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Abstract

Introduction: reducing surface contamination in dental clinics with disinfectants is key to infec-
tion control. Objective: to evaluate bacterial growth on the dental spitoon/cuspidor, three-way 
syringe tip and saliva ejector converter of the dental chair in paediatric dental clinics after three 
working days. Material and methods: Microorganisms were isolated and Colony Forming Unit 
(CFU) were quantified from the surfaces evaluated during the 1st, 2nd and 3rd day of the working 
day. The disinfectants tested were Quaternary Ammonium Compounds (QACs) 5th generation 3% 
(FD 300® and Septalkan®) and 3rd generation (Bactogem EQ-110®); sodium hypochlorite 0.05% 
(NaClO) and chlorine dioxide (ClO2, TwinOxide®). Results: the microorganisms isolated prior to 
the use of disinfectants were: Pseudomonas aeruginosa, Staphylococcus aureus, Escherichia fae-
calis, E. coli and Klebsiella-Enterobacter-Serratia-Citrobacter complex, KESC. Following the use of  
the disinfectants, P. aeruginosa and E. coli were completely eliminated; a significant reduction  
of E. faecalis and KESC was also obtained (p <0.05), and S. aureus showed no bacterial reduction. 
FD 300® obtained the highest reduction >5 Log10 on all three surfaces, followed by Septalkan® 
with a reduction between 3 and 4 Log10. NaClO 0.5% and TwinOxide® (ClO2) obtained a reduction 
of more than 3 Log10, Bactogem EQ-110® obtained smaller reductions between 2 and 3 Log10. 
Conclusions: The 5th generation 3% QACs FD 300® showed the highest CFU reduction on the 
three-way syringe tip and saliva ejector converter, and a total reduction on the cuspidor, followed 
by Septalkan®; NaClO and ClO2 obtained a similar CFU reduction; the 3rd generation QACs showed 
the lowest disinfectant efficacy.

Keywords: disinfectant solutions, surfaces, dental chair, infection control.

INTRODUCTION

Since the SARS-CoV-2 pandemic, there has been an increased awareness of the relationship 
of contaminated surfaces to the transmission of pathogens associated with dental care, which 
has highlighted the need for effective methods for cleaning and disinfection of inert surfaces1. 
Dental procedures involve contact of dental equipment or instruments with the patient’s ster-
ile tissue or mucous membranes2, with these procedures being a major risk in the pathway 
of entry of pathogenic microbes; failure to adequately disinfect or sterilise surfaces of dental 
devices and equipment can lead to the transmission of infections3.

In odontology, infection control is a relevant issue to prevent the spread of diseases, so 
surface disinfection is a method to reduce the risk of contact with viruses and interrupt their 
spread4; therefore, it is necessary to have the knowledge of when the disinfection or steril-
isation process should be performed; although both eliminate pathogens, only sterilisation 
eliminates endospores5. Disinfection and sterilisation of attachments and devices in dentistry 
for patient care is divided into three levels, depending on the intended use of each object: 
critical (contact with sterile tissue or bone: sterilisation), semi-critical (contact with mucosal 
membranes or non-intact skin: medium-level sterilisation or disinfection) and non-critical 
(contact with intact skin: medium or low-level disinfection)6, 7.
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Microorganisms contaminating the environmental surroundings of dental clinics represent 
an important source of transmission of infections associated with dental procedures. It has 
been reported that transmission of infections in a clinical environment is caused by endoge-
nous microbiota residues or pathogenic bacteria from the patient8. When these endogenous 
microbiota encounter inert surfaces of dental attachments and equipment that are not ade-
quately disinfected, they become contaminated by viruses and bacteria9. In dental practices, 
infections can be acquired through microorganisms from aerosols, water lines, blood, saliva 
and respiratory secretions by microorganisms from the environment, oral cavity or respiratory 
tract, so cleaning of surfaces in dental practices should be performed before and after each 
patient care10, 11.

