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RESUMO
Objetivo: O presente estudo teve como objetivo avaliar a contaminação de
escovas de dente utilizadas por pacientes especiais, por meio de cultura microbiana
e formação de biofilme cariogênico, explorando dois métodos de desinfecção.
Métodos: O estudo foi dividido em três estágios, com o mesmo intervalo de tempo
entre cada estágio. No primeiro estágio, os pacientes escovaram os dentes e
enxaguaram com água, em seguida, suas escovas foram borrifadas com água
destilada. No segundo e terceiro estágios, as etapas foram semelhantes às do
estágio I, exceto que as escovas de dente foram borrifadas com soluções de
clorexidina 0,12% e cloreto de cetilpiridínio 0,05%, respectivamente. Ao final de
cada etapa, as cerdas das escovas de dente foram cultivadas em meio de Caldo
Sacarose Bacitracina (CaSaB). Os dados foram analisados por meio do teste não
paramétrico de Friedman (nível de significância de 5%). Resultados: No estágio
I, os estreptococos do grupo mutans (EM) estavam presentes em 30 escovas de
dente (76,9%), e o número de colônias / biofilmes variou de 0 a +100. No estágio II,
nenhuma colonização por MS foi observada. No estágio III, apenas 10,2% das
escovas de dente estavam contaminadas com MS, e o número de colônias /
biofilmes variou de 1 a 31. Conclusão: As cerdas das escovas de dente utilizadas
por pacientes especiais contaminaram-se com EM após uma única escovação. A
solução de clorexidina 0,12% eliminou todos os microrganismos das cerdas das
escovas de dente utilizadas pelos pacientes. Ambas as soluções em spray (gluconato
de clorexidina 0,12% e cloreto de cetilpiridínio 0,05%) podem ser utilizadas com
eficácia para desinfecção das escovas de dente para reduzir a contaminação.
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ABSTRACT
Objective: This study aimed to evaluate the contamination of toothbrushes used
by patients with disabilities, by microbial culture and cariogenic biofilm formation,
and to  explore two methods of disinfection.  Methods: Experimental procedures
were divided into three stages, with the same interval between each stage. In the
first stage, the patients brushed their teeth, rinsed them with water, and their
toothbrushes were sprayed with sterilized tap water. In the second and third
stages, the steps were similar to those of Stage I, except the toothbrushes were
sprayed with 0.12% chlorhexidine and 0.05% cetylpyridinium chloride solutions,
respectively. At the end of each stage, the toothbrush bristles were cultured in
bacitracin sucrose broth (CaSaB) medium. Data were analyzed through Friedman’s
nonparametric test (5% significance level). Results: In Stage I, mutans group
streptococci (MS) were present in 30 toothbrushes (76.9%), and the number of
colonies/biofilms ranged from 0 to +100. In Stage II, no MS colonization was
observed. In Stage III, only 10.2% of the toothbrushes were contaminated with MS,
and the number of colonies/biofilms ranged from 1 to 31. Conclusion: Bristles of
toothbrushes used by patients with disabilities became contaminated with MS
after a single brushing. The 0.12% chlorhexidine solution eliminated all
microorganisms from the bristles of the toothbrushes used by the patients. Both
0.12% gluconate chlorhexidine and 0.05% cetylpyridinium chloride spray solutions
can effectively be used for toothbrush disinfection to reduce contamination.
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INTRODUCTION
According to the Clinical Guidelines and Integrated

Pathways of Care for Oral Health of Persons with Learning
Disabilities (2012),1 a good oral care routine is important for
everyone, especially for patients with disabilities.
Unfortunately, there is evidence that patients with disabilities
present poor general and oral health, they also have unmet
health needs and less acceptance of screening services.2,3

Currently, people with special needs have more dental issues,
including dental caries, periodontal diseases, and missing
teeth; they also experience more difficulty obtaining dental
care compared with other segments of the population.4-9

