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At the conclusion of this educational activity, participants will be able to:
1. Identify the dental appliances that require maintenance.
2. Learn about the materials used to remove pathogens from appliances.
3. Discuss the pathogens that are harmful if not reduced or eliminated.

ABSTRACT
Dental appliances such as dentures, night guards, and sleep apnea appliances require
home-care maintenance. This is due to the ability of pathogens to colonize and
infect oral appliances. This can eventually lead to infecting the patient. Knowing
what to use to best remove these pathogens and the dangers these pathogens can
cause is the focus of this study.
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INTRODUCTION
When oral appliances are delivered, patients must be educated in the specific
home-care maintenance of their appliances. Maintaining the cleanliness of the
appliance should be a highlighted conversation, and the proper use of cleansers
and devices such as ultrasonic baths must be discussed and demonstrated. Ideally,
practices that stress this issue and give the patient the devices, materials, and
products required often see excellent compliance. Unfortunately, the majority of
patients do not know how to properly clean their oral appliances. This leads to
pathogenic colonization both in the mouth and on the appliance itself, which can
cause localized and systemic infections.

THE PROBLEM WITH ORAL APPLIANCES
The use of various oral appliances has increased in the patient population. Examples
include complete and partial dentures, removable appliances for orthodontics,
temporomandibular dysfunction, bruxism, and sleep issues such as snoring and
apnea, among others. These devices all require routine home care to avoid the
development of biofilm, colonization of pathogens, and infection. For the purposes
of this course, the words “denture” and “appliances” will be used interchangeably.

APPLIANCE MATERIALS SUSCEPTIBLE TO COLONIZATION
In general, inflammation and soreness of the oral cavity is known as stomatitis.
With poor home care of oral appliances, the development of biofilm, followed by
the growth of various common and lesser-known pathogens will occur. This applies
to the oral cavity as well, and the gingiva and dentures should be mechanically
cleaned at least twice daily using an extra soft toothbrush to gently remove debris,
denture adhesive, and biofilm. Left undisturbed, these pathogens will create a state
of stomatitis. According to Garaicoa et al., “Several complications may arise in
patients wearing complete prosthetic appliances, including denture-associated
infections and mucosal stomatitis due to Candida species.”1 Furthermore, in a study
of the epidemiology and etiology of denture stomatitis by Gendreau and Loewy,
stomatitis “… can be identified as inflammation and erythema of the oral mucosal
areas covered by the denture.”2 This, of course, includes all oral appliances that
remain in contact with the oral cavity.
According to Cubera, “Denture stomatitis pertains to a number of pathological
symptoms in the oral cavity caused by wearing acrylic dentures. Etiological factors
include: mucosal trauma, fungal infection and accumulation of denture plaque. All
of these factors appear to increase the ability of Candida albicans to colonize both
the denture and oral mucosal surfaces.”3 It would appear that the colonization of
undisturbed pathogens increases in acrylic based appliances, predominately complete and partial dentures. Studies in reducing this occurrence have been and are
currently being conducted.
One such study is investigating the ability of a coating on the acrylic surfaces
of dentures to reduce pathogenic buildup, especially the Candida genus. Hirasawa
et al. applied cross-linkable copolymers containing sulfobetaine methacrylamide
(SBMAm) to the surfaces of acrylic dentures.4 Their study revealed that the application of SBMAm “can enhance the hydrophilicity of the surface of denture-base
resins and reduce the initial adhesion of C. albicans.”4 Other studies have used
Parylene as a barrier to contamination. “Parylene is the trade name for a variety
of chemical vapor deposited poly(p-xylylene) polymers used as moisture and dielectric barriers.”5 Zhou et al. applied Parylene to silicone elastomers (soft denture
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liners) and denture base resin and found that
the coating reduced the adherence and aggregation of C. albicans. As previously mentioned, pathogenic buildup is not confined to
dentures. Oral appliances such as the common
Essix appliance and other thermoplastics have
been investigated as well.6 Removable appliances such as space maintainers in pediatric
patients have led to the discovery of several
disturbing pathogens that include Candida
and Enterococcus faecalis.7