There are desirable characteristics for a disinfectant solution: it should kill a wide variety 
of pathogenic microorganisms without causing the emergence of resistant forms; its action 
should be effective and efficient, even in the presence of organic matter. Furthermore, ex-
posure to the disinfectant must not harm humans or the environment, be affordable, have a 
pleasant odour and a long shelf life6. The most commonly used disinfectant formulations today 
are quaternary ammonium compounds, which have amphoteric surfactant properties and 
possess positively charged polyatomic ion compounds12. Among the most popular disinfection 
chemicals are hydrogen peroxide, sodium hypochlorite, quaternary ammonium compounds 
and glutaraldehyde7, although the latter gives off highly toxic vapours when used at 2%13.

In a dental clinic there are surfaces that are more susceptible to continuous contamina-
tion, because they are more exposed to microorganisms or involve more contact of dental staff 
(dental light switch, X-rays, three-way syringe tip, saliva ejector), allowing for heterogeneous 
microbial populations, with some opportunistic pathogens for humans; when these surfaces 
are touched by the hands of staff, once contaminated they are a vehicle for surface contamina-
tion14, making surface disinfection one of the mandatory infection control procedures15. Due 
attention to proper cleaning, disinfection and sterilisation must be ensured in routine dental 
practice to avoid cross-infection13, 14. Therefore, strict and proper implementation of infection 
control measures is essential for the safety of patients and dentists15. The aim of this study 
was to evaluate the antibacterial efficacy of different commercial disinfectant solutions used 
for three days during clinical days on different critical surfaces and dental chair attachments 
in a paediatric dental clinic. Total microorganisms recovered from each surface evaluated were 
quantified and microorganisms with pathogenic potential were identified.

MATERIAL AND METHODS

This study was approved by the ethics committee of the Faculty of Stomatology, Autonomous 
University of San Luis Potosí (in Spanish: Universidad Autónoma de San Luis Potosí UASLP;) 
(CEI-FE-005-016). The site of this study was the Pediatric Dentistry postgraduate clinic of the 
Faculty of Stomatology of the UASLP. Inclusion criteria for the dental chairs studied included 
that they had been used by the same professional during each work shift, and that they at-
tended between five and ten patients per day. Sampling was conducted over three consecutive 
days, so only chairs that met the inclusion criteria during this period were included. According 
to the schedule of patients seen by the student during his working day, the selection of the 
dental chair that met the inclusion criteria was made. The exclusion criteria for the dental 
chairs were that they had not met the number of patients seen during the shifts or that one of 
the three surface samples would not be taken.
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Surface disinfection

Prior to the start of the study, a rigorous cleaning and disinfection protocol was applied to all 
dental chairs in the clinic to be studied; 0.5% sodium hypochlorite (NaClO) was used as the 
gold standard on all surfaces. The solutions tested were: 0.5% NaClO, chlorine dioxide (ClO2 at 
an application concentration of 50 ppm), two 5th generation QACs solutions and one 3rd gen-
eration QACs solution (Table 1). After randomisation of the dental units, the disinfectant to be 
used in each of them was assigned; the disinfectants were prepared following the instructions 
of each of the manufacturers in the Microbiology laboratory of the Faculty of Stomatology 
of the UASLP; the disinfectant solutions were placed in equal bottles with atomiser, labelled 
with a number that identified the product; the principal investigator was the only one who 
knew the product assigned to each number. The disinfection protocol was carried out between 
each patient during the work shift, which was performed by two participants in this study 
who were unaware of the product they were applying. Surface disinfection was carried out via 
aerosol, spraying the surface to be disinfected until visibly wet with an atomiser (0.6 ml/cm2), 
mechanical cleaning of the surfaces with a disposable multipurpose towel rubbing in several 
directions for one minute, leaving the surface wet for the following five minutes, and then 
collecting samples. These procedures were performed over three days, before the first patient 
of the day and between each patient seen at each dental chair. 

