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ABSTRACT

STATEMENT OF PROBLEM

Maxillofacial prosthesis is a reliable option fagstoring any maxillofacial
defects. A frequent problem incurred that is evideith the use of the materials is
black discoloration of the inside surfaces of pnests after they have been worn for
certain period of time. The presence of porositiegether with the modification of
the anatomy of the facial tissues as a resulteidhion, may compromise the natural

balance of the microbial flora, favoring microbgallonization.

PURPOSE

To evaluate and compare the effect of Oregano roimtimicrobial efficacy
against Candida albicans, Saphylococcus aureus tear and colour stability of

maxillofacial silicone after incorporating Oregamibin it.

MATERIALS AND METHODS

Sample size estimation was done using G power aoftwFor antimicrobial
properties againsgtandida albicans Saphylococcus aureus, the study group (n=66)
and control group (n=66) both had 66 numbers i egoup. Control group had two
groups: Group 1 of Silicone+ 1%COT+ C. albicans3@and Group 2 of Silicone
+1% COT + S. aureus (n=33). While study groups:u@r® of Silicone + Oregano oll
+ C. albicans (n=33) and Group 4 of Silicone + @regoil + s. aureus (n=33) . For
color stability, both the study group and controdup has 33 (n=33) in each group.
Group 1 of Mdx4-4210 silicone elastomer+color pigisehad (n=33) numbers while
Group 2 under study group of silicone + oreganceaiulsion + color pigments had

(n=33) numbers. The data was entered in Microsafeleand analyzed using SPSS
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(statistical product service solution / statistipalckage for social sciences) version
25. Descriptive characteristics of the sample wasied out in terms of mean and
standard deviation. Normality of data was explobgdKolmogorov — Smirnov and
Shapiro wilk test withp value <0.05 as the reference for using parametricon —

parametric tests.

RESULTS

The comparative effect of Origanum oil on antibaeteefficacy was superior
to 1% Clotrimazole with a significant statisticalffdrence. Origanum oil showed

superior effect in comparison to 1% Clotrimazole.

CONCLUSION

The present study and its findings have indicated s$ilicone elastomer is the
material of choice for maxillofacial prosthesis. €eThclinical inertness,
biocompatibility, mechanical properties and easenahipulation make it a material
of choice. Origanum oil has better resistance ® d@dhesion ofCandida albicans,
also reducing the fungal adherence and colonizatigimout compromising its
physical properties. The antimicrobial effects loé Oregano have been successfully
utilized to inhibit the growth of several foodborngathogenic bacteria. The
production of aflatoxins and spores is initiated@egano; also an inhibitory effect

against foodborne fungi thus inhibiting fungal gtbw

KEYWORDS: Maxillofacial silicone elastomer, Origanum oil, i@ada albicans,

Staphylococcus aureus, colour stability.
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I ntroduction

INTRODUCTION

For the purpose of correcting maxillofacial defdies and enhancing quality
of life, a maxillofacial prosthesis is regardedaaseffective intervention optichA
maxillofacial prosthesis material must be simple n@anufacture, resistant to
manufacturing variations, and possess the physisalell as mechanical qualities

similar to human tissue it is replacifg.

Clinical inertness, biocompatibility, mechanicalatjties, and simplicity of
handling are some of the inherent properties, hethee material of choice in
maxillofacial prosthesis is silicone elastomerSilicone, also referred to as
polydimethylsiloxane, is a polymer that is frequgnatilized in the biomedical
sector* Barnhart made the first mention of silicone prests in 1960. The main
objective of maxillofacial prosthesis is to restappearance of the patient in order to
boost self-esteem, confidence and support as noamidk as is feasible for the
patients. Therefore, it is crucial to create pres#ds only with best possible physical
characteristics and aesthetics, and to maintaim thetir look and functionality during
the service lifespan. Furthermore, silicone prastheare and durability remain a

concerf.

The longevity of a facial prosthesis made of silieas 14.5 to 36 months. The
main justification for replacing a facial prostres a change in appearance brought
on by changes in physical characteristics and &oldhe silicone elastomers
discoloration is the most typical cause for repigcifacial prosthetids UV

(ultraviolet) radiation has a significant impacadig of the color is attributed to the
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I ntroduction

external environmental conditions like weather;asoladiation, temperature, and

moisture®®

A good maxillofacial prosthesis is fabricated usipggmentation and
coloration. In clinics, the colorings both intrinsiand extrinsic are frequently
employed to mimic the prosthesis to human oraléss Intrinsic coloring, which
establishes the fundamental color and transluceisciess prone to damage from
handling and the environment than extrinsic copriout it is more likely to alter the

composition and characteristics of the mixtfire

Black discoloration of the inner surfaces of presits after being worn for a
while has emerged as a problem with the usageesktimaterials. This issue affects
nasal prostheses because of constant moist aial sasretions being constantly
passing through nasal apertures, making them maoeepto contamination. The
major factors for replacing a facial prosthesislude color loss, attrition on the

borders of the prosthesis, and staining that ise@by fungus..

Additionally, the occurrence of porosities may inmghae normal equilibrium
of the microbial flora, favoring microbial colonizan, along with the alteration of the

facial tissue morphology brought on by the lesfén.

The frequency of major fungal infections has grown recent years.
Opportunistic mycoses, which are primarily causgddegenerative diseases like
cancer and diabetes and are often treated with mosuppressant, primarily affect
those who have immunological suppres$ioiihe yeasts mostly are involved in the
etio-pathogenesis of mycotic illnesses includéandida and the Cryptococcus

genus®. Plants as natural sources for antimicrobial nagitios have received little
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I ntroduction

attention since the invention and extensive usdggymthetic antimicrobials in the
previous century’. A large amount of scientific data has shown #ssential oils and
its constituents have a broad range of biologicsivity, making it significant in a

number of field¥",

The lamiaceae plant family in particular producégnidicant amounts of
essential off. Biotypes ofOriganum and other species are commonly utilized by the
pharmaceutical industries due to their great wariet chemical properties and
aroma>. At a range of altitudeQriganum species are plentiful on stony slopes and
steep mountain terrain (0-400 i) Along with more than fifty additional varieties,

O. wlgare L (oregano) has been used in folk remedy to treariaty of disease

Europe, Mediterranean, and southern and centraanAsbntinents are all
home toOriganum oil. The primary components, 4-terpineol, carvgcaod thymol,
which have the following effects, such as analgesntifungal, antiseptic, antitoxic,
antiviral, and bactericidal, despite the presendth wver 22 other chemicals. It
preventsCandida albicans from forming new cells or expanding their myceliuin
exhibits improved resilience Gandida albicans adhesion and also decreases fungal
adherence and colonization without significantlypaning the material's physical

propertie®.

Oregano's antibacterial properties have been efédgtused to stop the
growth of a number of foodborne pathogenic bactéikatoxin and spore generation,
in addition to fungal growth, have both been shdwibe inhibited by its inhibitory
action on foodborne fungus. Numerous developingampaters that influence the

concentration of their essential oil and chemicakeiup have an impact on the
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I ntroduction

proportion of monoterpenes, the main chemicalsrtpliological activity, in oregano

plants™.

The volatile compounds in oregano's essentialpaitticularly carvacrol and
thymol, have proved to be the reason for the hexbtiacterial impact as well as
individual components is what causes oregano'snérbbial activity. In their 2012
study of the chemical makeup ©Of vulgare spp. essential oil taken at southern ltaly,
Bonfanti et al. identified thymol and -terpinene the primary constituents. The
predominant antibacterial components were carva@é¥) and p-cymene (14%).
The bacteriostatic or bactericidal effects, thesisat/inactivation dynamics displayed
depends on the essential oil concentration. Thelage was significantly lengthened
in subminimal inhibitory concentrations, but cedladth was evident right away after

exposure to the highest tested concentrations.

Oregano essential oil and extracts have been showe among the most
potent antioxidants of all the popular herbs andespin studies on their antioxidant
activity. There are further reports on oregano adiants with phenolic and
glucosidic structures that are distinct from thyraold carvacrol (Avila-Sosa et al.,
2010a). LC-DAD-ESI/MS analysis by Lin et al. (200%)ated more than 20

flavonoids in Mexican oregano extract which useebXbL/mL) of essential oil.

Additionally, extracts from Mexican oregano haveetbereported to have
antioxidant action seen in a study done by (Gozz&éereca et al., 2007), as well as
antimutagenic and antioxidant properties reportgdMartnez-Rocha et al., 2008).
Olmedo et al. (2014) assessed the antioxidantigct essential oil and molecularly

distilled fractions ofOriganum vulgare L. Due to the differences in their constituents;
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I ntroduction

the fractions distilled demonstrated better antart properties than the residue
fractions, due to limit lipid oxidation processessunflower oil, while the short-path
molecular distillation fractions displayed great@ntioxidant activity than whole
essential oil. By measuring the oxygen radical giemuce capability, Bentayeb et al.
(2014) assessed the antioxidant effects of oregasential oil (ORAC). Thymol and

carvacrol demonstrated 72-85% of oregano essailt@hntioxidant potentidl.

Few studies have been conducted in the past, howere have examined
the antibacterial effectiveness of oregano oil mgfadifferent yeasts and the color
stability of silicone used in the maxillofacial reg. Therefore, the objective of this in
vitro study is to assess Origanum oil's potential @ additive/inclusion to
maxillofacial silicone prosthesis as well as itspant on mechanical properties
including color stability. The null hypothesis sdtthat adding oregano oil had no
impact on the antibacterial capabilities and cdtability of maxillofacial silicone

elastomer.
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Need for the Study

NEED FOR THE STUDY

The best material for a maxillofacial prosthesigtttuto be simple to process,
insensitive to processing variables, and comprite¢ha necessary physical and
mechanical qualities which mimic to those foundhe human tissue it is restoring.
For the purpose of correcting maxillofacial defares and enhancing quality of life,
a maxillofacial prosthesis is regarded as an aeffe¢herapeutic strategy. The clinical
inertness, biocompatibility, mechanical charactiess and simplicity of handling,
silicone elastomer, these properties make thiseéeped material for maxillofacial

prostheses.

Polydimethylsiloxane, also called as silicone, atde material frequently
utilized in the field of biomedicine. Maxillofacigbrosthesis ultimate goal is to
enhance the patient's looks so that self-esteeffidemice can be elevated and the
patient can lead a socially normal life. Therefoitebecomes crucial to create
prostheses with the best possible physical charsiits and aesthetic, as well as to

maintain their appearance and function during tlifeispan.

However, there are concerns about the durability rmaintenance of silicone
prosthesis. Black staining of the inner surfacegrofthesis after prolonged usage is a
challenge which has emerged as a result of usggptimaterials. This concern mainly
affects nasal prostheses, particularly prone tdacpmation due to the continuous
flow of moist air and nasal secretions throughapertures. Fungal proliferation is the

cause of discoloration.
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Need for the Study

Germination and mycelial growth of Candida albicars regulated/ inhibited
by Origanum oil. It exhibits improved resilience @andida albicans adhesion and
also inhibits fungus attachment and colonisatiothait significantly impairing the
material's physical qualities.

Oregano's antibacterial properties have been aefédgtused to stop the
proliferation of a range of foodborne pathogenicteaa. Its inhibitory impact has
also been shown to be effective against fungi #rat foodborne, preventing the
development of aflatoxins and spores in additionfungal growth. Particularly
carvacrol and thymol, have particularly shown todmeountable for antimicrobial
impact of oregano as well as individual componeatg two volatile chemicals
present in its essential oil that are mainly actalle for the antimicrobial property of
oregano. In this study, the antibacterial effectes&s of oregano oil againSandida
albicans, Staphylococcus aureus, and color stability of maxillofacial silicone aft
oregano oil incorporation were evaluated and costghar

Operational definition

Maxillofacial prosthetics: A discipline of prosthmatics known as
maxillofacial prosthetics focuses on treating peopivho have congenital

abnormalities or developmental problemns.

Silicones: Maxillofacial prosthetics employ silias It typically has a putty-
like consistency and is a white, opaque substdhcan be supplied as putty with one

component or two compone?ﬁs

Oregano oil: In addition to having antiviral andtiamgal characteristics,
oregano oil is well known for its antibacterial iact They are effective anti-

inflammatory, anti-cancer, anti-antioxidant, andi-aiilabetic substancas
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Hypothesis

HYPOTHESIS

NULL HYPOTHESIS:

The antimicrobial properties and color stability of the maxillofacial silicone elastomer

are not significantly altered by the addition of oregano oil.

ALTERNATIVE HYPOTHESIS

The antimicrobial properties and color stability of silicone elastomer used in

maxillofacial prosthesis are significantly impacted by the addition of oregano oil.
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Aim and Objectives

AlM AND OBJECTIVES

>
<

To evaluate and compare the effect of Oregano oil on antimicrobial efficacy
against Candida albicans, Staphylococcus aureus, and assess the color stability of

maxillofacial silicone after incorporating Oregano oil.

OBECTIVES

1. To evaluate antifungal and antimicrobial efficacy of silicone impregnated with 1%
Clotrimazole and different concentrations of oregano oil against C. albicans and
Saphylococcus aureus.

2. To evaluate colour stability of maxillofacia silicone impregnated with different
concentrations of oregano oil and colour pigments.

3. To compare antifungal and antimicrobial efficacy of silicone impregnated with
1% Clotrimazole and different concentrations of oregano oil against C. albicans
and Staphylococcus aureus.

4. To compare the colour stability of maxillofacial silicone impregnated with

different concentrations of oregano oil and colour pigments.