Removable appliances such
as space maintainers in
pediatric patients have led
to the discovery of several
disturbing pathogens
that include Candida and
Enterococcus faecalis.7
THE PATHOGENS RESPONSIBLE
FOR COLONIZING APPLIANCES:
A PARTIAL LIST
There are multitudes of pathogenic species
that are responsible for colonization on oral
appliances. At its most basic, dentures have
been long known for harboring Candida, specifically C. albicans. This has been proven in
countless studies and has been shown to influence the presence of C. albicans in the palatal
mucosa. Other yeasts have been found in
diseased oral tissues such as C. tropicalis, C.
parapsilosis, C. glabrata, C. krusei, and C. dubliniensis.8-12 Other pathogens, in particular
bacteria, have remained for the most part
uninvestigated.13 What is known is that bacterial pathogens such as Streptococcus mutans,
Veillonella atypica, and Granulicatella adiacens14 as well as “Escherichia coli, Klebsiella
pneumoniae, and Enterobacter aerogenes, E.
cloacae and Gram-negative bacilli (Enterobacteriaceae and nonfermenting)…” were
found in the oral cavity.13
Interestingly, potentially pathogenic bacteria, including gram-negative bacilli of Aci-
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netobacter, Pseudomonas, Moraxella Micrococcus, and Alcaligenes species “were reported
as sources of contamination in commercial
dental laboratories.”15-17 The implication reaches far and wide and would require that laboratories implement procedures to eliminate
potential sources of contamination by decontaminating the appliances upon receipt from
and prior to sending to the dental office.
Even more astounding is the interdependent relationship between various floras. Three
pathogenic species, Candida albicans, Actinomyces oris, and Streptococcus oralis (all plentiful in early dental plaque) were detected in the
biofilms on denture material. “Synergistic interactions between all three-species occurred
within biofilms … Bacterial cells coaggregated
with each other and adhered singly or in coaggregates to C. albicans hyphal filaments. Streptococcus oralis appeared to enhance hyphal
filament production and C. albicans biovolume
was increased 2-fold. Concomitantly, cell numbers of S. oralis and A. oris were enhanced by
C. albicans. Thus, cooperative physical and
metabolic processes occurring between these
three microbial species intensify pathogenic
plaque communities on denture surfaces.”18
These interactions were also found in the oral
microbial biofilms on salivary pellicles, and
therefore this occurrence is not restricted to
dentures and other oral appliances alone.19
Perhaps just as alarming is the discovery
of the presence of nonoral flora in the oral
cavity of patients with removable dentures. In
examining the bacterial flora of saliva samples
between case and control groups, Derafshi et
al. determined that there was a significant
difference in gram-negative rods, with these
nonoral pathogenic bacteria detected from
the saliva of the denture wearers.14

Perhaps just as alarming
is the discovery of the
presence of nonoral flora in
the oral cavity of patients
with removable dentures.
4