Table 1. 
Disinfectant solutions evaluated in this study

Solution Trade name Composition as described on the label or data sheet Manufacture

Chlorine dioxide TwinOxide® Chlorine dioxide 0.3%. TwinOxide 
International B. 
V. Netherlands.

5th generation 
quaternary 
ammonium

FD 300® Combination of synergistic effect of alkylamines 
and quaternary ammonium compounds. 100 g of 
FD 300 contains 12 g 3-aminopropyl-dodecyl-1,3-
propandiamine, 7 g didecyl-methyl-poly(oxyethyl) 
ammonium propionate, as well as 5-15 % nonionic 
surfactants, < 5% complexing agents, < 5% alkaline 

detergent components, adjuvants and water.

Dürr Dental
Orochemie 
GmbH + Co. 

KG, Germany.

5th generation 
quaternary 
ammonium

Septalkan® Didecyldimethylammonium chloride. 
Alkylbenzyldimethylammonium chloride (fourth 

and fifth generation quaternary ammoniums).

Alkapharm, 
France.

3rd generation 
quaternary 
ammonium

Bactogem 
EQ-110® 

The package describes that it contains: broad 
spectrum quaternary ammonium salts. 

No technical data sheet was found.

Mexico.

Sample collection

Sampling was performed on three different surfaces of the dental chair: three-way syringe 
tip, ejector nozzle or saliva ejector converter and, surface of the spitoon. The initial disinfec-
tion protocol was carried out on day one, before any intervention and before starting the first 
clinical day. Subsequently, the baseline sample was taken (day one), the second sample was 
taken for follow-up (day two) and the third and final sample was taken after the last patient 
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seen during the last day (day three). Sampling was performed with a sterile cotton-tipped swab 
previously moistened with sterile distilled water and rubbed ten times over each surface. The 
swabs were placed in a tube containing 5 ml of Tryptic Soy Broth transport medium.

Quantification of CFU

Samples were shaken vigorously for 10 seconds on a vortex shaker; serial dilutions were made, 
taking 500 µL with a pipette with a sterile tip from the basal samples, which were transferred 
to a test tube with 4.5 ml of sterile PBS; shaken for 30 seconds, and dilutions of 10-1, 10-2, 10-3, 
10-4, 10-5, 10-6 and 10-7 carried out. After serial dilutions were made, 100 µL of each dilution 
was taken and seeded onto trypticase soy agar plates. The culture plates were incubated at 
36 °C±1.5 °C for 24 to 48 hours. From the cultures grown, the colony forming unit CFU/ml 
of microbial growth were counted with the aid of a colony counter. Staphylococcus aureus, 
Enterococcus spp, Pseudomonas aeruginosa and Candida spp were determined from the pri-
mary culture of both the initial and final baseline samples. For species identification, selective, 
differential chromogenic media CHROMagarTM Staph aureus, CHROMagarTM Orientator, 
CHROMagarTM Pseudomonas and CHROMagarTM Candida were used. Species identification 
according to colony characteristics and colour was conducted according to the manufacturer’s 
instructions and the principal investigator’s experience. These selective plates were incubated 
at 36 °C±1.5 °C for 24 to 48 hours. Colony morphology examination was assessed on commer-
cial chromogenic differential media. In addition, for confirmation, a smear and Gram stain were 
performed as well as subculturing on differential media using Salt Mannitol Agar, Enterocococ-
cel Agar, Cetrimide Agar and MacConkey Agar.

For the statistical analysis, the data were captured in the SPSS version 20 program (IBM, 
Chicago, United States). In the descriptive statistics, medians, means, standard deviations 
and 95% confidence intervals were obtained for bacterial growth counts with the different 
disinfectants at the three times and on the different surfaces evaluated. The frequencies of 
the presence of pathogenic bacteria at basal and final times were obtained. For inferential 
analysis, Shapiro-Wilk test for Normality and Mauchly’s Test of Sphericity were used. To iden-
tify differences in bacterial growth considering the different times, disinfectants and surfaces, 
a two-way repeated measures ANOVA was used. To determine differences in the presence of 
bacteria between the basal and final times, McNemar tests were performed. For both two-way 
ANOVA and McNemar’s test, values of p =0.05 were considered statistically significant.