Page 9



Review Of Literature

REVIEW OF LITERATURE

1) Andres CJ et al. (1992)* carried out a comprehensive review regarding the
physical property testing of elastomers used in ilodxcial prosthetics, to
find an ideal material or combination of materiats treat patients with
disfigured or missing facial features or body paftse goal of this review was
to identify the materials currently being used tbese procedures using a
global survey. The study also sought input on tleelits and drawbacks of
the materials now in use, techniques for intriresid extrinsic colouring, and
the qualities that an "ideal" material ought to dvavihey came to the
conclusion that the majority of maxillofacial prbstiontists and prosthetists
fabricate extraoral prosthesis utilizing RTV silmgoods. The most widely
used substance was MDX4-4210. Most survey partitgpased kaolin as an
opacifier together with dry earth paints, artisilscolors, and colored fibers to
try and mimic the intrinsic colouring of the skimband the defectExtrinsic
color was often created by combining Medical Adhesiype A substance
with xylene as a thinner or solvent, coloring walty earth pigments or artist's
oils, and then immediately applying the combinatiothe finished prosthesis.
With very few instances, manufacturers have shownimal interest in
maxillofacial prosthetic material research duehte niche markets. The need
for extra - oral prosthesis treatments will risettess community gets older. As
more maxillofacial prosthodontists and prosthetistevide treatments, the
demand for extra oral prosthetic materials willregase. With assistance from

the proper authorities and producers, extensivearel and development of
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2)

Review Of Literature

materials or combinations of materials that meetréquirements of patients

and the profession are required.

Pigno MA et al. (1992)2 conducted a study with tbikowing goals: (1) to
determine whether fungus growth is connected tcethergence of the black
discoloration; (2) to determine whether adding fantjal agents to silicone
would stop the fungus from growing in a test tuaed (3) to determine the
longevity of the antifungal effect. The findings tfis study imply that
clotrimazole may be used in nasal prosthesis tp stodelay the growth of
fungi, which would stop or delay any accompanyingcdloration. The
prosthesis would last longer and experience fewarptaints as a result. The
effectiveness of clotrimazole in avoiding fungal veepment and
discolouration when the prostheses are subjectdtietaconditions of daily
usage must be determined by clinical research.ightrbe wise to look at
further means of preventing fungus from growing Siticone prosthetics.
Microbiologic methods and SEM analyses led to thelifig that parts of a
nasal prosthesis that were discoloured were lingedfungus from the species
Penicillium. The addition of clotrimazole to in natsilicone samples worked
well to stop the fungus's development. The fact tha clotrimazole samples
continued to prevent fungal growth repeatedly shtves they are stable and
long-lasting when kept at room temperature. Asawvie that regular washing
would not significantly lessen the antifungal effesamples kept in water
continued to suppress fungal growth. Under thest settings, nystatin

showed no inhibitory effects.
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Review Of Literature

3) A research was conducted by ANDREOPOULOS AG dahdl9943 to assess

4)

different reinforcements for maxillofacial silicorsdastomers. The following
results were drawn: It was not advised to reinfasitieone elastomers with
ultra-high modulus fibres to improve mechanicallgies. 2. Silica loading up
to 35% enhanced mechanical strength, which thenedgclined most likely
as a result of inadequate dispersion and high mitdensity. The amount of
silica and the kind of solvent used had an impacthow much reinforced

samples swelled.

In a three-part investigation, Haug SP et al. (}®%Valuated the impact of
colouring agents on the physical characteristiceaxillofacial elastomers in
the first part. Five dumbbell-shaped and five teushaped specimens were
made for each combination of the three elastontitastic medical adhesive
type A, Silastic 4-4210, and Silicone A2186) and $ix colourants (dry earth
pigments, rayon fibre flocking, artist's oil painkswolin, liquid cosmetics, and
no-colorants) in this study, for a total of 180 @pgens. The specimens in the
trouser and dumbbell shapes were used to measutedsa and tear strength,
respectively, while the specimens in the dumbbell &ouser shapes were
used to measure ultimate tensile strength and #tgetmn. For each of the 4
physical attributes, elastomer analysis used awaeANOVA to examine
the 6 colourants. It was discovered that the amfditf colouring compounds
altered the physical characteristics of maxillodhaelastomers. Artists' oils
and liquid cosmetics operated as a liquid phaséowit connecting to the
silicone matrix, while dry earth pigments, kaokmd rayon flocking served as

solid fillers without adhering to the silicone. Thevestigation came to the
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conclusion that none of the experiments in theerurstudy clearly revealed a

superior colorant-elastomer combination.

In a three-part research, Haug SP et al. (1997@uated how popular
colorant-elastomer combinations' physical qualitbsanged as a result of
exposure to the weather. 540 different speciedliwere employed in this
investigation. For each of the three elastomersspEgimens in the shapes of
dumbbells and 15 in the form of pants were cref&ddstic medical adhesive
type A, Silastic 4-4210, and Silicone A-2186). Tdheare six different
colourant combinations (dry earth pigments, flogkof rayon fibre, kaolin,
liquid cosmetics, and no colours). Each elastonséurant combination's 15
dumbbell- and trouser-shaped specimens were divided of each shape for
the three test condition groups (control, time pgesand natural weathering).
Within a month, control specimens were assessefbr@desting, the time
passage group was kept in the dark and enclosgthg#s containers for six
months. The groups subjected to natural weatheverg put on the dentistry
school's roof and left there for six months. Oncapens that were fashioned
like pants, the hardness and rip strength weresssdeand on specimens that
were shaped like dumbbells, the ultimate tensitengith and % elongation
were assessed. It was discovered that the physhieahcteristics of several
colorant-elastomer combinations have been exposedveéathering and
temporal changes, indicating that a clinical presifis attributes might alter
with time. The investigation came to the conclusitvat colouring the
silicones changed how they responded to weatherkdgitionally, the

silicones were not as stable as had been believed.
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To assess the colour stability of colorant-elastooeenbinations as a result of
exposure to weathering, Haug SP et al. (1997)6iechrout a three-part
investigation. A total of 270 specimens (18 groap$5 specimens) were used
in this study. Fifteen specimens were made for ezctne three elastomers
(Silastic medical adhesive type A, Silastic 4-4240¢ Silicone A-2186) and
the six colourants (dry earth pigments, rayon fitboeking, artist's oil paints,
kaolin, liquid cosmetics, and no colourant). Eaclkas@mer-colorant
combination's 15 samples were divided into 3 grafpfs samples each under
the test conditions of control, time passing, aatural weathering. Within a
month of production, control specimens were assesBefore testing, the
time passage group was kept in the dark and entlinsglass containers for
six months. The groups subjected to natural wemitewere put on the
dentistry school's roof and left there for six mimmtThey discovered that
several of the colorant-elastomer combinations stbwolour variations
brought on by weathering. Both coloured and unealanaterials experienced
a gradual change in colour over time without besobjected to weathering.
According to the study's findings, when subjectedveathering, the addition

of colourants may have a stabilising influencemelastomer's colour.

A research on the antifungal effects of origanurh veas undertaken by
Manohar et al. (2001)7 in both in vitro and in visettings. In broth cultures, a
micro dilution approach, and comparative effectesn tests with origanum
oil, carvacrol, nystatin, and amphotericin B werdised to treat Candida
albicans. The growth of Candida albicans in cultnes entirely inhibited by
origanum oil at a concentration of 0.25 mg/ml. Aincentrations of 0.125

mg/ml and 0.0625 mg/ml, respectively, growth intidsis of 75% and more
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than 50% were seen. Additionally, it was discovetieat origanum oil and
carvacrol suppressed C. albicans germination antkliay development in a
dose-dependent manner. An experimental mouse sgstamdidiasis model
was used to investigate the therapeutic effectsena origanum oil. Six
groups of C. albicans-infected mice (n = 6) weiaried doses of origanum
oil in 0.1 ml of olive oil as a final volume (velt#d. In comparison to the
group of mice fed olive oil alone, which perisheftlen 10 days, the daily
administration of 8.6 mg of origanum oil in 100flaive oil’kg body weight

for 30 days produced 80% survival with no renaldeuar of C. albicans.
Carvacrol produced outcomes that were comparabbeveMer, mice given

origanum oil had a more appealing clinical look rthaice treated with

carvacrol. The findings of this study suggest nreearch into origanum oil's

effectiveness.

Aziz T et al. (2002)8 conducted a research to ealthe qualities of several
silicone rubber maxillofacial materials that areaidable commercially. In

dental flasks, specimens of five frequently utdismaxillofacial materials

were created. The following properties were evadathardness, water
absorption, water contact angles, % elongation; stgength, and tensile
strength. It was discovered that Factor I, Coshté€i, and Nusil all had tear
strengths that were equivalent to and much grehser those of Cosmesil St
and Prestige (p, 0.001). Cosmesil St and Cosme&Silwere much tougher
than the other materials, while Nusil had a sigaifitly greater tensile strength
and elongation (p, 0.001). (p, 0.001). Comparethé¢oother materials, Factor
Il was substantially less wet, whereas Prestige @odmsesil St had a

significantly greater water absorption. They camée conclusion that one of
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the silicone rubber products that was commerciatigessible had the perfect
characteristics for usage in maxillofacial prosttgetFactor 1l shown better

qualities because to its high tear strength, sefinend ease of manipulation.

Lai et al. (2003)9 utilised an invite research tealaate four materials
frequently used for gingival flange prosthesisamts of colour stability, stain
resistance, and water sorption. 45 cylindrical glid& mm in diameter and 10
mm thick) were made from two heat-polymerized dacrggsins, one silicone
(Gingiva moll), and one co-polyamide (QC-20 and tee). After being
submerged in coffee and tea staining solutiong fdr4, 30, 60, 120, and 180
days, ten samples of each material were examined Bgectrophotometer.
Control samples were submerged in water and wepesexd to the air. The
variations in colour before and after storage vestauated. After 56 days, the
water sorption of an additional 5 samples of eadisnce was assessed. It
was discovered that the co-polyamide (4.22, 0.4008), two acrylic resins,
and coffee solution created the silicone matergakstest discolouration value
(7.31, 0.57, P.001). The co-polyamide stained tlostnin the tea solution
(2.74, 0.56), but the other components just shghtianged colour (P.001).
When kept in air and water for six months, all theaterials under
investigation retained their colour. Co-polyamideaterial had the highest
water absorption, whereas silicone had the lowésbmption (P.001). All
flange materials showed colour stability in bothr and water, it was
determined. However, silicone and co-polyamide netethat were kept in
coffee solution for 180 days had undesirable colthanges that exceeded 3

NBS (National Bureau of Standards) units.
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Han Y et al. (2007)* carried out a study with to evaluate the effect of
different concentrations of nanosized oxides ofioxes composition on the
mechanical properties of a commercially availallieane elastomer. In this
study, nanosized oxides (Ti, Zn, or Ce) were addearious concentrations
(0.5%, 1.0%, 1.5%, 2.0%, 2.5%, or 3.0% by weighthtcommercial silicone
elastomer (A-2186), commonly used for fabricatindgraoral maxillofacial
prostheses. Silicone elastomer A-2186 without naedsoxides served as a
control group. Specimens (n=5) were polymerized oating to
manufacturer's recommendations and tested forleessength (ASTM D412)
and tear strength (ASTM D624), and percent elopgaiti a universal testing
machine. Uniformity of particle dispersion withimet processed elastomer was
assessed using scanning electron microscopic imagor each property, a 2-
way ANOVA was performed evaluating the effect ofdextype and strength,
and Fisher's PLSD test was used for pairwise coispas (=.05). They
found that SEM examination indicated that all 3 ospred oxides distribute
evenly throughout the silicone specimens, exceptife 3.0% group, which
are partly agglomerated. The 2.0% and 2.5% grotidl manosized oxides
demonstrated significantly higher tensile and tetengths and percent
elongation percent among the type of nanosizedesxild was concluded that
overall mechanical properties of the silicone A-@18axillofacial elastomer
significantly improved with inclusion of Ti, Zn, o€e nano-oxides at

concentrations of 2.0% and 2.5%.

Soylu S et al. (2007)™ conducted a study to assess antifungal effectheof t
essential oils obtained from medicinal plant oregé@riganum syriacum L.

var. bevanii), and fennel (Foeniculum vulgare Nliigainst S. sclerotiorum.
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The broad aims of this study were (i) to invesggantifungal effects of the
essential oils on hyphal growth on Petri plates amdhe viability of sclerotia
of S. sclerotiorum in soils, (ii) to assess potniiocontrol capacities of the
essential oils against disease suppression incowaditions and (iii) to reveal
effects of the essential oils on morphological gites of fungal hyphae and
sclerotia under light and scanning electron miaspss (SEM). In this study,
Inhibitory effects of volatile and contact phaséshe essential oils used were
determined on hyphae and sclerotia. Both essenilal have a marked
antifungal effect against S. sclerotiorum. Soil adraent with essential oils
has significant effect on reducing sclerotial vidgpi Both essential oils
significantly inhibited the fungal growth in soihereby increasing the number
of surviving tomato seedling by 69/8% and 53/3%peetively. Light and
SEM observations on pathogen hyphae and scleretiaated considerable
morphological alterations in hyphae and sclerofiaey concluded that the
significant reduction in the mycelial growth andrmgeation of sclerotia
would greatly reduce the pathogen inoculum souftes may influence the

rate of disease development in soil

Hukins et al. (2008)* carried out review of literature to check the ageion
of elevated temperature of the so-called “accederahging”, applied to
polymers that are associated with medical devioesohsider the application
of elevated temperature as a means of simulat@@dfing process, so-called
“accelerated aging”, applied to polymers that assoaiated with medical
devices to consider the application of elevatedpemature as a means of
simulating the aging process, so-called “acceldrasging”, applied to

polymers that are associated with medical devitagsy concluded that it is
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commonly assumed that elevated temperature canske as a method of
accelerated aging. Elevated temperatures have bseh to investigate the
effects of aging on several polymers that are imgld into the body,
especially silicones. The results of different sggdon silicones do not all
agree but this may well be because different siksowere used in the various
investigations. Finally, in vivo aging may involveffects that are not
simulated by an in vitro test. Even if samples araintained in buffered
physiological saline solution, they are not sulgdcto all the chemical
interactions (e.g. with fats, proteins, calciumspatc.), or with cells that may
modify their environment. This chemical environmeilt also be different in
different parts of the body. It is not possiblestmulate all the conditions that
will be encountered in vivo so that, “the ultimaésst of the success of any

replacement material must be its long-term perforwean the human body”.

