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Abstract

Growth in the aging population has resulted in an increasing number of older persons requiring dentures.
The microporous surfaces of an acrylic denture provide a wide range of environments to support microor-
ganisms that can threaten the health of a physically vulnerable patient.  The maintenance of denture pros-
theses is important for the health of patients and to maintain an esthetic, odor-free appliance.

Mechanical, chemical, and a combination of mechanical and chemical strategies are available to
patients to facilitate denture hygiene.  Brushing is an ineffective method of denture disinfection.
Household bleach or vinegar are effective as are the commercial, effervescent products sold for denture
soaking.  A new denture cleaner contains silicone polymer that provides a protective coating for den-
tures as a final step in the cleaning process.  The coating helps to minimize the adhesion of accretions
to the denture throughout the day until the next cleaning. 

Dental professionals must have a current knowledge of denture cleansing strategies in order to
maximize the service offered to denture patients.
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Introduction

Complete dentures are the most common treat-
ment for total loss of teeth in a dental arch.
Although the prevalence of total tooth loss contin-
ues to decline among adults in the United States,
population shifts have resulted in a sustained —
even slightly increasing— demand for complete
dentures.1 Despite the fact that dentists are able
to offer their patients an impressive array of ser-
vices for preserving, restoring, and enhancing the
natural dentition, there continues to be a wide-
spread need for oral health professionals to pro-
vide excellent complete denture services.  An
essential component of complete denture service
is patient education about denture hygiene. 

Preservation of some or much of the dentition into
later adulthood has become increasingly common
in industrialized nations in the second half of the
Twentieth Century.2 Tooth loss in any adult popu-

lation is highly likely to increase as the population
ages, because the factors that lead to the loss of
teeth—dental caries, loss of periodontal support,
a history of dentoalveolar trauma, a history of
dental care—are additive over time.  For this rea-
son, rates of complete tooth loss are customarily
highest in the oldest age groups.  For example,
over 70% of edentulous persons in the United
States are over age 65.3 Yet the degree of
increasing tooth loss with advancing age is
declining.  In the United States, over two-thirds of
adults over age seventy-five were fully edentulous
in 1957, but by 1993, fewer than 40% of
Americans in New England over age 75 years
had lost all of their teeth.4

The Twentieth Century has also seen unprece-
dented shifts in the age distribution of the popula-
tions of industrialized nations.  In the United
States, approximately 3% of the population (about
3 million people) were over the age of 65 years in
1900.  One hundred years later, over 13% of the
population—more than 37 million Americans—
have already celebrated their 65th birthdays.5

This trend is most notable in the segment of the
population over age 85, which has increased by a
factor of more than 22 since the turn of the centu-
ry, to nearly 4 million individualstoday.  The dra-
matic growth of the proportion of the population
living into the seventh, eighth, and ninth decades
and beyond has coupled with the age-correlated
nature of tooth loss.  The result is a continued
growth in the number of older persons requiring
replacement dentitions, even as the proportion of
older people requiring dentures has declined.6

This trend has been predicted to continue into the
coming decade.1



Chronic diseases that preferentially affect the
elderly such as arthritis and diabetes are experi-
enced with greater frequency, greater severity,
and more often in conjunction with other disorders
with advancing age.  The same is true of tooth
loss.  Care of dentures and the mucosal tissues
of the edentulous mouth can be important for
overall health, especially in older persons.  In
addition, there may be greater social conse-
quences of mouth malodor due to unclean oral
prosthesis for someone whose dietary intake is
strongly linked to socialization, such as an older
person who attends a senior activities center for
meals. Unclean dentures causing or contributing
to mucosal disease and/or impairment in eating,
therefore, may have a more profound effect on a
frail elder than on a younger, healthier person.  

Simply stated, care and cleaning of dentures is
more than a strictly esthetic concern in the sizable
and growing majority of denture patients who are
of advanced age.  This article is intended to pro-
vide members of the dental team with a review,
comparison, and update of the strategies that are
commonly employed for keeping removable oral
prostheses clean.

Denture Debris
Every surface in the oral cavity, natural or synthet-
ic, becomes covered within about 30 minutes with
a 0.5-1.5 µ-thick precipitate of salivary glycopro-
tein and immunoglobulin that is termed “pelli-
cle.”7,8,9 The pellicle in turn provides a substrate to
which oral debris (such as mucin, food particles
and desquamated epithelial cells) and microor-
ganisms (bacteria and fungi) readily adhere.

Certain adherent bacteria and fungi convert mate-
rials such as sucrose and glucose in the oral envi-
ronment into a protective plaque covering under
which they can thrive and proliferate further.10

This process is favored when salivary flow is
impaired by disease or, more commonly, as a side
effect of medications.  In the absence of an ade-
quate amount of saliva, less antimicrobial action
will be available to counter the activity and prolif-
eration of microorganisms.11

Adherence of microorganisms and debris is also
favored by rough or otherwise irregular surface
topography.  Surface irregularities provide an
increase in surface area and an expansion in the
number of niches not readily cleansed by actions of
the tongue or other orofacial musculature.  This is a
particular concern in the case of oral appliances
fabricated out of methacrylate resin.  Despite an
outwardly smooth appearance, these appliances
have a pockmarked surface when viewed under
microscopic magnification.12 This is due to bubble
formation from unpolymerized monomer in the
course of denture processing.  Increased tendency
for undesirable deposits is similarly observed when
a chemically polymerized and rather porous chair
side reline material has been applied to a denture
surface.  This occurs to a greater degree with over-
the-counter, insoluble home reliner materials that
are even more porous and generally far less
smooth than processed and polished acrylic resin.

