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Abstract
Aim: The aim of this study is to describe and compare different
ultra-sonication protocols used for microbial and candidal sampling, and then test their diagnostic accuracy when correlating
microbial loads with a visual plaque score.
Methodology: Dentures of consenting subjects were stained
and baseline plaque-scores recorded for the fitting and polished
surfaces separately. Upper and lower Dentures were sonicated separately in 200 ml distilled-sterile water using one of the
following methods (n=10 each): G1: a continuous 30-minutes
sonication (Cnt 15 min) cycle, G2: 6 intermittent cycles, (Int 5
min)cycles.G3: a (Cnt 10 min) cycle then 4 (Int 5 min) cycles,
G4: a continuous (Cnt 15 min) cycle then 3 (Int 5 min) cycles.
G5: a continuous (Cnt 10 min) cycle, then a soaking step (Sk 10
min) then 2 (Int 5 min) cycles. Microbial samples were collected
regularly - every 5 minutes- and cultured on two media (Candida
selective and non-selective media).
Results: G1: The microbial load on non-selective agar began
to rise till the third sampling point, then gradually declined with
continuous ultrasonications (p>0.05).
G2: The microbial load was significantly high in the first then
second (Int 5 min) cycles (56.00 ± SE 21.21 @ 5 min, 22.40 ±
SE 7.43 @ Int 10 min) (p<0.05). Then it gradually declined in
intermittent cycles (p>0.05).
G3: The first cycle produced highest numbers (67.40 ± SE 29.02
@ Cnt 10 min) (p<0.05) then gradually decreased in intermittent
cycles (p>0.05) till zero.
G4: The microbial load was high at the first 15minute cycle
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(90.20 ± SE 26.72 @ Cnt 15 min) (p<0.05), then sharply decreased in intermittent cycles (p>0.05) till zero.
G5: Was similar to G3 till minute 20. The soaking step was contaminated microbiologically, although no ultrasonication was
applied (23.8 ± SE 17.03 @ Sk 10 min). Only the continuous
10-minutes ultrasonication protocols (in Gs 1, 2 and 5) had their
microbial and candidal counts, on both media, correlate significantly with baseline plaque-scores of the denture as a whole and
with each surface separately (Wilcoxon’s Signed Ranks Test,
p<0.05).
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Introduction
Caring for dentures, after their delivery, poses a challenge for the
dentists, the denture wearers and their caregivers. Removing, or
at least controlling, plaque accumulations is a main recommendation. They must not leave it to accumulate by poor denture hygiene and may not wear the dentures at night [1, 2].The denture
itself should be designed with a surface-quality that is not rough,
favorably not relined, ill-fitted, or made of cold cured acrylic [3].
The risk comes from the potential of the denture-plaque becoming pathogenic. Candida, Streptococcus, Lactobacillus, Bacteroides and Actinomyces reside in the maturing (long standing)
plaque and becomes organized in a complex biofilm structure
[4]. This may cause denture stomatitis, oral candidosis, gastrointestinal and pneumopulmonary candidosis [5,6]. Denture
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hygiene procedures and disinfectant materials reduce this potential [7]. Ultrasonication, to a lesser degree, is recommended
for denture care [8]. Ultrasonication is a wave of mechanical
energy that locally vibrates with no net transport of particles. It
is applied by electric devices, which contain a tub. Liquid is used
to conduct the energy to any object soaked in it. This energy
results in sequential compression, and rarefaction on the surface
of the object leading to an action of Cavitation; a combination
of pressure, temperature and shear. Solid materials are not affected but loosely attached plaque, stains, and calculus shed off
the solid surfaces, to which they adhere. The frequency of the
waves, determine their application and depth of effect [9,10].
Ultrasonic tips can also be used to apply this energy [11]. SEM
demonstrated the reductions of surface contaminants as calculus
and stains along with the plaque-biofilm while causing the least
abrasions in comparison with other hand held instruments [11].
The combination of disinfectants with ultrasonication had better results on denture biofilm than disinfectants alone [12-14].
Microbes that shed into the surrounding fluid can be sampled.
This is easier and less subjective than surface swabs or denture
material retrieval, sectioning, and then culturing [15]. Studies,
which focused on the denture stomatitis cases, found that sampling from sonication fluids is accurate, sensitive, and increases
the possibility of diagnosing patients with candida-associated
lesions [16].