13) Han Y et al. (2010)13 carried out a research to assess the effect om colo
stability using nano-oxides in pigmented silicone2286 maxillofacial
prosthetic elastomers before and after artificgihg. In this study, each of
three widely used UV-shielding nano-sized partioeides (TiO2, ZnO,
Ce02), based on recent survey of the industry at2P% 2.5% concentrations
were combined with each of five intrinsic silicorpgment types (no
pigments, red, yellow, blue, and a mixture of theeé pigments). Silicone A-
2186 without nano-oxides or pigments served asrcobrfior a total of 46
experimental groups of elastomers. In each groufhe@fstudy, all specimens
were aged in an artificial aging chamber for arrgpexposure of 450 kJ/m2.
CIE L*a*b* values were measured by a spectrophotemeThe 50:50%

perceptibility (DE* = 1.1) and acceptability thredth (DE* = 3.0) were used
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in interpretation of recorded colour differencesldlir differences after aging
were subjected to three-way analysis of varianceamMd were compared by
Fisher's PLSD intervals at the 0.05 level of sigrhce. They found that
yellow pigments mixed with all three nano-oxidesaditintervals increased
DE* values significantly from 3.7 up to 8.4. Whenxed pigment groups
were considered, TiO2 at 2%, and 2.5% exhibitedsthallest colour changes,
followed by ZnO and CeO2, respectively (p < 0.004)1%, CeO2 exhibited
the smallest colour changes, followed by TiO2 am®D/Zrespectively (p <
0.001). The smallest colour differences, observad rfano-oxides groups,
were recorded for CeO2 at 1%, and TiO2 at 2% ab&b2When the nano-
oxides were tested at all concentrations, CeO2pgrawverall had the most
colour changes, and TiO2 groups had the leastDEH values of the mixed
pigment groups were below the 50:50% acceptalititgshold (DE* = 1.2—
2.3, below 3.0) except 2% CeO2 (DE* = 4.2). Thepdaoded that 1% nano-
Ce0O2 and 2% and 2.5% nano-TiO2 used as opaciftersilicone A-2186
maxillofacial prostheses with mixed pigments exeithi the least colour
changes when subjected to artificial aging at 430mR. Yellow silicone
pigment mixed with all three nano-oxides signifitanaffected colour

stability of A-2186 silicone elastomer.

Souza NAR et al. (2010)* carried out study to check the efficacy of O.
vulgare L. and O. majorana L. essential oil in lmtmg the growth and
survival of potentially pathogenic fungal strainsdaalso sought to evaluate
the possible mechanisms involved in the establisitnod the antifungal
property of the tested essential oils through assdyosmotic stability and

morphogenesis. Test strains included in this stweye Candida albicans
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ATCC 7645, C. tropicalis LM-14, C. krusei LM-09, yptococcus neoformans
FGF-5, Aspergillus flavus LM-02, A. fumigatus IPR;2T. rubrum ATCC
28184, T. mentagrophytes LM-64, Microsporum gypsedmCC 184, M.
canis LM-36 and Cladosporium herbarium ATCC 263B2vulgare essential
oil presented a MIC value of 80 pL/mL, while for @ajorana this was 160
pL/mL. C. krusei LM-09 was the only strain residtaio all assayed
concentrations of both essential oils. O. vulgaré @. majorana essential olil
at their MIC values provided a cidal effect agai@istalbicans ATCC 7645
after 4 h of exposure. O. vulgare essential oB@tuL/mLexhibited 100 %
inhibition of the radial mycelia growth of T. rubruATCC 28184 and M.
canis LM-36 for 14 days. Assayed fungus strainqutatd by sorbitol (osmo-
protectant agent) grew in media containing highencentrations of O.
vulgare and O. majorana essential oil in comparteamedia without sorbitol,
suggesting some specificity of these essentialfoilsargeting cell wall in the
fungi cell. Main morphological changes observed amtight microscopy
provided by the essential oil of O. vulgare in faviis LM-02 were decreased
conidiation, leakage of cytoplasm, loss of pigmeataand disrupted cell
structure indicating fungal wall degeneration. Tehessults suggested essential

oils from Origanum could be regarded as a poteatitifungal compound.

15) Haddad MF et al. (2011)* conducted a research to evaluate the colour
stability of a maxillofacial elastomer with the atitth of a nanoparticle
pigment and/or an opacifier submitted to chemidsinfection and artificial
aging. Specimens were divided into four groups (B0¥. group I: silicone
without pigment or opacifier, group Il: ceramic pdev pigment, group Il

Barium sulfate (BaSO4) opacifier, and group IV:aseic powder and BaSO4
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opacifier. Specimens of each group (n = 10) wesafticted with effervescent
tablets, neutral soap, or 4% chlorhexidine glucen@isinfection was done
three times a week during two months. Afterwarekcémens were submitted
to different periods of artificial aging. Colour @uation was initially done,
after 60 days (disinfection period) and after 2524, and 1008 h of artificial
aging with aid of a reflection spectrophotometeatdwere analyzed by three-
way ANOVA and Tukey testa(= 0.05). The isolated factor disinfection did
not statistically influence the values of coloualslity among groups. The
association between pigment and BaSO4 opacifie¥)@as more stable in
relationship to colour change. All values obtaineddependent of the
disinfectant and the period of artificial aging, reveconsidered acceptable in

agreement with the norms presented in literature.

Srivastava A et al. (2013)* carried out a study with an aim to investigate the
antifungal activity and properties of a tissue dtader by incorporating
origanum oil. In this study, Origanum oil at vamyirconcentrations was
incorporated into a poly (methyl methacrylate) lkidessue conditioner
(Visco-gel), and its antifungal activity againstrdéa albicans was evaluated
at 1 day and 1 week by using the agar punch wethode The adherence of
Candida albicans, surface roughness, tensile streagd bond strength of the
tissue conditioner with an optimized origanum oibncentration were
evaluated. The data were subjected to 2-way ANOWA(Q5). They found
that sixty vol% origanum oil in tissue conditior(®isco-gel) showed a mean
inhibitory zone of 21.00 +1.58 mm at 1 day and 43:0.88 mm at 1 week.
The control group showed 90 +6.80 yeast cells/mim2 day and 165 +7.63

yeast cells/mm2 at 1 week, whereas the group witieoum oil showed 16
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+1.15 yeast cellss/mm2 at 1 day and 32 +4.00 yeak$/mm2 at 1 week.
Surface roughness was less with the incorporatfoariganum oil. Tensile
strength at 1 day was 0.91 £0.52 N for the corgroup, whereas the group
with origanum oil showed 0.16 £0.05 N. At 1 daye thond strength of 3.97
+0.75 MPa was observed with control specimens, @deetissue conditioner
with origanum oil showed a bond strength of 3.73%0MPa. They concluded
that within the limitations of this in vitro studgriganum oil can be used as an
additive to tissue conditioner to reduce the adm¥eof Candida albicans
without significantly affecting its bond strengtb heat-polymerized acrylic

resin.

Cevik P et al. (2014)" carried out a study with aim to evaluate the effsfct
different types of silica and nanosized titaniunoxille addition on the
mechanical properties of two RTV silicone elastasndn this study, A-2000
and A-2006 silicone elastomers were used, and eachdivided into four
subgroups (n = 5). The first group was the contvithout additives. Other
groups were titanium dioxide, fumed silica, andrsdd silica. Each specimen
was prepared in compliance with the manufactur@rgructions for the
tensile strength, percent elongation, tear resistaand the hardness tests
according to ISO and ASTM standards. A factorial @A with pairwise
interaction indicated that the pattern for all foutcomes of the materials was
different for A-2000 and A-2006 (p < 0.05). Thenmefpthe average outcome
values for the materials within silicone elastomessre then analyzed by
Tukey HSD. For the hardness test results, Kruskali$vand Mann-Whitney
U test methods were used. The level of statissgificance was p < 0.05.

They found that there was a statistically significenteraction (p < 0.05)
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between materials and silicone type for all fowstae(tensile strength, tear,
hardness, percent elongation). The hydrophobicasigroup had significantly
higher tensile strength than TiO2 for A-2000. Thenéd hydrophilic silica
group had significantly higher tensile strengthntfaO2 for A-2006. Most of
silica specimens had higher tensile strength wieenpared with the control
and TiO2 groups for A-2000 and A-2006 siliconese ThO2 group had the
highest hardness value for A-2000 while the lowestiness value for A-2006
(p < 0.05). There was no significant differenceezfr strength among the type
of additives (p > 0.05) for A-2000. The fumed sliand TiO2 groups had
significantly higher tear strength than the contgobup for A-2006. The
fumed silica and the hydrophobic silica groups Haghificantly higher
percent elongation than the control group (p < 0f@b A-2000. The TiO2
group had the lowest percent elongation for A-2006ey concluded that
results in this in vitro study may clarify futuréudies about the effect of
different additives on the physical and mechangraperties of maxillofacial
elastomers. There is a great interest in the eftdcta new-generation
hydrophobic silica incorporation into A-2000 silie® as well as the effect of
fumed hydrophilic silica incorporation into A-20G@icone. Future research
should be supported with more in vitro trials iffelient percentages of such

additives used in this study.

Hu X et al. (2014)*® carried out a study with the purpose to investighee
effects of the type and concentration of intringigments on the dynamic
mechanical properties of a commercially availablexitiofacial silicone
elastomer over a small range of low frequencieshils study, ten pigmented

mixtures (6 specimens per mixture) were made bygusi base silicone
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elastomer mixed with each intrinsic silicone pigméBlack, Red, Tan, or
Yellow) or all the pigments (Mix All) in a desigreat high or low
concentration. The base elastomer without pigmeénpigment) was prepared
as a control. Dynamic mechanical analysis was padgd over 5 low
frequencies (0.5, 1.0, 1.5, 2.0, and 2.5 Hz) ahrdemperature. The storage
modulus (EO), loss modulus (E00), and loss tangentompression were
determined. Mixed models for repeated measures wesed for the
comparisons of EO, EOO, and tand among mixturesO@y4They found that
the means of EO, E0O, and tand of all the pigmesfastimens were lower
than those of Unpigment. MixAll with high conceritom had the lowest
values in EO and E00. The means of EO and EOO dfdre Yellow in high
concentration were lower than those in low con@gian, whereas the means
of EO and EOO of Black and Tan in low concentratiare significantly lower
than those in high concentration; the means of tandll the mixtures in high
concentration were significantly lower than thoselow concentration. The
means of EO, EOO, and tand of all the specimenedescreased as frequency
increased from 0.5 to 2.5 Hz (P<0.5). They condafudeat within the
limitations of this study, it was concluded thag gddition of intrinsic silicone
pigments into a base maxillofacial elastomer sigaiitly influenced dynamic
mechanical properties of the maxillofacial silicoslastomer tested over the
low frequencies from 0.5 to 2.5 Hz at room tempemat This effect, which
was a quick elastic return to its original shapterafdeformation during
pigmentation or coloration, seems desirable to daire extent in clinical
application. The type and concentration of pigmeay influence the elastic

and viscous portion of the properties of the meafaltial elastomeric materials
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tested. Low frequencies (0.5 to 2.5 Hz) affect thaamic viscoelastic

properties of the materials.

Nobrega A et al. (2015)*° conducted an in vitro study with the purpose to
evaluate the influence of adding nanoparticleshenhtardness, tear strength,
and permanent deformation of a facial siliconethis study, specimens were
made for each test, with 140 for the hardness fef, for the permanent
deformation test, but 280 for the rupture testsTiigher number was due to
the fact that the first 140 specimens were ruptuad unusable after the
initial reading. ZnO, BaS0O4, and TiO2 nanoparti@dgoncentrations of 1%
and 2% of silicone were used, as well as specimé@h®ut nanoparticles that
consisted of only oil paint and of only siliconeuttomes were measured
before and after 1008 hours of accelerated agiraja Dvere analyzed by
nested analysis of variance (ANOVA) and Tukey honsegnificant
differences test (a=.05). Results showed that ttesemce of nanoparticles
influenced the properties of the assessed groups.nénoparticles decreased
hardness values. The highest values of tear stremgte observed for the
groups with addition of BaSO4. The 1% ZnO grouphwitt oil paint showed
the lowest values of permanent deformation. It w@scluded that based on
the findings of this in vitro study, the use of Zn@anoparticles is
recommended, since they did not negatively afféet properties of the

materials evaluated.

Yotova L et al. (2015)% conducted an in vitro study to check the antifungal
properties of Oregano against pathogenic yeastFamdji Imperfecta using

standard disc diffusion method In vitro. In vitratdéungal test: Aspergillus
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niger, Penicillium claviforme, Saccharomyces cesagj Candida albicans
8673 and Candida glabrata 72 were treated for 2#shwith solution of
oregano (50 mg/ml, 25 mg/ml, 12.5 mg/ml, 6.25 mgand 3.125 mg/ml),
Chloronitromycin (250 mg/ml). The antifungal actwiwas assayed by the
well diffusion method. Determination of minimum ibhory concentrations
(MICs): The MIC of solution of oregano, that shoargtifungal activity, were
determined by 2-folddilution methods as describgd8h and MICs were read
in g/ml after overnight incubation at 37C. All exjpeents were made in
replicate. Determination of Minimum fungal concextibn (MFC): The MFC
was carried out to check whether the test microbe® killed or only their
growth was inhibited. Potato Dextrose Agar (PDA,o@dx Hampshire, UK)
was prepared and sterilized at 121 degree C fanibbites, the medium was
poured into sterile petri dishes and were alloweddol and solidify. The
contents of the MIC in the serial dilution were rtheub cultured onto the
prepared medium, incubation was made at 37degrim 24 h, after which
each plate was observed for colony growth. The &hwencentration of the
extracts without a colony growth was recorded asM#C. The solutions of
oregano had higher antifungal activity than testetbiotic even from this
fourth generation Chloronitromycin. This study liggnonstrated that solution
of oregano at concentration 12.5 mg/ml for 24 hawtably inhibited growth
of S. cerevisae and C. glabrata 72. MIC of sold#iosf oregano at
concentration 6.25 mg/ml for 24 hours notably inted growth only of C.
albicans 8673. In contrast, MIC of solutions ofgaro at concentration 3.125
mg/ml for 24 hours notably inhibited growth of Fuhgperfecta A. niger and

P. claviforme. The probable reason for the high&C Meported for eukaryotic
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microorganisms is the complex structure of theit. ddFC of solutions of
oregano at concentration 12.5 mg/ml for 24 hourslrg inhibited growth
only of S. cerevisae. For Fungi Imperfecta A. niged P. claviforme, MFC is
3.125 mg/ml. For C. glabrata 72 MFC is 6.25 mg/Based on the results
obtained we can conclude that the examined sokitioh oregano has
bactericidal activity towards both towards bothhoaenic yeast and Fungi
Imperfecta, but in different concentrations. Theults obtained show the
existence of antifungal activity of solutions ofegano towards various
pathogenic eukaryotic microorganisms. The study atestiated that oregano
represents an economic source of natural mixtufeentiftungal compounds
that can be as effective as modern medicine to abnymthogenic
microorganisms and safe alternative to treat ildastdiseases. The solutions
of oregano at 50 mg/ml, 25 mg/ml, 12.5 mg/ml, éx2&/ml and 3.125 mg/ml
concentrations showed significant antifungal attian selected pathogens in

clinical isolates.