RESULTS

The results of the effect of the disinfectants evaluated on the microbial growth (evaluated 
in Log10) per surface studied are shown in Table 2, the CFU count of the day one sample was 
always higher compared to the second day sample and the final sample on the third day. The 
efficacy of the disinfectant solutions was considered on the basis of a ≥3 Log10 reduction in 
bacterial growth in relation to the growth of sample 1, in addition to the application time of 
the disinfectant solutions and the surface studied. The highest efficacy in reducing bacterial 
growth was observed with the application of 3% 5th generation QACs (FD 300®) with >5 Log10 

reduction at the three-way syringe tip, saliva ejector converter and zero growth on the dental 
spitoon surface. The 5th generation QACs (Septalkan®) evaluated was the second most effective 
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disinfectant solution in reducing bacterial growth with a 3 to 4 Log10 reduction, being particu-
larly effective in reducing bacterial growth of the three-way syringe tip. The 0.5% NaClO had 
a reduction of more than 3 Log10 and thus proved to be highly effective in reducing bacterial 
growth on cuspidor surfaces, being less effective in disinfecting the saliva ejector converter 
and even less effective on three-way syringe tip surfaces. ClO2 (TwinOxide®) showed similar 
efficacy to 0.5% NaClO with bacterial growth reducing effects of 3 to 4 Log10 on all three sur-
faces tested. The 3rd generation QACs (Bactogem EQ-110®) had the lowest reduction, with 
reductions between 2 and 3 Log10.

Table 2. 
Effect of the disinfectants evaluated on bacterial growth (Log10) on the surfaces studied.

Disinfectant Statistics Three-way syringe 
tip Log10

Ejector nozzle Log10 Dental spitoon Log10

Baseline 
(1st 
day)

2nd 
day

Final 
(3rd 
day)

Baseline 
(1st 
day)

2nd 
day

Final 
(3rd 
day)

Baseline 
(1st 
day)

2nd 
day

Final 
(3rd 
day)