Rational of Study Design
Research that studied denture plaque reported multiple ultrasonication protocols. There seems to be no consensus on the method of application, period, cycling for intermittent or continuous
periods, nor its use with a soaking cycle. Protocols had not included correlations of the sampled microbial loads, with visible
denture-surface plaque-scores. Furthermore, to our knowledge,
there has not been a report comparing multiple ultrasonication
protocols amongst each other. Many papers had proposed visual
or digital scoring systems for plaque quantification. These reports calculated variances, time requirement, inter-examiner repeatability and reliability. However, none had attempted to correlate their scoring system with the actual numbers of microbial
loads on the denture, and more importantly, the specific candidal
load, which holds the pathogenic potential of denture plaque
[17,18]. Some didn’t use disclosing agents to stain plaque [19]
and some confined their scoring systems to the maxillary denture alone, or more specifically, the fitting surface of the upper
denture [20,21]. The aim of this study is to describe and compare different ultra-sonication protocols used for microbial and
candidal sampling, and then test their diagnostic accuracy when
correlating microbial loads with a visual plaque score.

Materials and Methods
Study location and approvals
The grant (No. 177/2007) and ethical approvals was provided
J Dent Sci Res Ther 2017: 37-45.

in Jordan University of Science and Technology. The study was
independently reviewed and approved by the Research Committee, (Deanship of research) and the Institutional Research
Board (IRB), (Faculty of Medicine). Microbiological processing of collected samples was performed in the Microbiology lab,
Health Center, Jordan University of Science and Technology.

Participants’ allocation
Patients, who attended the Prosthodontic clinic at the Dental
teaching health center, were assessed for eligibility. They were
included if dentures were worn for at least three months, and
the patient had not participated in any other study in the last
6 months. Informed consents were obtained. Thirty consenting
subjects wearing upper or/and lower dentures participated in the
study (average age 64 ± 7.4 years, 20 males, 10 females) sample
numbers were selected similar to another study [22].

Denture plaque score
A 0.2% red fuchsine was used to stain dentures [23] (Dental disclosing solution, Butler). The stain was sprayed on the denture
surface until it flooded and then left for two minutes. Each surface was stained separately, then washed with a gentle flow of 20
ml distilled sterile water by a syringe. Red stain was chosen as it
produces the best contrast with the dentures pink color and was
used in multiple studies. It increases the visual acuity and proved
to give the lowest inter-examiner variance [24]. The spray method was chosen as the researcher found that painting the stain on
the surface using a swab or cotton roll disrupted the biofilm layer, thus would affect plaque scores. Two minutes were suitable
to allow the stain to diffuse in deeper plaque layers, thus it would
be retained in the later washing step. Washing the stain with tab
water exerted extra pressure from the strong stream of running
water. This, once more, was affecting the plaque score. So it was
substituted using the gentle flow of a sufficient amount of sterile
water applied by a syringe. Plaque accumulation was scored separately for each of the denture’s fitting or polished surfaces by a
calibrated examiner. Each surface was divided as regions: right
(dental/crest area), anterior (dental/crest area), left (dental/crest
area) and palatal regions (in upper denture only). Plaque scores
were determined by the following criteria.
0: no visible plaque,
1: plaque visible only as scattered dots,
2: moderate accumulationof visible plaque on less than half the
denture surface,
3: more than half the surface has accumulation of plaque, and
4: generalized accumulation of plaque over the entire surface
even if some scattered clear spots were present.
The total number of scores was 6 for the lower dentures, and 8
for the upper dentures. The general plaque score for each denture was presented as an average score per each surface, then
per denture. This score system is more convenient because it

.02.