Puskarova A et al. (2016)* reviewed the literature to enumerate the the
antibacterial and antifungal activity of six essantoils and their
cyto/genotoxicity to human HEL 12469 cells. Sixezdsal oils (from oregano,
thyme, clove, lavender, clary sage, and arborvitaghibited different
antibacterial and antifungal properties. Antimidedbactivity was shown
against pathogenic (Escherichia coli, Salmonellghitpurium, Yersinia
enterocolitica, Staphylococcus aureus, Listeria oogtogenes, and
Enterococcus faecalis) and environmental bacter@acillus cereus,
Arthrobacter protophormiae, Pseudomonas fragi) &myi (Chaetomium

globosum, Penicillium chrysogenum, Cladosporium datporoides,
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Alternaria alternata, and Aspergillus fumigatusye@ano, thyme, clove and
arborvitae showed very strong antibacterial agtigiainst all tested strains at
both full strength and reduced concentrations. &hessential oils showed
different fungistatic and fungicidal activities whéested by direct application
and in the vapor phase. The genotoxic effects e$ahoils on HEL 12469
human embryo lung cells were evaluated using aalintk comet assay for the
first time, revealing that none of the oils inducggnificant DNA damage in
vitro after 24h. This study provides novel appracior assessing the
antimicrobial potential of essential oils in bothedt contact and the vapor
phase and also demonstrates the valuable propesfiethe phenol-free
arborvitae oil. These results suggest that alltéis¢ed essential oils might be
used as broad-spectrum anti-microbial agents foomtaminating an indoor

environment.

Tyagi S et al. (2016)% conducted a review of existing literature on
maxillofacial silicones. They found that the artdascience of maxillofacial
prosthetics have made significant advances dutiregpgast four centuries.
Improvements have been made possible through tpécafion of dental
techniques and by the availability of newer and ensuitable materials.
Further improvements will depend upon the discovang introduction of
even more promising materials. But a factor of mgebater importance is
that of fuller cooperation between the plastic sorgand the maxillofacial
prosthetist. The prostheses can also be considere@finitive prostheses for
those patients in different parts of the world vdamnot gain access to highly

skilled maxillofacial technicians and what has bgeaduced here is much

better than available alternatives. Moreover, thasstheses could last for a
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long time if they are handled and maintained ina@pr way. Colour stability
of the prosthesis is an important factor in patieoteptance. Evaluation of
colour stability using combinations of pigmentsaoifiers, and elastomeric
materials allows an understanding of the effectd arteractions of each
component and aids in identification of the comboraof these ingredients

that could be used to produce the most colourestafaisthesis.

Bibars A et al. (2017)* carried out an in vitro study to evaluate the effefc
adding thixotropic agents on the mechanical progemf 3 commonly used
silicone elastomers. In this study, specimens oma&xillofacial silicones
(M511, Z004; Technovent Ltd, and A2000; Factor k)l were prepared
according to the manufacturer’s instructions. Taadl tensile strength values
and percentages of elongation and hardness weheats@ for each material
with and without thixotropic agents. Data were gmad using 1l-way
ANOVA and the Bonferroni post hoc test (a=.05). yieund that that the 3
types of silicone elastomers had significantlyefiéint tensile and tear strength
and hardness values and percentages of elongZ00d. silicone showed the
highest tensile and tear strength followed by A288@ M511, regardless of
the addition of thixotropic agent. The additionaothixotropic agent decreased
the tear strength (P<0.01) but not the tensilengtrefor all types of silicone.
Percentage of elongation was the highest in M54l the lowest in A2000
and was significantly higher (P<0.01) for siliconeish no added thixotropic
agent. Hardness was highest in A2000 and lowesMiil. Adding a
thixotropic agent decreased hardness significa(fy0.01) for Z004 and
A2000 only. They concluded that the incorporatidrinixotropic agents into

the 3 maxillofacial silicone elastomers used instsiudy reduced some
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favourable mechanical properties, particularly aength and percentage of
elongation. Z004 showed superior mechanical prags®edamong the 3 tested

silicones.

Gupta A et al. (2017)* carried out review of literature with the aim is to
explain the salient features and the purpose ofillotacial prostheses. They
concluded that the rehabilitation of intraoral aegtraoral defects is a
challenging aspect of maxillofacial prosthodontids. requires constant
practice of the art to gain confidence and expertihe goals of the surgeon
and prosthetic specialist regarding rehabilitatafnthe patient are closely
allied. The maxillofacial prosthodontist should alg try to provide the
treatment to the fullest of his ability. Sophistioa in the prosthetic
reconstruction of structural and functional defestproves the final results, if
carefully planned, unbiased rehabilitation regimeare established. It is
imperative that the prosthodontists involved eitdé@ectly or indirectly in
prosthetic rehabilitation to be aware of the sitweg discussed here, so that a

more complete and successful service may be remdieteeir patients.

Pinheiro J et al. (2017)® conducted a study which investigated the microbial
colonization of maxillofacial prostheses and suppbtssues using the
Checkerboard DNA-DNA hybridization method, and #fécacy of 0.12%
chlorhexidine gluconate, 10% Ricinus communis sohg, or brushing, on
colony forming unit (CFU) reduction in mono speciemfilms (Candida
glabrata, Staphylococcus aureus, Streptococcus nsyutascherichia coli,
Enterococcus faecalis, and Pseudomonas aerugifusagd on two silicones

(MDX 4-4210 and Bio-Skin). Biofilm was harvestedrn 43 maxillofacial
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prosthesis wearers for detection of 38 species iofamrganisms. The CFU
counts of the six above mentioned species wererdedoafter using the
hygiene protocols. All 38 investigated species widentified in prostheses
and tissues, with a higher prevalence in the pessth 0.12% chlorhexidine
gluconate immersion showed the greatest antimialolffectiveness,

followed by mechanical brushing protocols. MDX 4182silicone produced
lower CFU counts than Bio-Skin. They concluded ttaiclude that: (1) both
prostheses and support tissues exhibited modetatelinically relevant

amounts of microorganisms colonizing their surfa¢2s0.12% chlorhexidine
gluconate immersion showed the greatest antimiafaffectiveness followed
by mechanical brushing protocol; and MDX 4-421Gceite presented lower

CFU counts when compared to Bio-Skin.

26) Bhat V et al. (2018)*® conducted an in vitro study on characterization of
herbal antifungal agent, origanum vulgare agaimat candida spp. Isolated
from patients with candida-associated denture ditimaln this study, dry
leaves of the plant were purchased and autherdic@t extraction was done
using Hydro-distillation method. Clinical isolateé Candida from denture
wearers was speciated using CHROM agar. Well Oifusest was used to
confirm the antifungal activity. Hydro-distillatio& Maceration methods of
extraction were compared. MIC/MFC was determinedgu€SLI guidelines.
Infra-Red Spectroscopy was used to identify thevadtinctional group. They
found that O.vulgare showed 30+3mm of zone of iitoib as against 19mm
for fluconazole. The suitable extraction method Whslro-distillation. MIC
& MFC were found to be 0.024% and 0.097% respelgtivdnich was much

lesser than for fluconazole (0.25%). The active cfiomal group had
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chemically similar structure as Carvacrol, usuétlynd in antifungal herbs.
They concluded that within the limitations of thedy, it was concluded that
(a) O.vulgare is anticandidal for clinical isolatgfsoral Candida, (b) Hydro-
distillation is an effective method as compared/exeration (c) MIC & MFC

are much lower than that of fluconazole (d) theandjinctional group was

structurally similar to Carvacrol.

Bishal A et al. (2018)*" carried out an in vitro study with the purpose to
evaluate the ability of an oxide nanocoating tovpre colour degradation of
maxillofacial silicone elastomers after artificiaccelerated aging. In this
study, a silicone elastomer with functional intiingpigment was tested.
Specimens (N=20) were fabricated, and half of theere coated with a
nanolayer of titanium dioxide (TiO2) using atomiyér deposition. Both
coated and noncoated specimens (control) were egptosartificial aging at
450 kJ/m2 of total energy. Changes in the colowllathe specimens with and
without TiO2 nanocoating were measured before dted ¢he atomic layer
deposition coating and before and after aging. dibtained colour data were
analyzed by using independent t tests and the plsatrtest (a=.05). They
found that colour change (DE1=3.4 £1.4) was obskri@ the silicone
elastomers after the specimens were surface coaiithd TIO2 nanofilm,
although this change was not statistically sigaific(P=.369) compared with
the acceptability threshold (DE=3.0). Upon expostuaraartificial aging, the
noncoated control specimens underwent colour chaf@€2=2.5 #0.7,
P=.083 compared with the acceptability threshdldhe specimens with TiO2
nanocoated surface experienced the least colomgeh@E3=1.4 +0.6) when

subjected to artificial aging, and this change wamificantly lower (P than
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the established acceptability threshold of DE=8&0addition, the chemical
analyses confirmed that the TiO2 nanocoating reethion the surface after
exposure to artificial aging. They concluded th&@Z nanocoating was shown
to be effective in reducing colour degradation bé tsilicone elastomer

exposed to artificial aging for 120 hours with 48dm2 of total energy.

Costa | et al. (2018)%® conducted a study to evaluate the colour stabilfty
acrylic and bis-acrylic resins after immersion irstaining solutions. In this
study, forty-eight samples (10 x 2 mm) of each miownal restorative material
(Duralay, Dencrilay, Structure 2 and Pro temp 4)rewdabricated and
distributed into four groups (n = 12): G1 — distillwater (control group); G2
— a cola favoured soft drink; G3 — wine and G4 fem The specimens were
immersed for seven days at 37°C in the solutiorschvwere changed every
24 hours. The colour of all specimens was measwrittda spectrophotometer
(VITA Easy shade Advance) before (TO) and after emsion (T1), and the
colour changesAE) were calculated. Nonparametric Kruskal-Wallistse
were used, followed by Dunn’s test with a significa level of 5%. They
found that for the acrylic resins (Duralay and Ddag), the largest colour
change values were obtained in group G4 — cofféereas in the bis-acrylic
resins (Pro temp 4 and Structure 2), the largdstcdifference was observed
in groups G3 — wine and G4 — coffee. The acrylgime showed statistically
significantly less colour change than the bis-acryésins. They concluded
that the coffee and the wine promoted larger cobhwanges in the provisional
prosthetic materials tested in this study. Thelacrgsins showed more colour

stability than the bis-acrylic resins.
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29) Bansal V et al. (2020)® conducted a study which aimed at detecting the
antibacterial and antifungal activity of neem ankbve extract against
Streptococcus mutans and Candida albicans. Irsthdy, strains of S. mutans
and C. albicans and selective media for growingroatxrganisms were
procured. Antimicrobial activity was assessed usimgp methods, by
determining the minimum inhibitory concentration I®) using the broth
dilution method and determining the zone of inhdsitusing well diffusion
method on mitis salivarius bacitracin selective $ormutans and Saboraud’s
dextrose agar plates for C. albicans. One way ANQW¥# post hoc analysis
was done to compare the antimicrobial activity oftr&cts and 0.2%
chlorhexidine. They found that the MIC of nheem agtrwas found to be 4.2
mg/ml and 5.0 mg/ml against S. mutans and C. alsiceespectively. While
for cloves, it was 5.5 mg/ml for both. Neem had tlighest antibacterial
activity with a mean zone of inhibition of 11.4 nfollowed by chlorhexidine
and cloves whereas antifungal activity was higHestchlorhexidine (14.4
mm) followed by neem and clove. They concluded thatresult of the study
established that both plant extracts possess amtlial activity against

common microbes present in the oral cavity.

30) Daivasigamani S et al. (2021)® carried out systematic review of the existing
literature on the colour stability of maxillofaciailicone materials after
disinfection and ageing procedures. Maxillofacialgthesis should restore the
appearance to near normal so that the affectedmpestsould have a normal
mental status as well as quality of life. The lontye of any kind of
maxillofacial silicone prosthesis is determined itsy colour and mechanical

properties. To systematically assess the currebtigned literature on the
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stability of colour of maxillofacial silicone matats after 10 minutes of
disinfection and aging, a literature search on Petbind Google Scholar was
done from January 2000 to December 2020 on thaligtabf colour of
maxillofacial silicone materials after disinfecti@and aging. In addition, a
hand search was performed through standard desuahgls for the years
2000 to 2020 using the keywords; colour stabilitgl anaxillofacial silicone,
maxillofacial silicone and disinfection, maxillofiat silicone, and aging. A
total of 52 studies were recognized and 6 in vétiwdies were appended for
this systematic review. The colour stability of nllafacial silicone materials

was affected by disinfection and aging procedure.