THE POTENTIAL HEALTH HAZARDS OF INFECTED APPLIANCES
Oral appliances act as reservoirs for pathogenic organisms with oral flora now
seen as a primary cause of systemic diseases. These organisms have been implicated
as the cause of a wide variety of both common and seemingly unrelated diseases.
These have included oral infections as well as systemic ones such as chronic obstructive pulmonary disease, aspiration pneumonia, bacterial endocarditis, and
gastrointestinal infection, among others.
Thrush, also known as yeast, is perhaps the most common oral disease in this
category. This is caused by C. albicans and other fungi and can present in a variety
of ways including pseudomembranous, erythematous, hyperplastic, angular cheilitis,
and median rhomboid glossitis. However, determination of pathology must be obtained by biopsy to eliminate other disease states that present in similar fashions.
Chronic obstructive pulmonary disease (COPD) has been detected in patients
who wear dentures. This is due to the adherence and growth of various microorganisms including the yeastlike fungi Candida albicans and Candida tropicalis
and the gram-negative bacilli Klebsiella pneumoniae and Klebsiella oxytoca. These
are the most “frequent potential pathogens of the respiratory tract isolated from
the denture plaque of patients with chronic obstructive pulmonary disease
(COPD).”20 While COPD currently has no cure, attempting to eliminate these
pathogenic organisms from the affected appliance and mouth can reduce the signs
and symptoms.
Respiratory infections have also been determined to be caused by dentures.
Dentures have long been known as a nidus for pathogenic colonization. The effects
of this phenomenon can be seen most readily in the geriatric population in the
form of pneumonia. In a study conducted by Sumi et al., “the denture bacterial
flora of 50 dependent elderly were examined to identify microorganisms by the
culture method.”21 These floras were investigated to determine if they were directly
responsible for causing pneumonia in these patients. In all, “18 species of microorganisms were detected in denture plaque in this study. A variety of pathogens
with the potential to cause respiratory infection pathogens colonized on the
dentures of dependent elderly.”21
Other studies confirm these findings, and these respiratory pathogens have
been detected on the surface of cast metal partial dentures. After collecting the
biofilm aggregate from cast metal partial clasps, Mengatto et al. found the existence
of bacteria grouped in five phyla: Firmicutes, Actinobacteria, Bacteroidetes, Proteobacteria, and Fusobacteria.22 To prevent this problem, some researchers have
proposed that patients sleep without their dentures. Iinuma et al. undertook a
study of 524 randomly selected elderly patients with a mean age of 87.8 years.23
Over a three-year period, “48 events associated with pneumonia (20 deaths and
28 acute hospitalizations) were identified. Among 453 denture wearers, 186 (40.8%)
who wore their dentures during sleep were at higher risk for pneumonia than
those who removed their dentures at night. This study provided empirical evidence
that denture wearing during sleep is associated not only with oral inflammatory
and microbial burden but also with incident pneumonia, suggesting potential
implications of oral hygiene programs for pneumonia prevention in the
community.”23
Infective endocarditis (known as bacterial endocarditis) has been linked to
disease of oral origin. At its most basic, an ill-fitting denture can cause oral ulcerations, allowing bacteria to enter the bloodstream through the inflammatory tissue.
This can develop into a bacteremia. According to the American Heart Association,
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“Denture wearers should be encouraged to have periodic examinations or to return
to the practitioner if discomfort develops. When new dentures are inserted, it is
advisable to have the patient return to the practitioner to correct any problems
that could cause mucosal ulceration.”24 A study by Nedumgottil attempted to detect
the pathogens in the biofilm of complete dentures.25 This is especially concerning
in the elderly, who are more prone to infective endocarditis due to compromised
immune systems. This study reported that the co-occurrence of these three pathogens
(S. mutans, V. atypica, and G. adiacens) is a first in biofilms of denture wearers.
Gastrointestinal disturbances and, more specifically, bacterial gastroenteritis are
another group of illnesses caused by pathogenic invasion. These can be identified to
cause gastric and intestinal inflammation with accompanying symptoms of vomiting,
severe abdominal cramps, and diarrhea. Numerous bacteria can cause gastroenteritis,
including Staphylococcus, Shigella, Salmonella, Campylobacter, and E. coli.26 “Besides
aspiration pneumonia, oral pathogens have been implicated in bacterial endocarditis,
gastrointestinal infection and chronic obstructive pulmonary disease, among others,
and dentures offer a reservoir for microorganisms associated with these infections”27-29
“Therefore, it is crucial that careful daily removal of the biofilm present in the oral
cavity and on complete dentures is performed with adequate denture cleansing in
order to prevent associated oral and systemic diseases.” 30,31