Citation: Abu-Naba’a LAA (2017) Comparison of Various Ultra-Sonication Periods’ Protocols on Denture Ultra-Sonication-A Microbiological Study. J Dent Sci
Res Ther 2017: 37-45.

has distinct visual cut-off points. These are practical, clinically relevant, easily interpreted, and universal to many study designs. The scoring system is a modification of a previous protocol, which uses different interpretations for the same number of
scores [24]. The score also divides the denture regions, which
have comparable topographic features. It is easier than the strenuous 6-10 regions score systems [25], and is less technique demanding than the digital scores of computerized systems which
also proved to be complicated and time consuming [26], Furthermore, Researchers and caregivers can apply it conveniently.
Simpler scoring systems, using a three score value to represent
whole denture, would pose a problem because different regions
have various topographical features which contributes differently to the bacterial loads [27].

Ultrasonication procedure
Each of the separated dentures was put in a glass beaker (200ml
distilled-sterile water) in the ultrasonication tub [18] (35 kHz,
BANDELIN electronic GmbHand Co. KG, Germany) that contained ice-cooled water, to eliminate over heating around the two
beakers. Timers automatically controlled the ultrasonication periods and both dentures originating from a single patient were
subject to the same test protocols. The total cycles’periods were
designed based on convenience, as it is expected that care-givers
or researchers would prefer short periods, that are less than 30
minutes.
Ultrasonication protocols (n=10 samples each):
G1: Beakers were ultrasonicated separately and continuously
until the end of 30 minutes. Samples (0.1 ml) were taken when
the ultrasonication device was interrupted every 5 minutes. The
fluid was not changed and kept during the 6 sampling points.
G2: Beakers were ultrasonicated in 6 sequential 5 minute cycles
till the total of 30 minutes. Microbiology samples were collected
from each fluid after the interruption of the cycle and after sampling the fluid was discarded. Six samples were collected.

Blinding
Five subjects (10 upper and lower dentures) were recruited in
each protocol sequentially and were blinded to the test protocols. The microbiological analyzer was blinded from the study
protocols and sample numbers were used as identifiers. Sample
numbers and protocol assignments were matched at the final analytical phase by the main researcher (LA).

Microbiological testing
Samples were a collection of 0.1ml of the fluid in beakers. It was
and placed in 0.9ml Phosphate Buffered Saline (PBS, 1%)in eppendorf tubes then diluted (10-3). 100 µl were taken and cultured,
using a sterile L-shaped glass rod, on selective and non-selective media, that was prepared as instructed. Sabouraud Dextrose
Agar [28] (S.D.A, GCC diagnostics, Gainland Chemical co, pH
5.6) is selective for fungi species, as Candida, and Nutrient Agar
(N.A, GCC diagnostics, pH 7.2) is an enrichment non-selective
media which produces total viable microbial counts. Plates were
incubated at 37 degrees for the recommended times (96,48 h
respectively), under aerobic conditions in an ordinary incubator (J.P.Selecta, S.A.SPAIN). The Colony-Forming Units per
milliliter (CFU/ml) were calculated. Any number over 300 was
considered as uncountable and then a representative CFU of 300
was used for the calculations. The microbiological analyzer was
blinded to the study protocols and sample numbers were used as
identifiers.

Statistics
Primary outcomes were the differences of the mean CFUs of
samples, counted over selective and non-selective media for
each protocol. Means were compared using ANOVA, and Post
Hoc Tukey’s HSD. Non-parametric Wilcoxon’s signed ranks test
was used to correlate the mean CFU of total microbial counts
and candidal counts with the average plaque scores at baseline.
All statistical tests were two sided and the threshold of significance used was 0.05. All tests were done using the SPSS v 17
software.

G3: Beakers were ultrasonicated continuously for the first 10
minutes, then changed in the subsequent cycles. Five samples
were collected.

Results

G4: Beakers were ultrasonicated continuously for the first 15
minutes, then changed in the subsequent cycles. Four samples
were collected.