Gupta p et al. (2021)31 carried out a systematic review which aimed to
identify and interpret results of studies that aaééd the changes in the colour
stability of maxillofacial prosthetic materials dee chemical instability of
silicones and pigments and the effect of exposuenvironmental conditions
and aging factors on the same. This systematiewewas conducted in
accordance with the Preferred Reporting Items fgsteSnatic reviews and
Meta-Analyses guidelines (PRISMA). In this studslervant articles written in
English only, before November 15, 2019, were id@diusing an electronic
search in the PubMed/Medline conducted to identiéytinent articles. The
relevancy of the articles was verified by screertimg title, abstract, and full
text, if they met the inclusion criteria. A totaf 42 articles satisfied the
criteria, from which data were extracted for qudiite synthesis. This review
protocol was registered in the International Protipe Register of Systematic
Reviews (PROSPERO registration number CRD4201912458tatistical

Analysis Used: Since considerable data heteroggnieas present in all
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studies except the ones on incorporation of TiO2which meta-analysis
using random effects model was performed. They dothat the database
search resulted in 234 studies, of which 202 agiglere excluded due to lack
of relevance, duplication, and unavailability otalarhe remaining 32 full text
articles were assessed for eligibility, out of whi2 articles were excluded.
Twelve articles were yielded by manual search. #ltof 42 studies were
included in the present systematic review. Due dteffogeneous data, meta-
analysis could be only carried out with the effettTiO2 nano particle on
colour stability. They found that although theres leeen extensive amount of
research in this field, an ideal maxillofacial @ne exhibiting good colour
stability in various human and environmental agauditions is yet to be
identified. Human and environmental aging condgitrave an adverse effect
on the colour stability and addition of TiO2 nanartitle seems to improve

the same.

Hosny K et al. (2021)32 conducted a study which aimed to produce an
oregano essential oil-based nano emulsion (OEO-S)NEBEDBat would have
antibacterial and antifungal effects against orarabiota and improve oral
health. IN this study, several OEO-SNEDDSs wereetigoed using different
percentages of OEO (10%, 14%, and 18%), percentafes surfactant
mixture Plura care L64: Lauroglycol FCC (18%, 32&06d 36%), Smix ratios
(2:2, 1:1, and 2:1), and hydrophilic-lipophilic bates (HLBs) of the
surfactant mixture (8, 10, and 12) using the H®ehnken design. The
optimized concentration of excipients was deterhinosing a pseudoternary
phase diagram to obtain the NEs. The formulatiorsevevaluated for their

droplet size, stability index, and antibacteriatl antifungal activities. They
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found that the NEs had a droplet size of 150 to m®0and stability index of
47% to 95%, and the produced formulation reachetbausterial and
antifungal inhibition zones of up to 19 and 17 mmspectively. The
Box-Behnken design was adopted to get the optimum flaton, which was
18% OEO, 36% Smix, 10.29 HLB of Smix, and a 1.25mix ratio. The
optimized formulation had a lower ulcer index comgghwith various other
formulations evaluated in rats. They concluded thet study illustrated that

OEO-SNEDDSSs can provide good protection againdtroierobial infections.

Janani et al. (2021)* conducted an in vitro study on the efficacy of Greg
essential oil extract in the inhibition of bactéri@opolysaccharide (LPS)-
Induced osteoclastogenesis using RAW 264.7 muriaerophage cell line. In
this study, four different concentrations (0 ng/n@5, ng/mL, 50 ng/mL, and
100 ng/mL) of oregano essential oil extract werdeadinto 96-well culture
plate. Under light microscope, quantification of teexlast cells was
performed. One-way ANOVA with post-hoc Tukey testsacarried out on
SPSS v21. They found that a significant reductmr 0.001) in the osteoclast
was observed in the experimental groups compared twregano essential oil
extract (control). A dose-dependent significantuattn (p < 0.001) in
osteoclast formation was observed among the expatahgroups, with lesser
osteoclast seen in group IV with 100 ng/mL of oreg@ssential oil extract.
They concluded that oregano essential oil extrat be utilized as a
therapeutic agent that can target bacterial LP8ded osteoclastogenesis.
However, randomized controlled studies should bedaoted to assess the
potential use of this extract in the periapical domsorption of endodontic

origin.
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34) Rashed A et al. (2021)34 conducted a review of literature on the antifungal
properties of essential oils and their compoundsfiplication in skin fungal
infections both the conventional and non-convemtioapproaches. They
concluded that the importance of antifungal agdétdsential Oils is widely
recognized. Their roles in reducing the severityfufigal infections vary
according to species and origin. Based on our wewee strongly believe that
EOs should be explored for commercial applicatiassalternatives to over-
the-counter antifungal agents. In addition, commaérapplications could be
further enhanced with nonconventional strategiesdambination with other
components, such as fluconazole and Tween 80. Hénesevital that efforts

continue for the development of EO-based skin ang#l therapies.

35) Ashraf H et al. (2022)* conducted a study aimed to investigate new tissue
conditioner (TC) formulations involving chitosannugarticles (CSNPs) and
essential oils (EO) for their antifungal potenti@lease kinetics, and hardness.
In this study, CSNPs were synthesized, and theragpaolutions of CSNP
were prepared with two types of EO, i.e., Oregaih@md Lemongrass. The
EO was loaded separately in two concentrations (20@nd 250uL). The
blank and EO-loaded CSNPs were screened againsdidaaalbicans (C.
albicans), and their minimum inhibitory concentatiwas established. GC
Reline™ (GC corporation, USA) TC was considereditol group, whereby
the four experimental groups were prepared by rgiX@8NPs/EO solutions
with TC powder. The antifungal effectiveness (Cbi@ns) and release
kinetics behavior (1-6 h, 24 h, 48 h, and 72 h) inasstigated. The Shore A
hardness of control and experimental groups wastuated in dry and wet

modes (deionized water and artificial saliva). Btatistical analysis, SPSS
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version 22 was used to do a one-way ANOVA post-fiokey’s test. They
found that as compared to the control group, T@saining blank CSNPs and
CSNPs loaded with EO showed 3 and 5 log reduciioiz albicans growth,
respectively. A significantly high antifungal eftewas observed with TC
containing lemongrass essential oil (200. The continuous release of EO
was detected for the first 6 hours, whereas comlylstopped after 48 hours.
Mean hardness values were highest for dry sampiddavest for samples
stored in artificial saliva. Regardless of the agg medium, the average and
cumulative essential oils release and hardnessesabi TCs across the
measured time points showed a statistically sigaifi variation among and
between the study groups. Researchers came tootiwusion that although
additional biological investigation must be conaualtTCs with essential-oil-
loaded CSNPs appear to be a possible alternativeaofor denture-induced

stomatitis.

36) Chotprasert N et al. (2022)* conducted a in vitro study aimed to evaluate the
effects of four different disinfection methods dre tcolour stability of pre-
coloured and hand-coloured maxillofacial silicon®se-colored and hand-
colored silicone samples totaling forty each wereeppred. In this
investigation, samples were separated into eighifgg at random (n = 10) and
cleaned using four various disinfection technigqu&s.times every day for 60
days were spent disinfecting, approximating ondydeeaning per year. A
UV-vis spectrophotometer was used to evaluate catlatays 0 and 60. The
CIE lab system calculated the changes in color.-Wwag ANOVA with post

hoc Tukey HSD and t-tests ( 0.05) were used tosasdee data. The color

stability of maxillofacial silicone can be impactdy disinfectants. The
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highest color change in our study was caused loydigoap and chlorhexidine
solution. Greater color stability was demonstrdiggre-colored silicone than

by hand-colored silicone.

37) Habeebulleh Z et al. (2022)*" conducted a study with the main objective was
to evaluate the tear strength property after desitndn with plant-based
disinfection solution after different immersion pels. In this study, fourty
specimens of VST-30 maxillofacial silicone were pgaeed then divided into
four main groups (n=10), a control group that wassubjected to disinfection
and three experimental groups subjected to didiofedn different immersion
time (1 day, 1 month, and 6 months). The experie@®ngroups were
immersed in Oregano oil solution. The tear strengsh was performed by the
use of Universal Testing Machine. Statistical ama$y of the data was
performed via One-way ANOVA and Tukey HSD Post-best to determine
the significant differences between experimental eontrol groups at a level
of significance (< 0.05). They found that the tear strength test gltbavnon-
significant difference between the control group #ime experimental groups.
Also, there was no significant differences among three experimental
groups. They concluded that the tear strength of-88 silicone elastomer

was not affected after immersion in 0.4% Oregarotiem.
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METHODO

LOGY

1. Study design -An In vitro study

2. Study setting - The study was carried out in the Department of thomontics

and Crown and Bridge, KLE V.K Institute of Dentali€éces, Belagavi.

3. Materials and armamentarium

The following materials and armamentarium were usdbe procedure

S. No. MATERIALS BRAND NAME

1. Pure Oregano oil Citispray

2. MDX-4 Maxillofacial silicone| Dow Corning Corp, Midland, Mich
material

3. 1% Clotrimazole Glenmark pharmaceuticals

4, Ethanol -

5. Nutrient agar Hi Media, Belagavi

6. Sabourad dextrose Agar Hi Media, Belagavi

7. Sterile cotton swabs -

8. Sterile petri dishes -

0. Biological oxygen demandRemi elektrotechnik Itd, India
incubator

10. Spectrophotometer X lite Europe

11. Hot air oven Labotech,B.D. Instrumentatiordidn

12. Digital analytical balance UniBloc (AUW 220DnA Kern and

Sohn Gmbh
13. Vaccum mixer EasyMix BEGO
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1. SOURCE OF DATA/LABORATORY METHOD:

This study was conducted in-

1) Department of Prosthodontics KLE Academy of Higheducation and
Research KLE V. K. Institute of Dental ScienceslaBavi.

2) Preparation of stock emulsion, serial dilutionsoggano oil was carried out in
KLE college of pharmacy, Belagavi

3) Microbiological procedures were carried out in Deypent of Microbiology,
JN Medical College, Belagavi.

4) Determination of colour stability was carried out the Praj Metallurgical

Laboratory, Kothrud, Pune

Preparation of Origanum oil Emulsion (Stock solutia):

2gms of pure Oregano oil was dispensed in a 10@akédr. 50ml of Ethanol was
added and mixed well. To the above solution 48mdisefilled water was added and

stir with a stirrer, to make up the volume to 100ml

Concentrations of Origanum oil: a) 50mg/mi
b) 25mg/ml

c) 12.5 mg/ml

Preparation of 1% Clotrimazole solution

An Active pharmaceutical ingredient (API)- 100% wpsocured from a
pharmaceutical company. 1gm of APl was added torDOf Ethanol to make 1%

Clotrimazole solution, to be used as a controhagtudy.
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Determination of Minimum zone of inhibition to evaluate antifungal and

antimicrobial efficacy of Origanum oil:

A total of 33 plates each of Sabarouds dextrose @y nutrient
agar was prepared to assess the mean zone otimibf
Oregano oil impregnated in MDX-4 maxillofacial siine
comparing with 1% Clotrimazole impregnated in MDX-4

maxillofacial silicone

|

A test tube containing peptone broth was takenhizhvstrains

of candida albicans arflaphyl ococcus aureus was added. The
growth concentration was adjusted to 105 organismisby

using 0.5 McFarland's turbidity standaadd incubated to 37°

|

One loop full of bacterial and fungal suspensiois veken and
streaked on the surface of nutrient agar platesabdrouds
dextrose agar plate respectively twice or thricertsure a
uniform confluent growth (Lawn cultur:

|

( The agar plates were allowed to dry ithree wells each o \
diameter 6mm was punched out on each plate witbréesborer
in the inoculated agar. A micropipette was useithénwells to pour
respective concentrations ©figanum oil impregnated in
maxillofacial silicone. 1% Clotrimazole impregnaied
maxillofacial silicone was used as a positive calntr

\ _J

|

Colonies was then allowed to grow anaerobically for
Saphylococcus aureus and Candida albicans. The diameter of zon
of inhibition was then measured and the antimiaband
antifungal activity of the oregano oil was reporé@dordingly.
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COLOR STABILITY
Specimen preparation

Thirty-three experimental groups of elastomers wal®@icated by variously
combining three concentrations of oregano oil vatith of three silicone pigments

(red yellow, blue). The control group were silica®X-4 with no pigment added.

The specimens (10-mm diameter 2-mm thick) weregseed in metal moulds
using a mixture of silicone MDX-4 (RTV). Each madérwas handled following

manufacturer’s instructions.

First, the oregano oil with three concentrations waixed with the base by
hand using metal spatula on a glass plate withspresor 20 min. Then catalyst was
then added into mixtures to achieve the recommenmaltal of 10:1. Each group of
these materials was then mixed well and divided thtee groups for each pigment.
The three pigments consist’s of red, yellow andebllhen, each mixture of silicone,
Oregano oil and pigments were mixed by hand wittpatula until the colour was

evenly distributed.

The moulds will be placed in vacuum chamber fom3@ to remove the air
bubbles incorporated in the mixture. Then the nitewill be allowed to polymerize
at room temperature for 24 h. After the materiaks eured, the specimens will be
removed from the moulds. All specimens will be tmed and cut-marked to classify

the group&
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COLOR ANALYSIS

The colour measurements were determined by a $pbciometer (X-rite
Europe). This device consists of a light illumingtiunit which is located in the head
of the measuring unit and this measuring unit isnected to a computer that has the
software to run this device and which generates|Gllt measurements i.e L*, a*, b*

andA E automatically.

Measuring characteristics of the spectrophotometme standard illuminant
D50; illuminating / viewing geometry d/8 degreeslatandard observer’s angle of 2
degrees. The spectrophotometer has no gloss trexctode the specular component.
Before each measurement session, the spectrophietowi# be calibrated according
to the manufacturers recommendations by using thgpled white calibration

standard.

Colour measurements will be made under dark camditi Colour changes
(&E) will be calculated by measuring tristimulus \eduat several wavelengths in the
visual spectrum with the use of CIE Lab colour gpdde CIE Lab is a colour system
representing three — dimensional colour space thithcomponents of lightness (L),

red-green (a), yellow -blue (b).

The colour differences E) between the measur&smebefore and after aging ) in

terms of L, a, b were calculated from the follogviequations:
AE *= (AL%) 2 +(4 a%)?+(2b*¥) %) 12

In which &L, Aa, andsib are the differences of L, a, b values beforeadtet aging.
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Specimen placement will be standardised by usitigeamocol and making hole in it
(without perforating it) to provide space for tHagement of specimen. Two marking

will be marked on periphery of the hole and on egmécimen with marker pen.

The marking on the specimen should coincide wittrkings on thermocol
every time they were placed on the thermocol anthiatposition the first readings
was recorded. This procedure was undertaken inrdmebtain the calorimetric

values L*, a*, b* at the same spots before and aftgng.