Figure 1

Figure 2

METHODS FOR CLEANING DENTURES AND ORAL APPLIANCES
Just as in the mouth, there are two methods for removing plaque biofilm from
dentures and oral appliances: mechanical and chemical. As stated by Coulthwaite
et al., an effective oral hygiene regimen is important to “control denture plaque
biofilm and contributes to the control of associated oral and systemic diseases.”19
Mechanical means of plaque biofilm removal include manual brushing32 and
ultrasonic baths.33,34 However, mechanical methods alone are not completely effective in maintaining the hygiene of dentures and oral appliances. Cruz et al. reported that brushing alone cannot sufficiently maintain the hygiene of dentures
and that other adjunctive methods are necessary to achieve better results.32 To
optimize denture hygiene, many chemical methods have been used either alone or
in combination with mechanical methods. These chemicals, many of which are
found in denture cleansing tablets, include sodium hypochlorite,35 citric acid,36
chlorhexidine,37,38 glutaraldehyde,39 and sodium perborate.40 The primary mechanism
of action of denture cleansing tablets “depends on the release of oxygen.”32
Manual brushing will disturb and break up biofilm, disrupting the colonization
of microorganisms on dentures and oral appliances. Brushing “represents the most
commonly applied hygiene practice.”41 However, aggressive brushing can mar the
surface of the denture,42 rendering it more susceptible to porosities, irregularities,
and ultimately increased colonization. In patients with poor manual dexterity,
alternative cleaning methods are required.43 For many patients with and without
physical challenges, the ultrasonic methods can be preferred and are usually supplemented with a chemical solution. Different studies have yielded varying results in
relation to the efficacy of the ultrasonic technique depending on whether chemical
agents are used as supplements or not.33,34 Often, denture and appliance patients
will present with an unhygienic device. Figure 1 This can be remedied using a
personal ultrasonic water bath (mechanical) and a denture cleanser (chemical),
(Sonic Cleaner and Cleanadent Crystals, Dr. B Dental Solutions) Figure 2 with the
final result being a clean denture or appliance free of harmful pathogens. Figure 3
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TABLE: WHAT IS THE TREATMENT FOR OROPHARYNGEAL CANDIDIASIS?
Recommendations
·

For mild disease, clotrimazole troches, 10 mg 5 times daily, OR miconazole mucoadhesive buccal 50-mg
tablet applied to the mucosal surface over the canine fossa once daily for 7–14 days are recommended
(strong recommendation; high-quality evidence).

·

Alternatives for mild disease include nystatin suspension (100 000 U/mL) 4–6 mL 4 times daily, OR 1–2
nystatin pastilles (200 000 U each) 4 times daily, for 7–14 days (strong recommendation; moderatequality evidence).

·

For moderate to severe disease, oral fluconazole, 100–200 mg daily, for 7–14 days is recommended
(strong recommendation; high-quality evidence).

·

For fluconazole-refractory disease, itraconazole solution, 200 mg once daily OR posaconazole suspension, 400 mg twice daily for 3 days, then 400 mg daily, for up to 28 days are recommended (strong
recommendation; moderate-quality evidence).

·

Alternatives for fluconazole-refractory disease include voriconazole, 200 mg twice daily, OR AmB deoxycholate oral suspension, 100 mg/mL 4 times daily (strong recommendation; moderate-quality evidence).

·

Intravenous echinocandin (caspofungin: 70-mg loading dose, then 50 mg daily; micafungin: 100 mg
daily; or anidulafungin: 200-mg loading dose, then 100 mg daily) OR intravenous AmB deoxycholate,
0.3 mg/kg daily are other alternatives for refractory disease (weak recommendation; moderate-quality
evidence).

·

Chronic suppressive therapy is usually unnecessary. If required for patients who have recurrent infection,
fluconazole, 100 mg 3 times weekly, is recommended (strong recommendation; high-quality evidence).

·

For HIV-infected patients, antiretroviral therapy is strongly recommended to reduce the incidence of
recurrent infections (strong recommendation; high-quality evidence).

·

For denture-related candidiasis, disinfection of the denture, in addition to antifungal therapy, is recommended (strong recommendation; moderate-quality evidence).