CFU (Colony Forming Units) grown on the non-selective media
(Nutrient agar) began at (47.90 ± SE 23.65 @ 5min). Subse�quent numbers raised steadily, reaching 15 minutes (126.80 ± SE
50.56 @ Cnt 30 min). Then the numbers gradually declined till
the last sample collected at 30 minutes (25.80 ± SE 9.93 @ Cnt
30 min) (Figure 1). Reasons for this reduction of free-floating
micro-organisms were anticipated. It was unclear if still, there
were more microbial loads shed into the solution in the declining
phase after 15 minutes. This led to protocol 2 where the water
was changed every 5 minutes.

G5: Beakers were ultrasonicated for the first 10 minutes. The
pair of dentures were joined and soaking period of 10 minutes
was done. Then dentures were re-separated into new beakers for
2 new intermittent cycles of 5-minutes. A microbial sample was
collected from each ultrasonication and soaking fluid before discarding it. Four samples were collected.

J Dent Sci Res Ther 2017: 37-45.

Protocol one
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Figure 1: Mean viable microbial CFU counts on Nutrient agar for protocol no.1.

Protocol two
CFUs on non-selective media began at (56.00 ± SE 21.21 @
5 min) (ANOVA, p<0.05). The number was less than one half
in the second 5 minutes cycle (ANOVA, p<0.05). Numbers declined gradually in each subsequent cycle. (22.40 ± SE 7.43 @

Int 10 min, 8.50 ± SE 2.99 @ Int 15 min, 0.90 ± SE 0.60 @ Int
30 min) in the intermittent cycles (Figure 2). This revealed that
the shedding of microbials into the solution was still ongoing till
the 30 minute cycle and the first two cycles had produced the
highest numbers.

Figure 2: Mean viable microbial CFU counts on Nutrient agar for protocol no.2.

Protocol three
Continuous 10 minutes ultrasonication produced the CFU
meansin non-selective media (67.40 ± SE 29.02 @ Cnt 10 min)
(ANOVA, p<0.05). The number was around one third in the secJ Dent Sci Res Ther 2017: 37-45.

ond cycle (ANOVA, p<0.05). Numbers gradually declined in the
subsequent intermittent cycles till reaching a zero (23.00 ± SE
14.58 @ Int 15 min, 2.80 ± SE 1.29 @ Int 20 min, 0.00 ± SE 0.00
@ Int 30 min) (Figure 3).
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Figure 3: Mean viable microbial CFU counts on Nutrient agar for protocol no.3.

Protocol four
Mean CFU in non-selective media began at 90.20 ± SE 26.72
@ Cnt 30 min (ANOVA, p<0.05). The number was around one

sixth in the second 5 minutes cycle (16.40 ± SE 7.89 @ Int
20min) (ANOVA, p<0.05). From then, a sudden decrease in the
number of CFU declined reaching zero (0.00 ± SE 0.00 @ Int 30
min) at the last cycle (Figure 4).

Figure 4: Mean viable microbial CFU counts on Nutrient agar for protocol no.4.

Protocol five
The fifth protocol was to study the effect of a soaking step in between ultrasonication cycles. Mean CFU in non-selective media
began at 127.80 ± SE 34.62 @ Cnt 10 min) (ANOVA, p<0.05).
The soaking step between first and second ultrasonications, was
contaminated microbiologically, although no ultrasonication was
J Dent Sci Res Ther 2017: 37-45.

applied (23.8 ± SE 17.03 @ Sk 10 min). After the soaking period, a 5 minutes ultrasonication cycle was made. Soaking didn’t
alter the amount of microbial counts which were shed at the
next ultrasonication cycles as less than half of the CFU and then
around another half were shed in these two cycles (52.90 ± SE
13.79 @ Int 15 min, 32.80 ± SE 13.40 @ Int 20 min) (Figure 5).
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Figure 5: Mean viable microbial CFU counts on Nutrient agar for protocol no.5.