For the second reading the specimen was placedroe spot as that were of
first readings. The readings were charted and teannior every three readings was
recorded. The spectrophotometer automatically geedrthe CIE Lab measurements

i.e L*, a*, b* and AE.

To relate the colour differenceg:E) to a clinical environment, the colour
data was quantified by the National Bureau of saatisl (NBS) units through formula

NBS units =AE*0.92

Accelerated Aging

Application of elevated temperature as a meansimllating the aging
process is called accelerated aging. A common appres to assume that the rate of
aging is increased by a factor: f = 2T/10

In Eg. (1), T = T- Tref, where Tref is a reference temperature, litiwthe
effects of aging are to be determined, and T iselmvated temperature used to

accelerate these effects.
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Silicones appear to retain their mechanical progerafter being heated to
150°C for 30 days according to Eq. (1), this isiegjent to approximately 7 years of

aging at body temperature.
Considering the above principle,

All specimens were dried and measured before aed aftificial aging using
a spectrophotometer CIELAB colour values were olgidi Specimens were placed in
a Hot air oven and exposed to controlled tempegatukll L*, a*, and b* values were

collected for calculation of colour change as shawflowchart below.
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ACCELERATED AGING

a) Application of elevated temperature as a meangwilating the ageing process is

called accelerated aging

[ All samples were dried ]

I

Samples were subjected to a temperature of 10T for 45
hours in a hot air oven in saline.

b) Provision was made for keeping the samples immersede saline in a sealed
container in the hot air oven

c) These conditions were equivalent in maintainingrttagerials in the body for 7 —
10 years

d) Colour analysis was done before and after artlficeging using a
spectrophotometer, CIELAB colour values will beabed

e) All L* a* b* values were collected for calculatiaf colour change.

1) Eligibility criteria

A) Inclusion criteria

1) Homogenous mix free of voids and deformities of gare oil and

maxillofacial silicone in microbiological study.

2) Specimens with identical size and shape for cdkdikty tests.

Page 49



Materials and Method

B) Exclusion criteria

1) Non homogenous mix of oregano oil and maxillofasitone.

2) Specimens with surface defects, porosities androhéties.

Antimicrobial properties against Candida albicans and Staphylococcus aureus

Control Group
(66)

Study Group (66)

Silicone Silicone Silicone Silicone
+1% COT +1% COT +Oregano ol +Oregano Oil
+C.albicans +S.aureus +C.albicans +S.aureus
(33) (33) (33) (33)
GROUP 1 GROUP 2 GROUP 3 GROUP 4

Colour Stability

l

Group 1-Control (33) Group 2-Study (33)

Mdx4-4210 Silicone elastomer+stains CBitie+ Oregano oil emulsion +stains
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2) SAMPLE SIZE

Sample size (n) estimation was done using theviatig formula below
N=28(Zy1, + Z19)*= 33

(% X2)?
By substituting the values for
Z1.4=1.96 at 5% error
Z,5-0.842 at 2098 error
d = X; _X, =Margin of error = 2.53
Standard deviation in thé'froup S1=2.17
Standard deviation in the"flgroup S2= 3.92
Mean difference betweeff &nd I sample = 2.53
Effect size = 0.830870279146141
Alpha error (%) =5
Power (%) = 80
Sided =2

The final sample in each group was (n) = 33
3) STATISTICS ANALYSIS:

All the data was entered in Microsoft excel. Dgstive characteristics of the
sample was carried out in terms of mean and stdndieviation. Normality of data
was explored by Kolmogorov — Smirnov and Shapirtk wast withp value <0.05 as
the reference for using parametric or non — paraoueists.

Independent sample t test was used to compare t@nsnof groups
independent of each other and Unpaired t test armMaWhitney U test was used for
intergroup comparison. All the data analysis wamied out in SPSS (statistical

product service solution / statistical packagesfarial sciences) version 25.
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SILASTIC MDX4-4210
BMOMEDIC AT, GRADE ELASI'

Liquid Silicone Rubb

Figure 1: Silastic Mdx4-4210

Figure 2: Origanum Oil Emulsion
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» . YIRS () -
Batch No. HCZ12620
Mfg. Date - 01-07-2020
Exp. Date- 30-06-2025
mg. By.: HALCYON LABS PVT. LTD.
~ Net Qty - 15.00GM

Figure 3: API Clotrimazole

'\ CLOTRIMAZOLE

Figure 4: 1% Clotrimazole
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Figure 5: Candida albicans ATCC90028

Figure 6: Staphylococcus aureus strain
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Figure 7: Incubator for incubation of culture plates

Figure 8: Streaking of culture media with the funga and bacterial strains
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Figure 9: Digging of wells, for well- diffusion mehod for determination of

minimum zone of inhibition

Figure 10: Mixing of silicone with Origanum oil emusion to be put in wells.

Figure 11: Scale for measuring minimum zone of infuition
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Figure 12: Culture plate of Sabaroud’s dextrose agashowing minimum zone of
inhibition in Candida albicans with different concentrations of Origanum oil and

COT as control

25mg/ml .

Figure 13: Culture plate of Nutrient agar showing mnimum zone of inhibition in

Staphylococcus aureus with different concentrationsf Origanum oil and COT

as control.
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Brilliant Red
(P112)
1og

Figure 15 : Maxillofacial silicone intrinsic color stains
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Figure 16: Coloured specimens of maxillofacial sitione to be used for the

determination of color stability

Figure 17: Spectrophotometer used for the determirtéon of color stabilty of

testing samples
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c=N12 a=58
O h=590 b=96

Figure 18: Spectrophotometer showing L*a*b* values

Figure 19: High temperature chamber used for accetated aging showing
specimens being subjected to 100 degree celsius
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RESULTS

In this study, the results and data analyzed has peesented in the form of

tables.

1. Descriptive study details

Homogenous mix free of voids and deformities of dare oil and
maxillofacial silicone and specimens with identisale and shape for color stability

tests were included as showngiraph 1 and graph 2.

1. a) Antimicrobial properties against Candida albicans, staphylococcus

aureus

Antimicrobial properties again&andida albicans, Saphylococcus aureus, both the

study group (n=66) and control group (n=66) hach@fbers in each group. Control
group had two groups: Group 1 of Silicone+ 1%COT+albicans (n=33) and Group
2 of Silicone +1% COT + S. aureus (n=33). Whiledgtgroups: Group 3 of Silicone
+ Oregano oil + C. albicans (n=33) and Group 4ibkt&e + Oregano oil + s. aureus

(n=33) as shown below igraph 1.
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ANTI-MICROBIAL PROPERTIES AGAINST
CANDIDA ALBICANS AND STAPHYLOCOCCUS
AUREUS

Group 4 Study- |Group 1 Control
Silicone+oregan
o cil+S.aureus,
33

Silicone+1%COT
+(C_albicans, 33

Group ?
Control-

Silicone+1%COT
+s.dureus, 33

Group 3 Study-
Silicone+cregan
o oil+C_alhicans,
33

Graph 1: Showing included samplesfor antimicraobial properties against candida

albicans staphylococcus aur eus

1.b) Color Stability-

For color stability, both the study group and cohgroup has 33 (n=33) in
each group. Group 1 of Mdx-4 4210 silicone elastofremlor pigments had (n=33)
numbers while Group 2 under study group of silicengregano oil emulsion + color

pigments had (n=33) numbers as showgraph 2 below.
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COLOR STABILITY

Control Group Study Group

Graph 2: Showing included samplesfor color stability

1. Test for Normality

For testing, whether the data is normally disteioubr not, we used both kolmogorov
- smirnov test and shapiro - wilk test for checkihg normal distribution of data with
the p value or the alpha value 0.05 as the staramshown irtable 1 below. It was
seen that the value of both kolmogorov - smirnet &éd shapiro - wilk test is > 0.05,
which means that the data is normally distributeerdhe given parameters from the

sample.
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Tests of Normality

Table 1: Showing data distribution normality statistics

Kolmogorov-Smirnof Shapiro-Wilk
Values
Statistic df Sig. | Statistic df Sig.
219 28 .001 .887 28 .006
a. 149 28 113 .909 28 .019
b. 140 28 169 .920 28 .034

The distribution of the data was observed forladl given parameters through

histograms and normal Q-Q plot and through erros.lféor all the parameters, it was

seen that the mid points bistograms as shown in graph 3 below for all parameters

when joined, forms a linear line of normal disttibn with no presence of kurtosis

and skewness or no deviation of data to the exsexnsze evident.

Histogram

Frequency

Mean = - 0
Stad. Dewv. =295
M =28

Graph 3: Showing nor mality data distribution through histogram
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The mean value of the parameters were not showawgtion towards the
extreme while the standard deviation values wess, las depicted iQ-Q plot as
shown in graph 4 below with the data from samples following the line oftdbution

towards the mean or the expected value did noatevnore from the approximate or

the original value.

Expected Normal
7

T
-50 -25 (] 2.5 5.0

Observed Value

Graph 4. Showing normality data distribution through Q-Q plot

The error batas shown in graph 5 below for all parameters, did not show
more variance towards the extreme as the mediare \dd not show more deviation

towards the upper (35percentile) and lower value (?%ercentile)
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_4

Graph 5: Showing normality data distribution through error bar diagram
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Table 2 (a): Showing baseline control group with three observed values using
independent samplet test

Group Statistics

Std. Std.
values| N Mean
Deviation Error Mean
a 6 | 3.5833 2.69772 1.10134
Baseline control values
B 6 | 12.2000 9.69041 3.95609
Independent Samples Test
Levene's Tes
for Equality of t-test for Equality of Means

Variances

95% Confidence

Sig. Interval of the
F Sig. T df (2- Mean S.td' Error Difference
\ Difference | Difference
tailed)
Lower Upper

Equal
variances| 13.211| 0.005| -2.098 | 10 | 0.062 | -8.61667 | 4.10653 | -17.76659| 0.53326
Baseline| assumed
control Equal
values | variances|

not -2.098 | 5.77| 0.083 | -8.61667 | 4.10653 | -18.76271 | 1.52938
assumed

p value <0.05 — statistically significant. The comgieve effect of Origanum oil and

1% Clotrimazole was same and no significant difieeewas seen.

As shown in above table, the independent samp@sttwas used to carry out
the difference in the values in the control groaghe baseline. Three values of |,a,
and b were compared individually with each otherKegpingp value <0.05 as
statistically significant. Group statistics wasre out between values at baseline

values. No significant difference was observed tmgaring the means between the

values,  >0.05).
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Group Statistics

independent samplet test

Table 2 (al): showing baseline control group with three observed values using

values N Mean |[Std. Deviatiolf Std. Error Mean
[ 6 68.5500, 1.88335 .76887
Baseline control valu
a 6 3.5833 2.69772 1.10134
Independent Samples Test
Levene's
Test for .
Equality of t-test for Equality of Means
Variances
95% Confidence
Sig. Interval of the
F Sig. t df (2- .Mean S.td' Error Difference
\ Difference| Difference
tailed)
Lower Upper
Equal
variances 2.222| 0.167| 48.368 10 .000 | 64.96667| 1.34317 | 61.97389| 67.95944
Baseline| assumed
control Equal
values | variances «
not 48.368( 8.938| .000 | 64.96667| 1.34317 | 61.925 | 68.00833
assumed

p value <0.05 — statistically significant. Compamteffect of Origanum oil on

antibacterial efficacy was superior to 1% Clotrimi@zwith a significant statistically

difference.

As shown in above table, the independent samm@stiwas done to carry out

the difference in the values in the control grotitha baseline. Two values of |, and a

were compared individually with each other by kegm value <0.05 as statistically

significant. Group statistics was carried out betwesalues at baseline values. A

statistically significant difference was observgd<Q.05) when the means between

the values were compared.
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Table 2 (b): Showing baseline experimental group with three observed values
using independent samplet test

Group Statistics

values| N Mean Std. Deviation| Std. Error Mean
Baseline experimental [ 12 65.3333 3.28144 94727
value a | 12 | 3.4917 1.58485 45751
Independent Samples Test
Levene's
Test for t-test for Equality of Means
Equality of 9 y
Variances
95%
Sig. Confidence
F Sig. | t df (2- D_fl}/lean S:ffj Error Interval of the
tailed) erence) DINErence!  pifference
Lower | Upper
Equal
) 58. . 61. 1. 59. 64.
. variances | 9.281( 0.006 787 22 .000 84167 05197 66002 | 02331
Baseline assumed
experimental  Equal
value variances 58. 61. 1. 59. 64.
not 787 15.867| .000 84167 05197 | 61008]| 07326
assumed

P value <0.05 — statistically significant, for exjpeental group at baseline the
comparative effect of Origanum oil on antibacterdlicacy was superior to 1%

Clotrimazole with a significant statistical differee.

As shown in above table, the independent samp@sttwas used to carry out
the difference in the values in the control groupha baseline. Two values of |, and b
were compared individually with each other by kegm value <0.05 as statistically
significant. Group statistics was carried out betwealues at baseline values. By
comparing the means between the values, a statigtisignificant difference was

observed§ <0.05).
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Table 2 (b1): Showing baseline experimental group with three observed values

using independent samplet test

Group Statistics

values N Mean | Std. Deviation| Std. Error Mean
Baseline experimental a 12 3.4917 1.58485 45751
value b 12 |13.9417] 12.40487 3.58098
Independent Samples Test
Levene's
Test for .
Equality of t-test for Equality of Means
Variances
95%
Sig. Confidence
F Sig. t df (2- Difl:‘/leerggce Sitf?érizgé Interval of the
tailed) Difference
Lower | Upper
Equal : 3 a7. | -2
_ variances| 53.74| 0 2 895 22 0.008 -10.45 61009 9369 | 96314
Baseline assumed
experimentall Equal
value variances - 3. -18. -2.
not 2.895 11.359| 0.014 -10.45 61009 3652 | 53479
assumed

P value <0.05 — statistically significant, for exjpeental group at baseline the

comparative effect of Origanum oil on antibacteredficacy was equal to 1%

Clotrimazole with a non-significant statisticallyffdrence. Both are equal more or

less likely.