The fungal organisms that are most commonly
associated with denture plaque are of the genus
Candida.  These yeasts are present in the saliva
of a majority of denture wearers and display an
affinity for adherence to methacrylate resin.13

They are particularly effective at populating the
“craters” formed by an intersection of a monomer
bubble with the polished surface of the acrylic
resin from which they are difficult to eradicate.13
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Multiple innocuous and pathogenic bacterial vari-
eties have been identified in denture plaque,
including S. aureus, P. aeruginosa, E. coli, K.
pneumoniae, alpha strep., beta-strep., Group D
strep., and assorted gram (-) rods.14 Species of
fusobacteria, which excrete volatile sulfur com-
pounds associated with halitosis, have been iden-
tified as populous in denture plaque.15

The oral deposits and microorganisms that
adhere to a dental appliance bring about several
undesirable effects.  First, the adherent material
itself is unesthetic in appearance and unpleasant
in terms of tactile sensation, taste, and odor.
Because of the process of accommodation that
sensory receptors undergo, the person with an
unclean denture is likely unaware of the unpleas-
ant smell and taste of the prosthesis, but gustato-
ry experiments have confirmed impairment in
taste and smell perception of external stimuli
under circumstances of poor denture hygiene.16

Second, there are problems posed by the shear
magnitude of the microbial population supported
by unclean dentures.  Denture plaque serves as a
source of infectious oral material available for
aspiration, particularly in persons with limited sali-
vary flow.17 Metabolic by-products and exotoxins
in the deposits can be irritating to oral tissues.18

Denture plaque, like the more familiar deposits on
teeth, can also become calcified if not removed
thoroughly and regularly.  As with teeth, the sur-
face of the mineralized calculus provides an even
more hospitable surface for further plaque accre-
tion.  Calculus is also readily stained by tobacco,
tea, coffee, certain medications (particularly iron
supplements), and numerous other ingested
materials.10

Removal of Oral Debris
Two major approaches are generally recommend-
ed to patients for the removal of material from
dentures.  Dentures can be cleaned mechanically,
chemically, or through a combination of these.

The most familiar mechanical method for denture
cleaning is the use of a brush in the presence of
either hot or cold water.  There are brushes
specifically designed and sold for this purpose.
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Toothbrushes and nailbrushes are also effective in
removing gross material.  Patients should be cau-
tioned to always perform this sort of cleaning over
a towel or over a sink in which several inches of
water are standing, in order to minimize the possi-
bility of damaging a dropped denture.19 Patients
who are limited in the use of one arm or hand due
to stroke or amputation can benefit from nail-
brushes that adhere to a countertop with suction
cups.  Such products can be obtained from sup-
pliers for rehabilitation services.  These suppliers
also offer materials that will make the handle of a
denture brush larger and easier to grip, although
dental offices can usually achieve the same result
using self-cure acrylic.

A less common but incomparably more effective
mechanical approach to denture cleaning is 
through the use of a table-top ultrasonic cleaner.
Gwinnett and colleagues demonstrated in 
several different ways effective disinfection of
inoculated dentures through the use of ultrasonic 
treatment in a water bath, as well as in baths of
various antiseptic and detergent agents.20 In con-
trast, microbiologic assays and scanning electron
microscopic images demonstrate that use of a
denture brush with water is ineffective at remov-
ing an unacceptably large proportion of adherent
microorganisms.13,21 Small ultrasonic units are
available for under $100, but utilization is
extremely limited due to the lack of both profes-
sional and lay knowledge of this approach and the
daunting startup cost (compared to a few dollars
for a box of cleansing tablets).  Ultrasonic clean-
ing makes sense in an institutional environment
such as a nursing home or hospital. Patients’ den-
tures can be placed in cleaning solution and
sealed into plastic bags or secure cups prior to
ultrasonication.  This technique will ensure effec-
tive cleansing, preservation of owner identifica-
tion, and maintenance of infection control.

Chemical methods for cleaning dentures include
soaking in a household solution, soaking in a
commercial solution, exposure to oxygen through
air-drying, and microwave radiation.  The most
common household solution is bleach (sodium
hypochlorite), diluted 1:10 in tap water.  This con-
centration is adequate for killing adherent organ-
isms but will be ineffective against calculus build-
up and stain.14 Addition of a teaspoon of calcium-
chelating dishwasher detergent (“Calgon”®) to a
cup of the diluted bleach solution has been advo-
cated as a means for controlling calculus and the

stains associated with it.22 A disadvantage of
bleach is that metallic elements of removable par-
tial dentures acquire a tenacious black stain after
soaking in the bleach solution for more than 10
minutes daily.10

The use of vinegar (acetic acid solution) was eval-
uated by Basson and others who found it effective
at killing adherent microorganisms although less
effective than bleach solution.23 One advantage
of vinegar over bleach is that inadequate rinsing
after soaking in vinegar does not result in mucos-
al damage (photo).