Comparisons of similar sampling points in the dif- ent agar correlated with the average baseline plaque scores of
the denture and with separate fitting/polished surfaces’ plaque
ferent protocols
The continuous 5 minutes cycles in protocols 1 and 2: G1
and 2 had samples collected after a continuous cycle for 5 minutes (cont @ 5 min). There was no difference in the mean CFUs
between 1 and 2 (ANOVA, p>0.05). CFU numbers on Nutri-

scores (p<0.05). However it didn’t correlate with candidal CFUs
on Sabouraud dextrose agar (p>0.05) (Wilcoxon’s signedranks
test). The first intermittent sonication for 5 minutes shed a significantly higher number of microbes than any other intermittent
cycle (ANOVA, p<0.05). (Figure 6).

Figure 6: Mean viable microbial CFU counts on both Nutrient agar and Sabouraud agar for Protocol 1 and 3 compared.

The continuous 10 minutes cycles in protocols 1, 3 and 5:
Groups 1, 3 and 5 had a sample collected after cont @ 10 min.
While protocol 2 had the water changed between the two subsequent 5-minutes cycles, thus excluded from the following analysis. Comparing continuous with intermittent cycles, the mean
CFUs for G2 was not different than G1 and 3 but lower than G5
(Tukey’s HSD, p<0.05). Comparing cumulative cycles amongst
each other, there was a trend, but not significant, of higher mean
J Dent Sci Res Ther 2017: 37-45.

CFU of G5 in comparison with G1 and G2 on Nutrient agar.
While G5 had significantly higher CFU counts on Sabouraud
agar than 1 and 3 (Tukey’s HSD, p<0.05).
For G1 and 3 and 5 (cont @ 10 min, n=30), the mean CFU
counts on both agar media correlated significantly with average plaque scores on dentures. They also correlated with separate plaque scores on fitting and polished surfaces (Wilcoxon’s
Signed Ranks Test, p<0.05) (Tables 1 and 2).
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Z

CFU on Nutrient agar vs
ddplqavf

CFU on Nutrient
agar vs ddplqavp

CFU on
Nutrient
agar vs
ddplqav

-5.135

-5.169

-5.169

Significance
*.000
*.000
*.000
(2-tailed)
Table 1: Wilcoxon’s Signed Ranks Test for protocols 1, 3 and 5.
Results displayed for the total microbial CFU counts correlated
with the dentures plaque average on the fitting surface (ddplqavf),
then the polished surface (ddplqavp), and then the average total
score of the whole denture (ddplqav).

CFU on NuCFU on Nutrient
trient agar vs
agar vs ddplqavp
ddplqavf
Z

-3.046

-3.198

CFU on
Nutrient
agar vs
ddplqav
-3.085

Significance
*.002
*.001
*.002
(2-tailed)
Table 2: Wilcoxon’s Signed Ranks Test for protocols 1,3 and 5.
Results for the candidal CFU counts correlated with the dentures
plaque average on the fitting surface (ddplqavf), then the polished
surface (ddplqavp), then the average total score of the whole denture
(ddplqav).

The continuous 15 minutes cycles in protocols 1 and 4: G1
and 4 had samples collected after cont @ 15 min. While G2,
3 and 5 had the water changed in the last 5 minutes cycle. No
significant difference was present between mean CFU of G1 and
4 (ANOVA, p>0.05). And no significant difference was present
between G2, 3 and 3, 5 on all media except for between G2, 5
in Nutrient agar (Tukey’s HSD, p<0.05). Comparing continuous
with intermittent cycles, the difference in mean CFU were significantly higher in continuous cycles than intermittent cycles
on Nutrient agar CFUs (ANOVA p<0.05) but not on Sabouraud
agar (ANOVA p>0.05). CFU means on Nutrient agar correlated
with the average baseline plaque scores of the denture or with
separate fitting/polished surfaces’ plaque scores (p<0.05). However, it didn’t correlate with candidal CFUs on Sabouraud dextrose agar (p>0.05) (Wilcoxon’s Signed Ranks Test).
The continuous 20 minutes cycles in protocol 1 only: G1 had
samples collected after cont @ 20 min. While G2, 3, 4 and 5
had the water changed in the last 5 minutes cycle. Comparing
continuous with intermittent cycles , mean CFU at 20 minutes
had higher means than mean CFU separated 5 minutes cycles
in nutrient and Sabouraud agar (ANOVA, p<0,05). Comparing
intermittent cycles, G1 had higher CFU counts than G2 and 3 on
Nutrient agar only (Tukey’s HSD, p<0.05) but not higher than
G5. CFU means on Nutrient agar correlated with the average
baseline plaque scores of the denture or with separate fitting/polished surfaces’ plaque scores (p<0.05). However it didn’t correlate with candidal CFUs on Sabouraud dextrose agar (p>0.05)
(Wilcoxon’s Signed Ranks Test).
J Dent Sci Res Ther 2017: 37-45.