Additionally, children with disabilities appear to have higher
incidence of caries and higher levels of unmet dental needs
and poor oral hygiene compared with healthy controls.6-9

The general state of oral health is related to poor oral
hygiene routine and contributes to the occurrence of systemic
diseases. This fact should raise greater concern when it
comes to people with special needs, who usually have
systemic alterations, including immune deficiency.
Toothbrushes are the primary method for removing dental
biofilm. However, when bacteria survive on toothbrushes,
they can reinoculate the oral cavity of the original host. The
multiplication and increase in the number of these
microorganisms may represent a significant risk of
dissemination.10-13 Several studies have shown that
toothbrushes can be contaminated after use14-17 by different
types of bacteria,18 viruses,19 and fungi,20,21 that are present
in the oral cavity; Streptococcus mutans remain alive on
toothbrushes for 44 hours. For this reason, disinfection
methods for toothbrushes should be indicated, especially
for patients with disabilities.22 There are no studies that
specifically examine toothbrush contamination and its effect
on oral health in vulnerable populations.23

This study aimed to evaluate toothbrush
contamination by mutans group streptococci (MS) after use
in patients with disabilities. The efficacy of the use of 0.12%
chlorhexidine and 0.05% cetylpyridinium chloride solutions
in toothbrush disinfection was also examined.

MATERIALS AND METHODS
 This study was approved by the Research Ethics

Committee of the Faculty of Dentistry of the University of
São Paulo, Brazil (Protocol number 2002.1.471.58.9), and
written informed consent was obtained from all parents or
guardians of the participants.

A total of 39 individuals with disabilities, aged 6 to 20,
of both genders, participated in this study. The experimental
procedures were divided into 3 stages, with a 3-day interval
between Stages I and II, and II and III.
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In Stage I, patients underwent a 1-minute brushing
performed with dentifrice by a single dentist (Sorriso – Kolynos
do Brasil Ltd, São Bernardo do Campo, São Paulo, Brazil)
and using new toothbrushes taken directly from their original
packaging. Then the bristles were rinsed and excess water
was removed. The toothbrushes were held upright and the
bristles were sprayed with sterilized tap water. In Stages II and
III, a new brushing was performed with the same dentifrice
and 0.12% chlorhexidine (PerioGard, Colgate-Palmolive
Company, NY, NY, USA) and 0.05% cetylpyridinium chloride
solutions (Reach oral antiseptic, Johnson & Johnson, New
Brunswick, NJ, USA) were sprayed 6 times on the bristles at a
distance of 5 cm (approximately 0.6 mL solution per
toothbrush) in different areas: (1) right side, (2) left side, (3)
top, (4) bottom, (5) front, and (6) the back of the toothbrush
head. The excess antimicrobial solution was removed from
the bristles by tapping the toothbrush gently against the sink.
Afterward, the toothbrushes were kept in a closed container
to avoid contact between them. They were also kept at room
temperature for 4 hours to simulate the interval between uses.

After this period, the toothbrushes of each group were
placed individually and vertically in 25 x 150 mm test tubes
containing 10.0 mL bacitracin sucrose broth (CaSaB)-
selective enrichment broth prepared with the modification
of Jensen and Brattall14 (specific medium for S. mutans
without trypan blue) for 3 to 4 days at 37°C. The toothbrushes
were placed with care in order to avoid contact between the
bristles and the walls of the test tube. They were removed
and rinsed in the broth with gentle agitation to remove the
planktonic microbiota, leaving the sessile bacteria adhered
as spike or mushroom-like colonies/biofilms. The toothbrush
bristles were carefully analyzed on all sides, and S. mutans
sessile colonies/biofilms based on colony morphology were
counted under aseptic conditions with a stereomicroscope
(Nikon, Tokyo, Japan) with reflected light.