Citric acid is a weak
organic acid with a
pH of 3.2. It has been
extensively studied and
found to be effective
as an antimicrobial
against microorganisms
such as S. dysenteriae46
and other anaerobic
bacteria (especially
cocci),47 and fungi.48

Pappas P, et al. Clinical Practice Guideline for the Management of Candidiasis: 2016 Update by the Infectious Diseases Society
of America, Clinical Infectious Diseases, Volume 62, Issue 4, 15 February 2016, Pages e1–e50

As mentioned, a variety of chemical methods have been
used to clean dentures and oral appliances. One of the most
effective, sodium hypochlorite, has been studied extensively
and is a main ingredient in many over-the-counter denture
and appliance cleaners. A study by Kiesow et al. on the
antimicrobial activity of consumer denture products and
their material compatibility was conducted. “The purpose
of this in vitro study was to determine the compatibility
of denture materials with and the antimicrobial effects of
typical cleaning regimens. Bleach was highly antimicrobial
but incompatible with metal dental prosthesis components.”44 A study by Keyf and Güngör confirmed this finding,
noting that “Within the limitations of this study, the commercial cleaning solutions had influenced the decrease of
reflectance on the surface of the dental alloy. Thus, solutions
should not be limitlessly used on dentures with metal
components, because they caused clinically significant
reflectance changes on the surface of the alloy after 30
days.”45 Therefore, other chemicals should be used that are
more gentle yet highly effective.
Citric acid is a weak organic acid with a pH of 3.2. It has
been extensively studied and found to be effective as an
antimicrobial against microorganisms such as S. dysenteriae46 and other anaerobic bacteria (especially cocci),47 and
fungi.48 The exact mechanism of action against fungal
growth is not completely understood. Originally thought
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TABLE: ADA RECOMMENDATIONS FOR DENTURE CARE
·

When cleaning your denture, it's a good idea to stand over a folded towel
or a sink of water just in case you accidentally drop the denture. Brush
the denture each day to remove food deposits and plaque. Brushing helps
prevent the appliance from becoming permanently stained.

·

It's best to use a brush that is designed for cleaning dentures. A denture
brush has bristles that are arranged to fit the shape of the denture. A
regular, soft-bristled toothbrush is also acceptable. Avoid using a brush with
hard bristles, which can damage the denture.

·

Some people use hand soap or mild dishwashing liquid to clean their
dentures, which are both acceptable. Other types of household cleaners
and many toothpastes are too abrasive and should not be used for cleaning dentures.

·

Clean your denture by thoroughly rinsing off loose food particles. Moisten
the brush and apply the denture cleaner. Brush all denture surfaces gently
to avoid damaging the plastic or bending the attachments.

·

A denture could lose its proper shape if it is not kept moist. At night, the
denture should be placed in soaking solution or water. However, if the appliance has metal attachments, they could be tarnished if placed in soaking
solution. Your dentist can recommend the proper method for keeping your
denture in good shape.

·

You can do serious harm to your denture and to your health by trying to
adjust or repair the denture. A denture that is not made to fit precisely by a
dentist can cause irritation and sores. Using a do-it-yourself kit can damage
the appliance beyond repair. Glues sold over-the-counter often contain
harmful chemicals and should not be used on a denture.

·

If your denture no longer fits properly, if it breaks, cracks or chips, or if one
of the teeth becomes loose, see your dentist immediately. In many cases,
dentists can make necessary adjustments or repairs, often on the same
day. Complicated repairs may require that the denture be sent to a special
dental laboratory.