As shown in above table, the independent sampmsttwas used to carry out

the difference in the values in the experimentastody group at the baseline. Two

values of a, and b were compared individually vatith other by keeping value

<0.05 as statistically significant. Group statistivas carried out between values at

baseline values. By comparing the means betweenvahees,

significant difference was observaga>0.05).

no statistically
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Table 2 (b2): Showing baseline experimental group with three observed values
using independent samplet test

Group Statistics

values N Mean | Std. Deviation| Std. Error Mean
_ ) I 12 65.3333 3.28144 94727
Baseline experimental
value
b 12 13.9417 12.40487 3.58098
Independent Samples Test
Levene's
Test for .
Equality of t-test for Equality of Means
Variances
95%
Sig. Confidence
F Sig.| t df (2- D.fl}/lean Stfcfi Error Interval of the
tailed) imerence| DINErence | pigterence
Lower | Upper
Equal
) 13. 51. 3. 43, 59.
_|variancey 35.935| 0 | g7i| 22 | 000 | a9160 | 70415 | 70973| 0736
Baseline assumed
experimental Equal
value variances 13. 51. 3. 43. 59.
not g74| 12532 .000" | 55167 | 70415 | 35885/ 42448
assume

P value <0.05 — statistically significant, for exjpeental group at baseline the
comparative effect of Origanum oil on antibacterdiicacy was superior to 1%
Clotrimazole with a significant statistical differee.

As shown in above table, the independent sampsttwas used to carry out
the difference in the values in the experimentastody group at the baseline. Two
values of | and b were compared individually witicle other by keeping value
<0.05 as statistically significant. Group statistizas carried out between values at
baseline values. By comparing the means betweenvtiees, a statistically

significant difference was observau<0.05).
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Table 3 (a): Showing after conditioning control group with three observed values
using independent samplet test

Group Statistics

values N Mean (Std. Deviatiol Std. Error Mean

Conditioning control | 3 63.7333| 2.00333 1.15662

values

a 3 4.1000 | 2.08806 1.20554

Independent Samples Test

Levene's
Test for .
Equality of t-test for Equality of Means
Variances
95%
Sig. Confidence
F Sig. | t df (2- D_]!}/Iean gtf? Error Interval of the
tailed) nerence) DINErence)  pitterence
Lower | Upper
Equal
. 35. 59. 1. 54, 64.
o varianceg 0.021 0.891 694 4 .000* 6333 67066 9948 | 2718
Conditioning| assumed
control Equal
values variances 35. N 59. 1. 54. 64.
not 694 3.993| .000 6333 67066 | 9917 | 275
assumed

P value <0.05 — statistically significant, after dafoning in control group,
the comparative effect of Origanum oil on antibaateefficacy was superior to 1%

Clotrimazole with a significant statistically difence.

As shown in above table, the independent samp@sttwas used to carry out
the difference in the values in the control grottpraconditioning. Two values of a.,
and | were compared individually with each other kBepingp value <0.05 as
statistically significant. Group statistics wasra out between values at baseline
values. By comparing the means between the valaestatistically significant

difference was observegd €0.05).
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Table 3 (al): Showing after conditioning control group with three observed
values using independent samplet test

Group Statistics

values N Mean | Std. Deviation| Std. Error Mearj
3 63.7333 2.00333 1.15662
Conditioning control
values
b 3 13.5333| 10.67911 6.16559

Independent Samples Test

Levene's
Test for .
Equality of t-test for Equality of Means
Variances
95%
Sig. Confidence

. Mean Std. Error
F |Sig.| t | df (2- Difference| Difference Interval of the

tailed) Difference

Lower | Upper
Equal
. 0. 8. « 6. 32. 67.
- varianceg 7.292 054 | 002 4 .001 50.2 27313 783 617
Conditioning| assumed
control Equal
values varianceg 8. 2. « 6. 24. 75.
not 002|141| ‘012 | 50.2 27313 | 8385 | 5615
assumed

P value <0.05 — statistically significant, the comgitve effect of Origanum
oil on antibacterial efficacy was superior to 1%ot@mazole with a significant
statistical difference.

As shown in above table, the independent samp@sttwas used to carry out
the difference in the values in the control groteraconditioning. Two values of b,
and | were compared individually with each other KBepingp value <0.05 as
statistically significant. Group statistics wasre out between values at baseline

values. By comparing the means between the valaestatistically significant

difference was observegd €0.05).
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Table 3 (a2): Showing after conditioning control group with three observed

values using independent samplet test

Group Statistics

values| N | Mean | Std. Deviation Std. Error Mear|
a 3 | 4.1000 2.08806 1.20554
Conditioning control value
b 3| 13.5333| 10.67911 6.16559
Independent Samples Test
Levene's
Test for
Equality t-test for Equality of Means
of
Variances
95%
Sig. Confidence
F|Sig.| t | df (2- D_fl\f/lean gtf? Error Interval of the
tailed) rerence DITETeNce!  pitterence
Lower | Upper
Equal
. 7.1 0. | 8. * 6. 32. 67.
_|vanances g5 | g54 [go2| 4 | 001 | 502 7313 | 783 | 617
Conditioning| assumed
control Equal
values variancesg 8. | 2 . 6. 24. 75.
not 002|141 92 | °92 | 27313 | 385 | 5615
assumed

P value <0.05 — statistically significant, the comgiave effect of Origanum oil on

antibacterial efficacy was similar to 1% Clotrimézowith a non- significant

statistically difference.

As shown in above table, the independent samp@sttwas used to carry out

the difference in the values in the control grod@teraconditioning. Two values of b

and a were compared individually with each otherkiegpingp value <0.05 as

statistically significant. Group statistics wasrad out between values at baseline

values. By comparing the means between the vale®) statistically significant

difference was observegd $£0.05).
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Table 3 (b): Showing after conditioning experimental group with three observed

values using independent samplet test

Group Statistics

values | N Mean Std. Deviation| Std. Error Mean
Conditioning I 6 57.5333 2.87309 1.17294
experimental
values a 6 2.9167 1.69873 0.6935
Independent Samples Test
Levene's
Test for t-test for Equality of Means
Equality of q y
Variances
95%
Sig. Confidence
F | Sig. | t df (2- Difl}ﬂe(i:rqce gi:‘?ériggg Interval of the
tailed) Difference
Lower | Upper
Equal
. 40. « 54. 1. 51. 57.
_|varances 1.91)0.197 5,1 10 | 000 | o167 | 36262 | 5306 | 6528
Conditioning| assumed
experimental Equal
values variances 40. 54. 1. 51. 57.
not 082 8.115] 0.0008 6167 36262 4822 | 7511
assumed

P value <0.05 — statistically significant, after difoning in experimental

group, the comparative effect of Origanum oil otitzacterial efficacy was similar to

1% Clotrimazole with a non- significant statistichifference. Both had a more or less

similar effect.

As shown in above table, the independent samp@sttwas used to carry out

the difference in the values in the control groderaconditioning. Two values of a,

and | were compared individually with each other KBepingp value <0.05 as

statistically significant. Group statistics wasre out between values at baseline

values. By comparing the means between the valaestatistically significant

difference was observegd €0.05).
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Table 3 (bl): Showing after conditioning experimental group with three

observed values using independent samplet test

Group Statistics

values| N | Mean | Std. Deviation | Std. Error Mean
Conditioning I 6 | 57.5333 2.87309 1.17294
experimental valuey | g | 1335 12.2195 4.98857
Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
95%

Sig. Confidence
F Sig. t df (2- D_]l\f/lean g:ffj Error Interval of the
tailed) erence) LINErence!  pitference
Lower | Upper

Equal
) 8. " 44, 5. 32. 55.
o varianceg 19.271| 0.001 622 10 .000 18333 12461 | 76499 60167

Conditioning| assumed

experimentall Equal
values variances 8. 44, 5. 31. 56.
not 622 5.551) .000 18333 12461 | 39395| 97272

assumed

P value <0.05 — statistically significant, after ddroning in experimental

group, the comparative effect of Origanum oil onilzacterial efficacy was superior

to 1% Clotrimazole with a significant statisticaiffédrence. Oregano oil showed

superior effect in comparison to 1% clotrimazole

As shown in in above table, the independent sarmjs#st was used to carry

out the difference in the values in the controlugrafter conditioning. Two values of

a and | were compared individually with each otbgrkeepingp value <0.05 as

statistically significant. Group statistics wasra out between values at baseline

values. By comparing the means between the valaestatistically significant

difference was observegd €0.05).
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Table 3 (b2): Showing after conditioning experimental group with three
observed values using independent samplet test

Group Statistics

values| N | Mean | Std. Deviation| Std. Error Mean

a 6 | 2.9167 1.69873 0.6935
Conditioning experimental value
b 6 | 13.35 12.2195 4.98857
Independent Samples Test
Levene's
Test for
Equality t-test for Equality of Means
of
Variance:
95%
Sig. Confidence
F | Sig.[ t df (2- D'f':‘/leergzce S’?fjérzzgg Interval of the
tailed) : : Difference
Lower | Upper
Equal
) 25.] 0. - -10. 5. -21. 0.
. variances 10 | 0.065
Conditioning assumed 4141001 | 2.072 4333 03654 6555 | 78879
value
experimentall Equal
group variances - 5. 0.091 -10. 5. -23. 2.
not 2.072] 193 4333 03654 2367 | 36999
assumed

P value <0.05 — statistically significant, after ddroning in experimental
group, the comparative effect of Origanum oil otitzacterial efficacy was similar to
1% Clotrimazole with a non-significant statistiadifference. Oregano oil showed
more or less equal effect in comparison to 1% ichatzole

As shown in above table, the independent sampsttwas used to carry out
the difference in the values in the control grotteraconditioning. Two values of a.,
and b were compared individually with each otherKegpingp value <0.05 as
statistically significant. Group statistics wasra out between values at baseline
values. By comparing the means between the vale®) statistically significant

difference was observegd £0.05).
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DISCUSSION

The purpose of the present in-vitro study is toleate Origanum oil, as an
additive to a maxillofacial silicone prosthesis amskess its effect on mechanical
property like colour stability by its incorporatianto a maxillofacial silicone. The
null hypothesis stated no significant effect of iidd of oregano oil on antimicrobial

properties and colour stability of maxillofaciaicine elastomer.

Currently, silicone elastomer is used for maxiltéh prosthetics because of
its mechanical qualities, clinical dimensional digh biocompatibility, and ease of
manipulatiorl. Silicone, also popularly known as polydimethyigéne, is a currently
widely used polymer in the biomedical induéffihe use of silicone prosthesis was
first presented by Barnhart in 196MMaxillofacial prosthesis main objective is to
improve the patient's appearance so that selfregteafidence can be raised and the
patients can lead a normal life. It implies tha¢ating a prosthesis with the best
possible physical characteristics and aesthetiss,wall as maintaining those
characteristics during the prosthesis life spam, afr greatest priority. However,

silicone prosthetic care and durability remain aczif.

The longevity of a facial prosthesis made of silieas 14.5 to 36 months. The
main justification for replacing a facial prostles a decline in appearance brought
on by changes in physical characteristics and clloThe silicone elastomers
discoloration is the most frequent cause for réptacfacial prosthesls UV
(ultraviolet) radiation seems to have a considerampacl. The main causes of color
deterioration are weather conditions and extermairenmental factors like solar

radiation, temperature, and moistare.
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Black staining of the inside surfaces of prosthdslbowing prolonged usage is a

concern that has emerged as a result of usingreatérials. The issue mainly affects
nasal prostheses that are more prone to contaomndtie to the continuous flow of

moist air and secretions through nasal aperturs. main causes for replacing a
facial prosthesis are color degradation and weasimghe borders of the prosthesis,
which are both attributable to fungus growthThe presence of porosities, together
with the modification of the anatomy of the fadigsues as a result of the lesion, may
compromise the natural balance of the microbialraflofavoring microbial

colonization'?.

The frequency of significant fungal infections hgwn in recent years.
Opportunistic mycoses primarily affect people withmune suppression, which is
primarily brought on by degenerative diseases. @reg antibacterial properties have
been effectively used to stop the growth of a numdke foodborne pathogenic
bacteria. Its inhibitory impact has also been showbe effective against fungi that
are foodborne, preventing the development of afiagand spores in addition to
fungal growth. Several developing parameters thétct the concentration of
essential oil and chemical make-up of oregano pldmve an impact on the

monoterpene concentration, the main molecules biiilogical activity.™

Particularly carvacrol and thymol, have shown to responsible for the
antimicrobial impact of oregano as well as othativilual components, are two
volatile chemicals present in its essential oilttaee primarily responsible for the
antibacterial activity of oregano. Thymol and -itegme were found to be the two
primary chemical constituents in Bonfanti et al0X2) research on the chemical

makeup of O. vulgare spp. essential oil. The twmary substances with antibacterial
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activity were carvacrol (66%) and p-cymene (14%@p8nding on the concentration,
the survival/inactivation dynamics displayed baosatic or bactericidal effects; in
subminimal inhibitory concentrations. Cell deathmdmstrated right away after

exposure to the highest tested concentrations.

Oregano essential oil and extracts have been shiowwe among the most
potent antioxidants of all the popular herbs andespin studies on their antioxidant
activity. There are further reports on oregano aadiants with phenolic and
glucosidic structures that are distinct from thyraold carvacrol (Avila-Sosa et al.,

20104a).

According to studies, the inclusion of colors, apers, nanoparticles, and
numerous human and environmental conditions caradginghe color stability of
maxillofacial silicones; as a result, all thesddigeneed to be researched. A single
"ideal" maxillofacial prosthetic material which frably can survive the effects of
various human and environmental variables on ath@anges and stability has not yet
been found despite much research. Currently udilineaxillofacial silicones are
reported to hardly last 6 to 24 months before mapdtlh be replaced. Their physical
characteristics could alter even during the retenperiod, causing color variations
and stability. Although it has been theorized thdtling nanoparticles to silicones
used in the craniofacial region may benefit pasigtitere is still no conclusive human
research to support this. Prospective, randomiratralled trials (RCTs) are the only

types of studies that can provide credible evidence

In this study, homogenous mix free of voids andodefties of Oregano oil

and maxillofacial silicone and specimens with ideadt size and shape for color
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stability tests were included. For antimicrobiabperties againsCandida albicans
Staphylococcus aureus, study group (n=66) and control group (n=66) botldl 6&
numbers in each group. Control group had two growpoup 1 of Silicone+
1%COT+ C. albicans (n=33) and Group 2 of Silicod86c+COT + S. aureus (n=33).
While study groups: Group 3 of Silicone + Oreganlo+oC. albicans (n=33) and
Group 4 of Silicone + Oregano oil + s. aureus (nN=8Bile for color stability, both
the study group and control group had 33 (n=334doh group. Group 1 of Mdx- 4
4210 silicone elastomer+ color pigments had (n=88nhbers while Group 2 under

study group of silicone + oregano oil emulsion foc@igments had (n=33) numbers.