After incubation, the toothbrushes with no colonies/
biofilms found in the bristles (score 0) were immersed in the
culture medium for 20 days to evaluate the turbidity of the
medium; this would indicate growth of microorganisms other
than  S. mutans. If there was no turbidity of the medium after
this period, the specimens were classified as 0 *, meaning
that they were considered free of microorganisms. The
confirmation that the adhered microorganisms were S.
mutans was obtained through a sequence of steps: (1) Four
to five colonies/biofilms representative of bacterial
development were collected from 3 to 4 toothbrushes in each
group and transferred to tubes containing 2.0 mL of
phosphate buffer and glass beads; (2) Colonies were shaken
for 2 minutes; (3) The resulting suspension was seeded on
SB20 agar (tryptone soy yeast agar + 20% sucrose and 0.2 U/
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mL bacitracin; Sigma, Saint Louis, MO, USA) and incubated
in  microaerophilic conditions at 37°C for 72 hours; (4) Growth
of colonies biofilms was verified after the incubation period;
(5) The following tests were performed for biochemical
identification: fermentation of mannitol, sorbitol, raffinose
and melibiose; hydrolysis of arginine and esculin; H2O2
production; and sensitivity to 2.0 IU of bacitracin.24

The microbiological results were statistically analyzed
by Friedman’s nonparametric test at a significance level of
5%, using GMC statistical software, version 8.1 (Geraldo Maia
Campos - School of Dentistry of Ribeirão Preto, University of
São Paulo, São Paulo, Brazil).

RESULTS
Thirty-nine patients with disabilities participated in

the randomized clinical trial. All participants completed the
three stages.

S. mutans colonies/biofilms were detected in 30 of 39
toothbrushes (76.9%) in Stage I (sprayed with sterilized tap
water), with colonies/biofilms ranging from 2 to +100. The 9
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toothbrushes (23.1%) that did not show colonization of the
S. mutans showed turbidity of the medium, which were
considered to be positive cultures.

In Stage II, in which the 0.12% chlorhexidine solution
was used for disinfection, no S. mutans colonies/biofilms were
observed in all cases, showing 100% efficacy. However, after
the turbidity of the medium, other microorganisms were
evidenced in 8 toothbrushes (20.5%). Absence of
microorganisms (classification 0 *) was evidenced in 31
toothbrushes (79.5%).

In Stage III (disinfection with 0.05% cetylpyridinium
chloride solution), only 4 toothbrushes (10.3%) were
contaminated with S. mutans, with the number of colonies/
biofilms ranging from 1 to 31. A total of 35 toothbrushes
(89.7%) were not contaminated with S. mutans. However,
the presence of other microorganisms evidenced by the
turbidity of the medium was observed in 17 toothbrushes
(43.6%). No microorganisms (classification 0 *) were observed
in 18 toothbrushes (46.2%). All solutions differed statistically
from each other (p <0.01) (Figures 1 and 2).

Figure 1: Stage I (sterilized tap water) 0 (0%) microorganism-free toothbrushes (0 *); Stage II (chlorhexidine gluconate 0.12%) 31 (79.5%)
microorganism-free toothbrushes (0 *); Stage III (0.05% cetylpyridinium chloride) 18 (46.2%) microorganism-free toothbrushes (0 *). In this figure,
different letters indicate statistically significant differences.

Figure 2: (A) Stage I (sterilized tap water) Intense development of Streptococcus mutans colonies/biofilms on toothbrush (bacterial biofilm); (B)
Stage II (0.12% chlorhexidine) No development of S. mutans colonies/biofilms on toothbrush; (C) Stage III (0.05% cetylpyridinium chloride) Presence
of small number of S. mutans colonies/biofilms on toothbrush (bacterial biofilm).
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DISCUSSION
The present study indicates that among the solutions

tested, the best solution for the disinfection of toothbrushes
for individuals with disabilities is 0.12% chlorhexidine. Our
finding is in line with those of Nelson-Filho et al.22 who
evaluated the disinfection of toothbrushes in the general
population. In the study by Nelson-Filho et al.22, S. mutans
contamination was detected in toothbrushes used by patients,
after a single use. However, given the motor difficulty and
immunodeficiency that patients with disabilities present, the
present study becomes relevant. Additionally, patients with
disabilities have a higher risk of caries and greater difficulty
in finding quality treatment.6,7,8,9,25

The present study found that S. mutans contamination
in toothbrush bristles used by patients with disabilities was
almost completely eliminated (79.5%) through the use of
chlorhexidine spray. This finding is consistent with those of
other studies4,21,22,26,27 that have found 0.12% chlorhexidine
solution to be highly effective in disinfecting toothbrushes in
children and adults.