© 2018 American Dental Association
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to be pH driven, it is now known that growth and morphology of fungi are influenced by the pH of media.49
Some mechanisms have been suggested to explain the
inhibitory mode of organic acids. Organic acids resulting
in a decrease in pH value may influence the growth by
acidifying the cell, which will consume a great amount
of energy to maintain the intracellular pH homeostasis.
Other explanations have also been proposed including
membrane disruption, interruption of metabolic reactions, and accumulation of toxic anions. There are several
denture cleansers on the market that contain citric acid
as their primary ingredient (Polident, GlaxoSmithKline;
Cleanadent Crystals, Dr. B Dental Solutions).
A study by Faot et al. evaluated biofilms containing
C. albicans on PMMA resin specimens. The group included “purified water as a control and two experimental
groups that used either a 1:5 dilution of citric acid denture
cleanser or a 1:8 dilution of citric acid denture cleanser.
Residual biofilms adhering to the specimens were collected and quantified.”36 It was determined that citric
acid denture cleansers had the ability to reduce C. albicans biofilm accumulation and cell viability.36
According to the National Center for Biotechnology
Information, “Chlorhexidine is a disinfectant and topical
anti-infective agent used also as mouthwash to prevent
oral plaque. The physiologic effect of chlorhexidine is by
means of Decreased Cell Wall Integrity.”50 With these
properties in mind, a solution of 0.12% chlorhexidine
digluconate and 0.05% cetylpyridinium chloride were
tested for disinfection efficacy of acrylic dentures. Following an immersion for “8 night hours for 4 days,” the
results demonstrated substantial reduction in C. albicans
colonization.51 However, there is still concern over the
effects chlorhexidine may have on PMMA resins.52
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QUESTIONS

1. Patients must be educated in the
home-care maintenance of their:
a.
b.
c.
d.

dentures
oral devices
appliances
all of the above

a.
b.
c.
d.

ultrasonic baths
sodium hypochlorite soaks
cleansers
a and c

a.
b.
c.
d.

appliance
mouth
a and b
none of the above

a.
b.
c.
d.

mitral valve prolapse
biofilm removal
pathogenic colonization
a and b

2. The proper use of which of the following
must be discussed and demonstrated
and devices such as

3. A poorly cleaned oral appliance can lead
to infection in the:

4. A poorly cleaned oral appliance can lead
to infection due to:

5. The use of all of these oral appliances
has increased in the patient population,
except for:
a.
b.
c.
d.

snoring and apnea appliances
the reverse Nesbit
complete and partial dentures
bruxism appliances

6. According to Garaicoa et al., what
pathogenic species can cause complications in patients wearing complete
prosthetic appliances, including
denture-associated infections and
mucosal stomatitis?
a.
b.
c.
d.

Endophthalmitis keratosii
Lacazia loboi
Candida
Mucormycetes

7. Which of the following researchers
found that stomatitis “… can be
identified as inflammation and
erythema of the oral mucosal areas
covered by the denture”?
a.
b.
c.
d.

Gendreau and Loewy
Gary and Trudeau
Haddad and Harris
Cockley et al.
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8. According to Cubera, “Denture stomatitis pertains to a number of pathological
symptoms in the oral cavity caused by
wearing acrylic dentures” that include:
a.
b.
c.
d.

mucosal trauma
fungal infection
accumulation of denture plaque
all of the above

a.
b.
c.
d.

trinitroanisol
sulfobetaine methacrylamide
styphnic acid
diethylene glycol dinitrate

a.
b.
c.
d.

ethyl cyanoacetate
resorcinol
cyanoacrylate
Parylene

a.
b.
c.
d.

Agama impalearis
Enterococcus faecalis
Uromastyx geyri
Uromastyx acanthinura

9. To reduce pathogenic buildup on the
acrylic surfaces of dentures, Hirasawa et
al. applied cross-linkable copolymers
containing:

10. Zhou et al. applied which of the
following to silicone elastomers?

11. Removable appliances such as space
maintainers in pediatric patients have
led to the discovery of several disturbing
pathogens that include which of the
following?

12. There are multitudes of Candida species
that have been found in diseased oral
tissues including all but which of the
following?
a.
b.
c.
d.