Results were carried out at baseline and after iionthg at 108 C
temperature for 45 hours both for the control amgbeemental groups. Three
specimens were included in the study: Silicone+ &@mh oil emulsion+ red,
Silicone+25mg/ml oil emulsion+ yellow and Silicord2.5 mg/ml oil emulsion+
blue. The observed values of | ,a and b for thepd@snwere compared both at the
baseline and after conditioning. For the baseiineas seen that the observed values
both in the control as well as in the experimengabups were statistically
insignificant or both were more or less likely elpavhile after conditioning,
statistically significant difference was seen bynparing the means of the observed
values for the three specimens by employing indégensample t test both at the

baseline and at after conditioning.

As shown in table 2(a), difference in the values in the control groupted
baseline was assessed. Three values of |, a anerd sompared individually with

each other by keeping value <0.05 as statistically significant. Grougptistics was
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carried out between values at baseline values.ddyparing the means between the

values, no significant difference was sepr@.05).

As shown intable 2(al), the independent sample t test was used to catry ou
the difference in the values in the control groufha baseline. Two values of | , and a
were compared individually with each other by kegm value <0.05 as statistically
significant. Group statistics was carried out betwealues at baseline values. By
comparing the means between the values, a statigtisignificant difference was

observed§ <0.05).

As shown in tabl@(b), the independent sample t test was used to catrthe
difference in the values in the control group & Haseline. Two values of I, and b
were compared individually with each other by kegm value <0.05 as statistically
significant. Group statistics was carried out betwealues at baseline values. By
comparing the means between the values, a statigtisignificant difference was

seen  <0.05).

As shown in tabl€(bl), the independent sample t test was used to catry o
the difference in the values in the experimentastody group at the baseline. Two
values of a., and b were compared individually vadth other by keeping value
<0.05 as statistically significant. Group statistivas carried out between values at
baseline values. By comparing the means betweenvadhees, a no statistically

significant difference was observagu>0.05).

As shown in tabl€(b2), the independent sample t test was used to catry o
the difference in the values in the experimentastody group at the baseline. Two

values of I, and b were compared individually wiach other by keeping value
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<0.05 as statistically significant. Group statistizas carried out between values at
baseline values. By comparing the means betweenvtiees, a statistically

significant difference was observau<0.05).

As shown in tabl&(a), the independent sample t test was used to catrghe
difference in the values in the control group aftenditioning. Two values of a, and |
were compared individually with each other by kegm value <0.05 as statistically
significant. Group statistics was carried out betwealues at baseline values. By
comparing the means between the values, a statigtisignificant difference was

observed§ <0.05).

As shown in table(al), the independent sample t test was used to caitry o
the difference in the values in the control groteraconditioning. Two values of b,
and | were compared individually with each other KBepingp value <0.05 as
statistically significant. Group statistics wasred out between values at baseline
values. By comparing the means between the valaestatistically significant

difference was observegd €0.05).

As shown in table(a2), the independent sample t test was used to caitry o
the difference in the values in the control grofteraconditioning. Two values of b,
and a were compared individually with each otherkiegpingp value <0.05 as
statistically significant. Group statistics wasra out between values at baseline
values. By comparing the means between the vale®) statistically significant

difference was observegd $£0.05).

As shown in tabl&(b), the independent sample t test was used to catrthe

difference in the values in the control group aétenditioning. Two values of a, and |
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were compared individually with each other by kegm value <0.05 as statistically
significant. Group statistics was carried out betwealues at baseline values. By
comparing the means between the values, a statigtisignificant difference was

observed§ <0.05).

As shown in table(bl), the independent sample t test was used to catry o
the difference in the values in the control grofieraconditioning. Two values of a
and | were compared individually with each other kBepingp value <0.05 as
statistically significant. Group statistics wasra out between values at baseline
values. By comparing the means between the valaestatistically significant

difference was observeg €0.05).

As shown in table(b2), the independent sample t test was used to catry o
the difference in the values in the control groderaconditioning. Two values of a,
and b were compared individually with each otherKegpingp value <0.05 as
statistically significant. Group statistics wasre out between values at baseline
values. By comparing the means between the vale®) statistically significant

difference was observeg £0.05).

Similarly, Gupta et al. in their systematic revieligcovered that numerous
investigations have been carried out on the cdbiikty of maxillofacial prosthetic
materials published in 2021. The variations betwthenstudies also were addressed.
Despite extensive research over the last few yeaeppears that the one "ideal"
material for maxillofacial prosthetics has not yeen discovered. Furthermore, the
serviceability and durability of facial prosthesesntinue to be an issue for
maxillofacial prosthodontists across the globe. Mtouos studies have been carried

out using opacifiers, pigments, and nanopartiakes ariety of settings, including
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perspiration, sebum, and disinfectants. It has Ine@éed that both natural and artificial
aging have a negative impact on color stabilitycérding to reports, physiological
factors like sweat and sebum also influence torcd&ierioration. However, a high
risk of bias was seen because of an absence alasthration, an insufficient sample
size, problems with randomization, examiner blirgineinferential statistics, and
estimated effect sizes. The durability of maxilé silicone elastomers in Asian
nations, particularly those with hot and humid ctes, have received very little
research. TiO2 inclusion was the only factor thaten subjected to meta analysis,
indicated increased color stability. Randomized tadntrials with appropriate
research designs are required for the remaininablas in order to get a definite
conclusion. Furthermore, it is essential that tbiergific community continuing its
investigation into maxillofacial silicones and thecessary changes to them in order

to improve color stability and reduce clinical issu

Likewise, in a systematic review conducted by Dsigamani et al 2021, they
concluded that maxillofacial silicone silastic MDX210 with different
pigmentations after disinfection and aging, cerampawder showed more colour
stability compared with makeup and colourless afisnfection and 252, 504,1008
hrs aging period. Maxillofacial elastomer mixed lwitan opacifier and/or a
nanoparticle underwent artificial aging and disatien. The samples with BaSO4
opacifier and ceramic nanoparticles were the mastles material on colour, without
intent for aging and disinfection. The colour slihiMDX4-4210 maxillofacial
silicone after disinfection and accelerated agingswested and mentioned that
chlorhexidine showed more colour change in theafegilicone compared to neutral
soap and Efferdent tablet. Also, they mentionedt thecelerated aging had a

significant effect on the colour stability of alinkls of silicone materials. The barium
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sulfate opacifier was more stable than titaniunxidie. The colour stability of Silastic
732 RTV and MDX 4-4210 after disinfection with neltsoap and Efferdent tablet

and concluded that neutral soap showed the ledsttedf colour stability than

Efferdent tablets.

The results of our in vitro study, it can be cowed that the origanum oil had
a significant effect overall as an additive to nilafacial silicone prosthesis and also

its effect on mechanical property of colour stayaili
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SCOPE FOR FUTURE RESEARCH

1) Future research is necessary to determine the effectiveness of Origanum oil

when applied to various tissue conditioners to assess its clinical use.

2) Further research is required because the colour change of these materialsis a
problem that professionals must closely study and control in order to achieve a

successful dental rehabilitation.
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LIMITATIONS

. In the study setting, in vitro research caused the lack of homogeneity in the
methodology .

. It aso limited the application of the concepts of evidence- based dentistry.

. Specimens preparation in general lacked methodological homogeneity.

. In between studies comparison is not possible.

. Poor external validity or generalizability of the results.

. Dissemination of results not possible.
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CLINICAL IMPLICATIONS

1. Given its mechanica qualities, biocompatibility, clinical inertness, and
convenience of manipulation, the material of choice for maxillofacia
prostheses is silicone elastomer.

2. Origanum ail inhibits fungal adherence and colonization without materially
impairing its physical qualities and has improved susceptibility to Candida
albicans adhesion.

3. Many foodborne pathogenic bacteria have been effectively stopped in their
tracks by using the antibacterial properties of oregano. Adding oregano oil in
increasing the antibacterial characteristics and color stability of maxillofacial
silicone elastomer has been proved against foodborne fungi, by the

development of afl atoxins and spores and suppressing fungal growth.
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CONCLUSION

A Perfect material for maxillofacial prosthesesilEzone elastomer because of
its mechanical qualities, biocompatibility, clinicanertness, and flexibility of
handling. Origanum oil lowers fungal adherence aodlonization without
significantly impairing the material's physical djtias and has improved resistance to
Candida albicans adhesion. Oregano's antibacterial properties haen effectively
used to stop the growth of a number of foodborrtequgenic bacteria. Its inhibitory
impact has also been shown to be effective agdimsgi that are foodborne,

preventing the development of aflatoxins and sporesidition to fungal growth.
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Summary

SUMMARY

The present research was conducted with the agnadtuate and compare the
effect of Oregano oil on antimicrobial efficacy aga Candida albicans,
Staphylococcus Aureus and colour stability of makdkcial silicone after

incorporating Oregano oil in it.

Homogenous mix free of voids and deformities ofgareo oil and maxillofacial
silicone and specimens with identical size and shi@p color stability tests were
included. Sample size estimation was done usingWeP* software and a total of 33

samples were included in each group.

a) For antimicrobial properties againSandida albicans ,Saphyl ococcus aureus
both the study group (n=66) and control group (§3&& 66 numbers in each

group. Control group had two groups.

Group 1 of Silicone+ 1%COT+ C. albicans (n=33)

Group 2 of Silicone +1% COT + S. aureus (n=33).

Group 3 of Silicone + Oregano oil + C. albicans38y

Group 4 of Silicone + Oregano oil + s. aureus ()=33
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b) For colour stability

For color stability, both the study group and cohgroup had 33 (n=33) in

each group.

Group 1 of Mdx4- 4210 silicone elastomer (n=33) bens

Group 2 under study group of silicone + oreganoemilulsion + color pigments

(n=33) numbers

To compare the means of the study groups afterirobtathe values, they
were subjected to descriptive statistics, groupissies and independent sample t test

for group wise comparison with p value < 0.05 asistically significant.

On analysing data, the comparative effect of Onigaroil on antibacterial
efficacy was superior to 1% clotrimazole with ansiigant statistical difference.

Origanum oil showed superior effect in comparismi% clotrimazole.

Within the limitations of the study, the study aitel findings have indicated
that silicone elastomer is the material of chomenhaxillofacial prosthesis because it
is clinically inert, biocompatible, mechanical pevpes and ease of manipulation.
Origanum oil showed better resistance to the adhesfi Candida Albicans, and also
reduced fungal adherence and colonization withariogsly compromising the
physical properties of the material. Oregano's bauaterial properties have been
effectively used to stop the growth of a numbefomidborne pathogenic bacteria. Its
inhibitory impact has also been shown to be effectigainst fungi that are foodborne,

preventing the development of aflatoxins and sporesidition to fungal growth.
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ANNEXURE -1l
A) Baseline
Sr Sample Control Group
No-. D Observed Values
L a b
. No.1 67.9 5.8 9.6
1 Silicon + 50 mg No2 676 15 70
. No.l 69.4 0 24.6
2 Silicon + 25 mg No.2 633 03 242
. No.1 71.8 5.6 4.2
3 Silicon + 12.5 mg No.2 563 53 36
Sr Sample Experimental Group
No.. D Observed Values
L a b
No.1 68.0 33 6.7
. No.2 69.4 4.3 9.3
1 Silicon + 50 mg No 23 636 33 32
No.4 60.3 3.7 6.8
No.1 64.9 1.7 29.5
. No.2 66.6 1.7 30.1
2 Silicon + 25 mg No23 697 0.9 315
No .4 66.5 1.9 31.0
No.1 60.8 4.9 4.0
- No.2 63.6 5.4 34
3 Silicon + 12.5 mg No23 625 3] 36
No.4 63.1 5.2 3.2
B) After Conditioning
(Temp. 100° C for 45 hours)
St Sample Control Group
Nol. D Observed Values
L a b
1 Silicon + 50 mg No.1 63.0 55 9.7
2 Silicon + 25 mg No.1 62.2 1.7 25.6
3 Silicon + 12.5 mg No.1 66.0 5.1 53
Sr Sample Experimental Group
No.. D Observed Values
L a b
- No.1 61.0 3.8 8.3
1 Silicon + 50 mg No2 510 24 54
- No.1 60.3 0.9 29.2
2 Silicon + 25 mg No 2 570 1 288
- No.1 53.8 4.7 3.7
3 Silicon + 12.5 mg No.2 530 16 17
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CONTROL
Silicone+1% COT + Candida Siliconet+ 1% COT + Staphylococcus
6.2 7
6 7.2
55 7
5 6.8
6 6.5
6.2 7
5.3 7.2
5 6.9
6.5 7
6 6.5
6.1 6.8
6.3 6.9
6 6.5
5.8 6.4
6.3 7
5 7.2
5.3 7.3
6.2 7
6 6.9
5 6.5
5.2 6.8
6.1 7
6.2 7.2
6 7.1
5.8 6.6
5.2 6.9
5 6.8
6.2 6.3
6 7
55 7.2
6 7
6.2 7
6 7
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STUDY
CANDIDA | STAPHYLOCOCCUS AUREUS
50 mg/ml 52 6
55 5.8
4.8 5.5
5 6.1
5.5 5.5
5.2 5.8
5.1 5.8
4.5 6
5 5.9
5.2 5.5
55 6
25 mg/ml
4.8 5
4.5 4.9
4.4 4.5
4.5 5.2
4.2 5.1
4.7 S
4.5 4.8
4 4.5
4.2 4.8
4.5 5
4.8 5
12.5 mg/ml
3 3.2
2.8 3.8
2.9 3.1
3.2 3.5
3.1 3
2.8 3.6
3 3.1
3 3.5
3 3
3.2 3.2
2.6 3
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