Septalkan® mean 7.00 5.25 3.25 7.25 4.75 4.50 9.25 2.00 2.25

CI 
95%

Min. 5.70 3.73 -.28 5.73 3.23 3.58 7.73 -1.90 -1.93

Max. 8.30 6.77 6.78 8.77 6.27 5.42 10.77 5.90 6.43

Median 7.00 5.50 4.00 7.50 4.50 4.50 9.50 1.50 2.00

standard 
deviation

.816 .957 2.217 .957 .957 .577 .957 2.449 2.630

NaClO 0.5% mean 7.00 5.75 3.75 8.00 6.00 3.25 8.25 5.25 2.00

CI 
95%

Min. 3.10 3.03 -.43 6.70 2.56 -.51 4.97 -.76 -1.67

Max. 10.90 8.47 7.93 9.30 9.44 7.01 11.53 11.26 5.67

Median 7.00 5.50 4.50 8.00 6.50 4.00 8.50 6.00 2.00

standard 
deviation

2.449 1.708 2.630 .816 2.160 2.363 2.062 3.775 2.309

TwinOxide® mean 8.00 6.25 4.50 8.50 7.75 4.75 9.50 7.50 3.50

CI 
95%

Min. 6.70 2.72 2.91 6.45 6.95 2.75 8.58 5.45 -.29

Max. 9.30 9.78 6.09 10.55 8.55 6.75 10.42 9.55 7.29

Median 8.00 6.00 4.00 8.50 8.00 5.00 9.50 7.50 4.50

standard 
deviation

.816 2.217 1.000 1.291 .500 1.258 .577 1.291 2.380

FD 300® mean 7.25 4.75 .50 7.50 3.75 2.75 9.25 4.75 -

CI 
95%

Min. 5.25 3.95 -1.09 3.71 -.82 -.26 6.86 2.36 -

Max. 9.25 5.55 2.09 11.29 8.32 5.76 11.64 7.14 -

Median 7.00 5.00 .00 8.50 4.50 3.50 10.00 5.00 -

standard 
deviation

1.258 .500 1.000 2.380 2.872 1.893 1.500 1.500 -

Bactogem 
EQ-110®

mean 7.50 6.00 5.75 8.50 6.50 6.00 7.75 5.25 5.75

CI 
95%

Min. 4.74 4.70 4.95 7.58 5.58 4.70 3.57 2.86 4.95

Max. 10.26 7.30 6.55 9.42 7.42 7.30 11.93 7.64 6.55

Median 7.00 6.00 6.00 8.50 6.50 6.00 8.50 5.00 6.00

standard 
deviation

1.732 .816 .500 .577 .577 .816 2.630 1.500 .500

CI: 95% confidence interval, Min: Minimum value, Max: Maximum Value
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The frequency of pathogenic microorganisms before and after the use of disinfectants ac-
cording to the selective isolates from the surfaces evaluated is shown in Table 3. It was observed 
that all the solutions evaluated were effective in reducing the presence of the microorganisms 
found (E. faecalis, KESC, P. aeruginosa, E. coli), except for the case of S. aureus (Table 3). Mc-
Nemar’s tests showed that the differences were statistically significant in the reduction of E. 
faecalis and KESC; for S. aureus the difference represented lack of efficacy; for P. aeruginosa and 
E. coli a reduction was obtained in its entirety and therefore the calculation did not apply.

Table 3. 
Frequencies of pathogenic bacteria by species before and after the use  
of the disinfectants on the three surfaces evaluated.

Bacterial 
growth

Frequency of bacterial species

P. aeruginosa S. aureus E. faecalis E. coli KESC

Baseline Final 
growth

Baseline Final 
growth

Baseline Final 
growth

Baseline Final 
growth

Baseline Final 
growth

Negative 32 60 47 35 39 56 54 60 34 54

Positive 28 0 13 25 21 4 6 0 26 6

p* - 0.029 <0.001 - <0.001

p* = McNemar's test
KESC= Kliebsiella, Enterobacter, Serratia, Citrobacter complex

To compare the efficacy of the different disinfectants, a two-way repeated measures ANOVA 
was performed, not all groups passed the Shapiro-Wilk for normality test and Levene’s test for 
homoscedasticity. However, the data did pass Mauchly’s test of Sphericity (Mauchly’s W 0.977, 
d.f. 2, p =0.603) and were therefore considered homogeneous. For the interpretation of the mul-
tivariate contrasts, the Pillai’s trace was used, which showed significant statistical differences 
in the different contrasts evaluated: a) bacterial growth versus disinfectant tested (F =9.769, 
d.f. 4, p<0.001), b) bacterial growth versus time of sample collection from surfaces (F =116.808, 
p<0.001), c) the interaction of sample collection times versus disinfectant (F =4.182, p<0.001) 
and d) the interaction of sample collection times versus surfaces tested (F =3.769, p =0.007) 
(Figure 1A-C). Pairwise comparisons of the disinfectants showed that FD  300® 3% and 

Figure 1. Relationship of bacterial growth versus days of sample collection (day one 
as baseline sample, day two and day three final sample) on the surfaces evaluated: 

three-way syringe tip (A) saliva ejector converter(B) dental spitoon (C).
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Septalkan® were the most efficient compared to the other disinfectants evaluated. Comparison 
of the effect of bacterial growth reduction on the three critical surfaces showed significant dif-
ference in all groups except Septalkan® vs. NaClO 0.5%; Septalkan® vs. FD 300®, and TwinOxide® 
vs. Bactogem EQ-110® (Table 4).

Table 4. 
Comparative differences in the bacterial growth reduction effect of the disinfectants  
on the three surfaces and between the three time periods.