The use of cetylpyridinium chloride solution as a
disinfection method showed good results in the present study.
Several other studies14,20,23 have also demonstrated high efficacy
in disinfecting toothbrushes with the solution spraying method.

An important aspect to consider is that toothbrushes
can be contaminated by other pathogens responsible for
different local and systemic diseases as well as by cariogenic
microorganisms. According to Glass15, the microorganisms
found in the bristles of toothbrushes can not only cause oral
diseases, but also gastrointestinal respiratory infections. In
patients with disabilities, who often have several mental
deficiencies and physical issues, this information is even more
relevant in relation to the risk of bacteremia.

Considering the contamination of toothbrushes by a
wide range of microorganisms and the effectiveness of
antimicrobial sprays in preventing microbial growth and
accumulation, the need to disinfect toothbrushes after each
use should be widely diffused and strongly emphasized.

CONCLUSION
Bristles of toothbrushes used by patients with

disabilities became contaminated with MS after a single
brushing. The 0.12% chlorhexidine solution eliminated all
microorganisms from the bristles of the toothbrushes, and
was the most effective among the evaluated solutions
(sterilized tap water, 0.12% chlorhexidine, and
cetylpyridinium chloride solution).  Both 0.12% gluconate
chlorhexidine and 0.05% cetylpyridinium chloride spray
solutions can effectively be used for toothbrush disinfection
to reduce contamination.

 Disinfection handicapped patients’ toothbrushes
Filho et al.

REFERENCE
1.Clinical Guidelines and Integrated Care Pathways for the Oral
Health Care of People with Learning Disabilities. Faculty of Dental
Surgery, The Royal College of Surgeons of England 2012; 212808.
2. Howells G. Are the medical needs of mentally handicapped
adults being met? J R Coll Gen Pract 1986; 36(291):449-53.
3. Whitfield M, Langan J, Russell O. Assessing general
practitioners’ care of adult patients with learning disability: case-
control study. Qual Health Care 1996; 5(1):31-5.
4. Ayºegül O, Elgin IE, Gulcin A, Nedim S. The efficacy of chlorhexidine
spray vs mouthwash in the microbial contamination of child
toothbrushes. J Dent Child 2007; 74:177-81.
5. Jones CW, Platts-Mills TF. Authors’ reply to van Lent and Out.
BMJ 2013; 347:f7588.
6. Frank M, Keels MA, Quiñonez R, Roberts M, Divaris K. Dental
caries risk varies among subgroups of children with special
health care needs. Pediatr Dent 2019;41(5):378-384.
7. Tipe C, Romero-Tapia P, Sedano-Balbin G, Robles A, Gamboa
E, Mayta-Tovalino F. Oral epidemiological profile and risk factors
in adolescents with different degrees of Down syndrome in a
vulnerable Peruvian rural population. J Contemp Dent Pract
2019;20(6):670-674. PubMed PMID: 31358707.
8. Ruiz LA, Diniz MB, Loyola-Rodriguez JP, Habibe CH, Garrubbo
CC, Santos MT. A controlled study comparing salivary osmolality,
caries experience and caries risk in patients with cerebral palsy.
Med Oral Patol Oral Cir Bucal 2018;23(2):e211-e215.
9. Braúna AP, Abreu MH, Resende VL, Castilho LS. Risk factors for
dental caries in children with developmental disabilities. Braz
Oral Res 2016;30(1).
10. Chapple IL. The impact of oral disease upon systemic health-
symposium overview. J Dent 2009;37:S568-71.
11. de Jongh A, van Houtem C, van der Schoof M, Resida G, Broers
D. Oral health status, treatment needs, and obstacles to dental
care among noninstitutionalized children with severe mental
disabilities in The Netherlands. Spec Care Dent 2008; 28:111-5.
12. Devine DA, Percival RS, Wood DJ, Tuthill TJ, Kite P, Killington
RA, Marsh PD. Inhibition of biofilms associated with dentures and
toothbrushes by tetrasodium EDTA. J Appl Microbiol
2007;103:2516-24.
13. Ferraiolo DM. Insufficient evidence on diagnostic accuracy of
radiographic methods in periapical tissues. Evid Based Dent
2012;13(4):106.
14. Jensen B, Bratthall D. A new method for the estimation of
mutans streptococci in human saliva. J Dent Res 1989;68:468-71.
15. Glass RT. The infected toothbrush, the infected denture, and
transmission of disease: a review. Compendium 1992;13:592,
594, 596-8.
16.Herzberg MC, Weyer MW. Dental plaque, platelets, and
cardiovascular diseases. Ann Periodontol. 1998;3:151-60.
17. Glassman P, Miller C. Dental disease prevention and people
with special needs. J Calif Dent Assoc 2003;31:149-60.
18. Leung WK, Jin LJ, Samaranayake LP, Chiu GKC. Subgingival
microbiota of shallow periodontal pockets in individuals after
head and neck irradiation. Oral Microbiol Immunol 1998;13;1-10.