Neither solution has a pleasant odor.  As a result,
some patients choose to soak their prostheses in
certain mouthwash products due to their more desir-
able odor, flavor, and the antibacterial claims of their
manufacturers.  The efficacy of the active ingredi-
ents of mouthwashes against prosthesis plaque
organisms has not been reported, and the property
of acrylic resin to resist absorbing taste prevents the
flavor of the mouthwash from being acquired.
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Soaking dentures in nystatin antifungal suspen-
sion has been empirically suggested as a useful
adjunct in the management of denture stomatitis.
Banting and colleagues found that a 10% dilution
of 1:100,000 suspension of nystatin was no more
effective than distilled water in reducing organ-
isms on the denture surface, establishing that
there is no basis for this rather expensive
approach to denture cleaning.24

The dominant approach to denture cleansing in
the United States is through the use of an effer-
vescent commercial denture cleansing product
dissolved in water.  Industry estimates are that
close to 80% of persons with a denture use one
of these products at least weekly.  Specific ingre-
dients and their proportions vary, but the domi-
nant commercial formulations include compounds
for oxidizing (usually an alkaline perborate), effer-
vescing (perborate and/or carbonate), and chelat-
ing (EDTA).10 Detergent, color, and fragrance
agents are present as well.  The formulations are
effective at essentially sterilizing a prosthesis
when used overnight; they achieve a 99% kill rate
of most organisms in the recommended 10- to 20-
minute soaking time.  McCabe and colleagues
reported that the effects of alkaline peroxide solu-
tions were enhanced by using water at a tempera-
ture of 50° Celsius.25

The alkaline peroxide solutions may not be com-
patible with certain permanent or temporary
resilient lining materials, however, and patients
should be cautioned to minimize the duration they 
soak soft-line dentures.26 Proteolytic enzyme-con-
taining cleansing agents designed to break down
protective mucin deposits on dentures27 have
received some study outside the United States.
However, Nakamoto28 and colleagues concluded
that their efficacy against Candida was inferior to
the action of alkaline peroxide compounds.

A component of commercial denture cleanser that
has just recently been introduced to the United
States is a silicone polymer to which oral bacteria
are unable to adhere.  The new component floats
on the surface of the denture bath, and when the
denture is removed from the solution, a thin layer
(constituting 0.1-0.8 mg) of the material coats all
surfaces of the prosthesis.  The material will not
rinse or rub off but is slowly lost over the day.  All
human and animal trials have demonstrated that

the material is inert and the volume ingested is
two orders of magnitude beneath the established
maximum daily dosage.29 The addition of silicone
polymer to a denture cleanser product signals a
welcome new approach to denture care; the idea
that “prevention of oral disease” does not stop
when the natural dentition is lost.

Webb and colleagues investigated the use of
microwave radiation to disinfect denture acrylic
resin.30 They found the method to be effective at
significantly reducing the number of cultivable
organisms on the dentures, but non-viable organ-
isms and their by-products still present after expo-
sure to the radiation will still able to elicit an
unwanted host response.  For this reason, the
use of a microwave should be preceded by some
method of debridement such as ultrasonication or
thorough brushing.

Most chemical means of disinfection is accom-
plished through exposure of the organisms to oxy-
gen tension levels greater than oxygen tension
levels in the mouth.  This can also be accom-
plished by allowing a denture to air dry overnight,
thereby, effectively killing yeasts and many bacte-
rial species as well.31 Air-drying does not have
widespread acceptance as a denture cleaning
technique for two reasons.  First, merely drying an
unclean denture will make the adherent material
stick ever more tightly even as it fails to remove
microbial surface antigens and exotoxins.
Therefore, air drying, like microwave radiation,
must be preceded by mechanical debridement of
the denture surface.  Second, dentists have his-
torically been told that air drying an acrylic den-
ture will distort its contours.  This is a widespread
but inaccurate belief.  It has a limited basis in fact
derived from old studies on very early, and now
antiquated, acrylic formulations.

Summary
Unclean dentures represent both an esthetic and
a health concern for the person using them.
Dental staff need to have a working knowledge of
the range of techniques and materials that are
available for cleaning dentures and keeping them
in a hygienic state so that they are able to instruct
patients appropriately. Brushing alone, with or
without a dentifrice, is an inadequate approach for
controlling denture plaque.  Less than one hour
soaking in a dilute bleach solution or one of the
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commercial effervescent products are both effec-
tive means for cleaning dentures.  Ultrasonication
is effective but not broadly used.  Microwave treat-
ment and air drying effectively kill organisms but
may not eradicate antigenic irritants.  Interference

with bacterial adherence through daily application
of a silicone polymer to the surface of the denture
is a promising recent development in denture
cleansing technology.
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