Disinfectant Disinfectant p 95% confidence interval for 
the statistical difference 

Lower value Upper Value

NaClO 0.5% Septalkan® .338 -.450 1.283

FD 300® .029 .105 1.839

TwinOxide Septalkan® .000 .772 2.506

NaClO 0.5% .007 .355 2.089

FD 300® .000 1.328 3.061

Bactogem EQ-110® .748 -.728 1.006

FD 300® Septalkan® .203 -1.422 .311

Bactogem EQ-110® Septalkan® .001 .633 2.367

NaClO 0.5% .015 .217 1.950

FD 300® .000 1.189 2.922

Time Time p 95% confidence interval for 
the statistical differenceb

Lower value Upper Value

1st day (basal) 2nd day .000 2.042 3.158

3rd day (final) .000 3.926 5.141

2nd day 3rd day (final) .000 1.296 2.570
b: the two-way repeated measures ANOVA, p: p value

DISCUSSION

The correct use of disinfectants after thorough and meticulous cleaning will prevent the risks 
of cross-infection in dental clinics; the proper and effective choice of disinfectant solution 
for dental chair surfaces and dental equipment is a key factor, as they have been reported to 
be a source of cross-contamination between patients, so proper disinfection is necessary7, 16. 
The present study compared the effect of reducing bacterial growth with five commercial 
disinfectants on three critical surfaces of dental chairs in a paediatric dental clinic. The first 
result obtained in this study showed that 5th generation 3% QACs (FD 300®) achieved the 
greatest reduction of CFU at three-way syringe tip and at the ejector nozzle, and inhibited 
bacterial growth on the third day of evaluation in the dental spitoon. The 5th generation QACs 
(Septalkan®) was the disinfectant with the second highest CFU reduction, NaClO 0.5% and 
ClO2 obtained similar results, while the 3rd generation QACs (Bactogem EQ-110®) obtained the 
lowest CFU reduction. 
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Research has shown that in dental clinics there are surfaces and equipment with a higher 
risk of contamination than others, as they are more frequently used, which means that their 
surfaces are in greater contact with the dentist and assistant, including the patient, and there-
fore have a higher degree of exposure to microorganisms17. In this study, we chose the dental 
chair cuspidor which is a source of bacteria and is in direct contact with fluids such as saliva 
and blood, the ejector nozzle which contributes to the reduction of aerosols generated by 
rotary instruments and which is normally in use during most dental treatments and the three-
way syringe tip which is exposed to the operative field. Another reason why these surfaces 
were chosen was because the aerosols generated by the rotating equipment reach a degree of 
dispersion of up to 2.5 metres, so that the concentrations of microorganisms are higher when 
they are closer to the patient’s mouth18. 

The 5th generation QACs have a broad bactericidal, fungicidal and virucidal spectrum, with 
excellent germicidal performance under difficult conditions19; in this study the 5th generation 
QACs (FD 300®, Septalkan®) demonstrated the highest microbial reduction values. QACs are 
composed of polyatomic positive ions20; whereas, studies have shown that QACs are generally 
ineffective against polioviruses, rhinoviruses and hepatitis A21. Christensen et al. in their study 
demonstrated antibacterial activity of QACs against Pseudomonas, Salmonella and Staphylococ-
cus but no effect against mycobacteria and polioviruses22; although, generation, concentration 
and time of action will have to be considered.