28 Revista Científica do CRO-RJ (Rio de Janeiro Dental Journal) v. 5, n. 1, January - April, 2020

 Disinfection handicapped patients’ toothbrushes
Filho et al.

19. Lock G, Dirscherl M, Obermeier F, Gelbmann CM, Hellerbrand
C, Knöll A, Schölmerich J, Jilg W. Hepatitis C - contamination of
toothbrushes: myth or reality? J Viral Hepat 2006;13:571-3.
20. Meier S, Collier C, Scaletta MG, Stephens J, Kimbrough R,
Kettering JD. An in vitro investigation of the efficacy of CPC for
use in toothbrush decontamination. J Dent Hyg 1996;70:161-5.
21. Nelson-Filho P, Faria G, da Silva RA, Rossi MA, Ito IY. Evaluation
of the contamination and disinfection methods of toothbrushes
used by 24- to 48-month-old children. J Dent Child 2006;73:152-8.
22. Nelson-Filho P, Pereira MS, De Rossi A, da Silva RA, de Mesquita
KS, de Queiroz AM, da Silva LA. Children’s toothbrush
contamination in day-care centers: how to solve this problem?
Clin Oral Investig 2014;18(8):1969-74.
23. Nguyen QH. Combination of brinzolamide and brimonidine
for glaucoma and ocular hypertension: critical appraisal and
patient focus. Patient Prefer Adherence 2014; 8:853-64.

24. Shklair IL, Keene HJ. A biochemical scheme for the separation
of the five varieties of Streptococcus mutans. Arch Oral Biol
1974;19:1079-81.
25. American Academy of Pediatric Dentistry. Management of
dental patients with special health care needs. Available at: https:/
/ w w w . a a p d . o r g / r e s e a r c h / o r a l - h e a l t h - p o l i c i e s —
recommendations/management-of-dental-patients-with-
special-health-care-needs/. Accessed  jan/2020.
26. Sato S, Pedrazzi V, Guimarães Lara EH, Panzeri H, Ferreira de
Albuquerque R Jr, Ito IY. Antimicrobial spray for toothbrush
disinfection: an in vivo evaluation. Quintessence Int 2005;36:812-6.
27. Mehta A, Sequeira PS, Bhat G. Bacterial contamination and
decontamination of toothbrushes after use. N Y State Dent J
2007;73:20-2.