The continuous 25 minutes cycles in protocol 1 only: G1 had
samples collected after cont @ 25 min. While G2, 3 and 4 had
the water changed in the last 5 minutes cycle. There was no
cycle at 25 minutes for G5. Comparing continuous with intermittent cycles, 25 minutes had higher cumulative CFU counts
(ANOVA, p<0,05) than separated 5 minutes cycles in Nutrient
agar. It was not significant in Sabouraud agar CFU’s (Tukey’s
HSD, p<0.05). CFU means on Nutrient agar correlated with the
average baseline plaque scores of the denture or with separate
fitting/polished surfaces’ plaque scores (p<0.05). However, it
didn’t correlate with candidal CFUs on Sabouraud dextrose agar
(p>0.05) (Wilcoxon’s Signed Ranks Test).
The continuous 30 minutes cycles in protocols 1 only: G1 had
samples collected after cont @ 30 min. G2, 3 and 4 had the water
changed in the last 5 minutes cycle. There was no cycle at 30
minutes for G5. Cumulative 30 minutes (protocol 1) had mean
CFU reduced in both media so it was no longer significantly
higher than other protocols (Tukey’s HSD, p>0.05). CFU means
on both Nutrient agar and Sabouraud dextrose agar didn’t correlate with the average baseline plaque scores of the denture nor
with separate fitting/polished surfaces’ plaque scores. (Wilcoxon’s Signed Ranks Test, p>0.05).
Comparisons between G3 and 5: The difference between these
two protocols is having an intermediate soaking cycle between
time point 10 and 15 minutes ultrasonications.There were significant differences between Sabouraud agar counts at 10 minutes,
and Nutrient agar counts at minute 20. The soaking itself had not
produced different effect on subsequent 15 minute cycle counts,
on either media.