C. krusei
C. tropicalis
C. gossypii
C. parapsilosis

a.
b.
c.
d.

chronic obstructive pulmonary disease
aspiration pneumonia
gastrointestinal infection
all of the above

13. Pathogenic organisms associated with
oral appliances have been implicated in
which of the following diseases?

14. Pathogenic bacteria, including
gram-negative bacilli of Acinetobacter,
Pseudomonas, Moraxella Micrococcus,
and Alcaligenes species, were reported
as sources of contamination in:

a.
b.
c.
d.

commercial dental laboratories
autoclaves
chromium cobalt bases only
a and b

15. Cavalcanti et al. reported on the
interdependent relationship between
which three floras in the biofilms on
denture material?
a. Candida albicans, Actinomyces mycetemcomitans, and Streptococcus oralis
b. Candida albicans, Actinomyces oris, and
Streptococcus oralis
c. Candida albicans, Actinomyces oris, and
Streptococcus alivarious
d. Candida albicans, Actinomyces oris, and
Streptococcus mutans

16. According to Sumi et al., how many
species of microorganisms with the
potential to cause respiratory infection
were detected in denture plaque
colonized on the dentures of dependent
elderly?
a.
b.
c.
d.

18
28
118
2,800

a.
b.
c.
d.

Pylocolibacter
Salmonella
Shigella
Staphylococcus

a.
b.
c.
d.

American Medical Association
American Heart Association
American Dental Association
a and c

a.
b.
c.
d.

severe abdominal cramps
diarrhea
vomiting
prolapse

17. Bacteria that cause gastroenteritis
include all but which of the following?

18. When discussing endocarditis,
which organization stated: “Denture
wearers should be encouraged to have
periodic examinations or to return to
the practitioner if discomfort
develops”?

19. Bacterial gastroenteritis can be
identified to cause gastric and intestinal
inflammation with accompanying
symptoms of all but which of the
following?
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20. Some of the chemicals found in denture
cleansing tablets may include:
a.
b.
c.
d.

sodium hypochlorite and citric acid
sodium perborate and nitrotoluene
glutaraldehyde and benzoic acid
none of the above

a.
b.
c.
d.

manual brushing
hygroscopic immersion
ultrasonic baths
a and c

21. Mechanical means of plaque biofilm
removal include:

22. In a study by Kiesow, bleach was highly
antimicrobial but incompatible with
what types of dental prosthesis
components?
a.
b.
c.
d.

metal
PMMA
acrylic
silicone

a.
b.
c.
d.

Curie
Keyf and Güngör
Joliot
Theresa and Cori

23. Who stated the following: “Thus
solutions should not be limitlessly used
on dentures with metal components,
because they caused clinically significant reflectance changes on the surface
of the alloy after 30 days”?

(CONTINUED)

24. Citric acid is a:
a.
b.
c.
d.

weak inorganic acid
strong inorganic acid
weak organic acid
high pH solvent

a.
b.
c.
d.

not completely understood
originally thought to be pH driven
influenced by the pH of media
all of the above

25. In regard to the exact mechanism of
action against fungal growth by citric
acid, which of the following is true?

26. Citric acid, an active ingredient in
successfully removing denture and
appliance biofilm, can be found in which
of the following products?
a.
b.
c.
d.

Dr. B’s Cleanadent Crystals
Dr. Scholl’s powder
Dr. Blaine’s RevitaDerm
none of the above

a.
b.
c.
d.

Everclear
phenolphthalein
urushiol
chlorhexidine

27. According to the National Center for
Biotechnology Information, which of
the following is a disinfectant and
topical anti-infective agent used also as
a mouthwash to prevent oral
plaque?

28. Other explanations for the mechanism
of citric acid have also been proposed
including which of the following?
a.
b.
c.
d.

membrane disruption
interruption of metabolic reactions
accumulation of toxic anions
all of the above

a.
b.
c.
d.

Staphylococcus
Campylobacter
Shigella
all of the above

a.
b.
c.
d.

Synergistetes
Firmicutes
Lentisphaerae
Lepidopterae

29. Numerous bacteria can cause gastroenteritis, including Salmonella, E. coli,
and:

30. After collecting the biofilm aggregate
from cast metal partial clasps, Mengatto
et al. found the existence of which of the
following bacterial phyla?

NOTES
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