The 0.5% NaClO has demonstrated sufficient effectiveness for cleaning dental clinic work-
station surfaces, and is considered one of the most widely used disinfectants worldwide23, 24. The 
results of this study demonstrated lower efficacy of 0.5% NaClO than the QACs disinfectants; 
nevertheless, it demonstrated better efficacy in reducing microorganisms from the dental 
spitoon than from the three-way syringe tip and ejector nozzle. ClO2 had a very similar effect to 
0.05% NaClO, both are used to disinfect inanimate surfaces and one of their main advantages 
is that ClO2is non-corrosive25, 26. Biocides containing chlorine are used for surface decontam-
ination, in the form of hypochlorite, are cheap and easy to produce. ClO2 is a highly oxidative 
biocide manufactured for water disinfection; with a disinfectant activity less influenced by pH 
resulting in trace by-products that are not very harmful, unlike conventional treatments with 
other chlorinated compounds27, 28. Patel et  al. demonstrated that ClO2 is effective against S. 
aureus, P. aeruginosa, S. mutans, Candida albicans, Bacillus subtilis, Mycobacterium tuberculo-
sis, Mycobacterium avium subsp. avium and Hepatitis B virus29. In this study, the disinfectant 
evaluated TwinOxide® consists of 0.3% stabilised ClO2 with a ClO2 purity of more than 99% 
and a stability of more than thirty days according to its instructions and without by-products 
or residues such as free chlorine or chlorite, it kills bacteria, fungi, yeasts, viruses and spores, 
making it an alternative for contact disinfection of surfaces and equipment30.

Finally, the disinfectant with the lowest action was 3rd generation QACs; despite its in-
creased biocidal activity and higher detergency versus 1st and 2nd generation quaternary 
ammoniums, in this study it was the disinfectant with the lowest efficacy in bacterial reduction 
in the three-way syringe tip, cuspidor and ejector nozzle.

The second result of this study showed the basal presence of P. aeruginosa, S. aureus, E. 
faecalis, E. coli and Klebsiella-Enterobacter-Serratia-Citrobacter complex, KESC, and after the dis-
infection protocol applying the evaluated solutions, P. aeruginosa and E. coli were completely 
eliminated. A statistically significant reduction of E. faecalis and KESC was obtained, though, 
in the case of S. aureus, the results obtained did not show a statistically significant reduction. 
Various studies have reported that some bacteria that can cause risks of infections linked to 
dental practice are S. pneumoniae, Mycobacterium tuberculosis, Klebsiella pneumoniae, E. coli, 
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Legionella pneumophila and P. aeruginosa31, in our study we identified P. aeruginosa and the 
KESC complex of these bacteria. Other studies have reported that one of the most contam-
inated surfaces is the dental spitoon with a high number of CFU, which coincides with the 
result obtained in this study, while other studies have identified other microorganisms such as 
Klebsiella pneumoniae, Shigella sonnei y Staphylococcus aureus18.

The third result of this study demonstrated the efficacy of the disinfectants, as significant 
statistical differences were determined in bacterial growth versus the disinfectants evaluated, 
showing that 5th generation QACs significantly reduces bacterial growth versus NaClO, ClO2 

and 3rd generation QACs. A difference was determined between the microbial growth obtained 
between the initial sample and the final sample, which means that the longer and more consis-
tent the application, the greater the efficacy. Finally, a significant difference was demonstrated 
in the interaction of the times (basal and final) versus the disinfectant and the surfaces, which 
means that as the working days of the paediatric dental clinic went by and the greater the 
number of applications of the disinfectants on the surfaces evaluated in the dental units, there 
was a greater reduction in bacterial growth.

Future long-term studies of other critical surfaces in dental clinics should be conducted and 
other types of disinfectants available for medical use should be evaluated. It is recommended 
that dental clinic staff be trained to perform disinfection procedures, and follow previously 
established standardised disinfection protocols, as well as the proper use of barriers in clinical 
procedures32, 33.

CONCLUSIONS

The implementation of a cleaning and disinfection protocol applied between each patient 
during three days of working days in a paediatric dental clinic proved to be effective in reduc-
ing CFU isolated from three critical surfaces in the dental units: three-way syringe tip, saliva 
ejector converter and cuspidor. The 5th generation QACs Septalkan® and FD 300® were the 
most effective, followed by ClO2 (TwinOxide®) and 0.5% NaClO. The 3rd generation QACs was 
insufficient to reduce the isolated microbial count. Bacterial growth decreased with all disin-
fectants evaluated as the evaluation periods elapsed on the three critical surfaces evaluated in 
the dental units.
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