Discussions
Ultrasonic denture cleansing is not a common denture hygiene
technique, due to insufficient professional and patient information. Ultrasonication alone would meet the criteria for an ideal
denture cleanser set by the American College of Prosthodontists.
It has an anti-biofilm activity reducing bacteria and fungi below
the clinically relevant levels. Furthermore, its nontoxic, compatible with denture materials and would not modify (roughen)
or degrade the denture material. It is also short acting (≤ eight
hours), easy to be used, acceptable, with no after-taste, and finally, cost effective. A previous study found that the impact of
ultrasonic cleaning on biofilm mass and composition is similar
to cleaning dentures by brushing, and without the risk of brush
abrasions (18). Institutional environments that provides care for
physically or cognitively impaired persons would benefit from
incorporation of this method into their care programs for this
dependent group [29,30].
Multiple ultrasonication mechanisms congregate to reduce the
microbial loads on dentures. Continuous ultrasonication of
liquid baths has an immediate consequence of a temperature
increase. This is accompanied by an increase in biochemical
reaction rates, and then -if high enough- enzymes denature, en-
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zymatic activity decreases and ultimately ceases, leading to irreversible changes in both, the cell structure and function,leading
to cell membrane rupture [31]. This may explain the reduction
of free floating viable microbes in solution. Surface temperature
rises around the denture-liquid interface could not be controlled
or measured at micro-scale. For other biofilm structures, pellicle
proteins dissociate from the membranes, and result in the dispersion of adherent micro-organisms into solution [32,33]. This
is called the non-thermal mechanisms of ultrasonication [31].
The effect of such disruption is what is expected to cause microbial shedding and increasing numbers of microbes in the fluid.
These cumulative effects lead it to be a suitable mechanism for
total microbial sampling to study the load of biofilm on denture
surfaces.
Sampling candidal counts and reducing their loads from denturesis more critical. These micro-organisms behave differently in
the biofilm structure. They extend their presence from the surface of the denture by penetrating the whole thickness of denture base by thigmotropic hyphae [34,35]. These hyphae have
the ability to re-infect the denture plaque and tissue, even after
full antifungal treatments or denture cleansing or disinfecting
the surface. This is because disinfectants did not penetrate into
these deep layers and the viable candidal species were sampled
in ultrasonication fluids after soaking in disinfectant solutions
[36]. Ultrasonication energy penetrates into micro-rough areas
and work at sub-surface levels. Such effect was noticed with extended periods of sonication where a continuous shedding of viable candidal microbes was noticed even when sample solutions
were changed every 5-minutes and visible plaque is no longer
seen on dentures, so the source would most likely been from inside the denture. A 30 minute intermittent cycle reached a point
where no further candidal counts were detected in the fluid.
For cases with denture stomatitis, yeast quantification of mixed
Candida spp., and non-albicans Candida using ultrasonication
sampling produced better results. This was not possible when
using conventional methods, such as swab or oral rinse sampling
procedures [16]. The aim of this comparative study was fulfilled.
An Ultrasonication protocol was found, that met the need to be
able to extend the diagnostic value of visible plaque scores and
be reflected in the sampling counts of viable microbal and candidal numbers. A 10 minutes cumulative ultrasonication cycle
of single denture in 200 ml water bath produced the best correlations of microbial and candidal counts, with plaque scores on
the fitting and polished surfaces separately, and on the average
plaque score for the whole denture. Cumulative 15 and 20 minutes had higher numbers of CFU counts. Together with the 5
minutes cycle, they correlated with the average plaque scores.
However, their ability to correlate candidal counts to the clinical
scores was not possible. Continuous cycles of 15 to 20 minutes
followed by intermittent cycles up to 30 minutes were sufficient
to reach a point where no more viable microbial and candidal
counts could be detected in the ultrasonication fluid. It promotes
it as an adjunct disinfection protocol for long standing denture
plaque-biofilm.
J Dent Sci Res Ther 2017: 37-45.

Further research is needed to combine different disinfectant
fluids with the ultrasonication energy, test the results for larger
sample numbers, and survey denture wearers and caregivers for
their satisfaction using such method.
These results relate to researchers and caregivers in many applicable ways.
1. For research sampling procedures, the 10 minutes cycle is
recommended as it has the potential to diagnose the pathogenic risk of denture plaque.
2. Ultrasonication energy, on its own produced, a reduction in
microbial and candidal loads of the surrounding media, and
would be expected to extend that effect to any biofilm residing in micro-porosities of the dentures’ material. SEM images of hyphenated cultures are further needed.
3. Ultrasonication cycles are convenient to be used by patients
them-selves and/or their care givers as they require minimal
experience and can be applied in various settings.
4. Dentures of different subjects are not to be mixed in ultrasonication baths as it would pose a risk of cross contamination.
To make it practical, different glass jars or beakers, labeled for the same subject, may be used for frequent denture
cleansing in large numbers in elderly residencies.
5. To avoid heat damage to the denture, the ultrasonication produced heat should be disseminated using ice in the sonication
bath.
6. Soaking dentures in water contaminated it. Therefore, the
soaking fluid should not be used repeatedly and should be
discarded after each use.
7. The cleansing effect of the ultrasonication baths extended beyond the point where visible plaque disappeared (around 15
minutes), thus for deep cleansing purposes, a 30 minute cycle is recommended. Changing water intermittently between
short cycles have produced zero cultures at 30 minutes.
8. Dentists, caring for the edentulous patients, could extend the
benefit of their annual recalls by applying a pre-treatment
sonication cycle (upto 30 minutes). This would reduce the
risk of clinical cross-contamination as well as being an extra
deep-cleansing service for the dentures that have long-standing plaque accumulations.
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