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Daily biofilm control and oral health:
consensus on the epidemiological
challenge - Latin American Advisory
Panel

Abstract: Our understanding of dental plaque biofilm has evolved since
the nonspecific plaque hypothesis that considered plaque as a nonspe-
cific mass of native microorganisms that, because of lack of oral hygiene,
builds up in proportions great enough to overcome the host resistance
threshold and affect the tooth structure and tooth supporting tissues. A
great diversity of microorganisms—over 700 species—was detected in
the oral cavity, and evidence shows that the investigation of specific mi-
croorganisms or associations of microorganisms as etiological agents for
periodontal diseases and caries is not a simplistic approach. Although
clinical evidence shows that oral mechanical hygiene is fundamental to
prevent and control caries and periodontal disease, it is important to
highlight that optimal control is not achieved by most individuals. Thus
the complementary use of chemotherapeutic agents has been investigated
as a way to overcome the deficiencies of mechanical oral hygiene habits,
insofar as they reduce both plaque formation and gingival inflammation,
and represent a valid strategy to change the biofilm and maintain dental
and periodontal health. The role of the dental professional is to monitor
patients and offer them the best recommendations to preserve oral health
throughout their life. With this in mind, chemical control should be indi-
cated as part of daily oral hygiene, together with mechanical procedures,
for all individuals who present supragingival and/or subgingival biofilm,
taking into account age, physical and/or psychological limitations, aller-
gies, and other factors.

Descriptors: Oils; Cetylpyridinium; Mouthwashes; Dental Plaque;
Gingivitis.

Introduction

The Latin American Oral Health Advisory Panel is composed of sev-
eral Latin American dentists with different specialties. They get together
annually to discuss issues related to oral health, such as daily control
of biofilm, aiming to establish a rationale and consensus regarding oral
health.

The topics to be evaluated are determined according to preestablished
presentations and roundtable discussions, and are then assessed for prop-
er scientific foundation, after which they are presented to the dental com-

Braz Oral Res., (Sdo Paulo) 2012;26(Spec Iss 1):133-43 133



Daily biofilm control and oral health: consensus on the epidemiological challenge — Latin American Advisory Panel

munity.

The topics chosen for discussion this year were:

® biofilm complexity,

® mechanical methods of oral hygiene,

e importance of daily chemotherapeutic biofilm
control,

e choice of the active ingredient for daily use to
control plaque and gingivitis, and

¢ indications and contraindications of the daily
use of mouthwashes.

The conclusions are presented below.

Biofilm complexity

Our understanding of dental plaque biofilm has
evolved since the nonspecific plaque hypothesis that
considered plaque as a nonspecific mass of native mi-
croorganisms that, because of lack of oral hygiene,
builds up in proportions great enough to overcome
the host resistance threshold and affect the tooth
structure and tooth supporting tissues. This hypoth-
esis does not focus on the importance of the dental
plaque composition; it assumes that there is a direct
relationship between the number of plaque bacteria
and its pathological consequences.!

The specific dental plaque hypothesis posits that
periodontal pathologies are caused by certain mi-
croorganisms, and was formulated based on clinical
observations where gingivitis is associated to perma-
nent plaque buildup that progresses to periodontitis.
Studies working with this hypothesis found a higher
number of selected pathogens in periodontal disease
and a fewer number in healthy sites. Longitudinal
studies also found a higher risk of periodontal de-
struction in sites colonized by these microorgan-
isms.?

The predominant colonizers during the early
stages of subgingival biofilm accumulation are Ac-
tinomyces and Streptococcus, whereas most of the
secondary colonizers tend to be more pathogenic,
such as Porphyromonas gingivalis, Tannarella for-
sythia, Treponema denticola, Fusobacterium nu-
cleatum and Actinobacillus (Aggregatibacter) ac-
tinomycetemcomitans. Furthermore, a number of
secondary colonizers, specifically F. nucleatum and
P. gingivalis, may also be found in the early stages
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of biofilm accumulation, contributing to the devel-
opment of a polymicrobial consortium.

Kuboniwa and Lamont?® defined a surface config-
uration having multivalent adhesins, with multiple
adhesins with different specificities, as found in P.
gingivalis, for example, which favors community
development.

A great diversity of microorganisms—over 700
species—has been detected in the oral cavity,* and
evidence shows that the investigation of specific mi-
croorganisms or associations of microorganisms as
etiological agents of periodontal diseases and car-
ies is not a simplistic approach. Thus dental plaque
must be studied as a biofilm, as communities com-
posed of microorganisms, and not as individual
pathogens, in order to understand its biology and
functional implications.’

Donlan and Costerton® defined biofilm as a ses-
sile microbiological community characterized by
cells adhered to a substrate, to an interface or to
each other, embedded in an extracellular polymeric
substance matrix that produces and presents an al-
tered phenotype, in terms of growth rate and gene
transcription. The basic structure of these microbio-
logical communities is described as being universal,
insofar as its structural unit is the colony of bacte-
ria. In their structured micro canals for water and
nutrient flow, the biofilms present basic processes
among the micro-colonies, such as quorum sensing,
anti-bacterial resistance, and detachment. These
may help us understand their physiological interac-
tions.S Biofilm colony detachment may lead to the
colonization of structures at a distant site, which
may generate pathologies such as bacterial endocar-
ditis.”

Bacterial resistance is a characteristic of biofilm
microorganisms. It may be caused by the difficul-
ty of the antimicrobial agent molecules to diffuse
through the biofilm matrix in order to inactivate the
cells or to react with the extracellular matrix com-
ponents. Antibacterial resistance of microorganisms
in the biofilm may also be attributed to the slower
growth of the cells when compared with planktonic
cells. This slower growth results in the slower action
of these agents.?’

Bacterial communities may be influenced by
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physical and biological factors, nutrient availabil-
ity, pH and oxy-reduction potential, as well as diet,
smoking habits and the patient’s overall health and
oral hygiene. These determinants may change the
biofilm characteristics. The changes in the periodon-
tal microenvironment may alter the bacterial ho-
meostasis associated with health, and trigger peri-
odontal pathologies.'?

Effective mechanical and chemical control strat-
egies must be applied in treating hard (teeth) and
soft tissues (oral mucosa and tongue)—the main res-
ervoirs for microorganism recolonization—in order
to influence biofilm composition and prevent the de-
velopment of caries and periodontal disease.

Mechanical methods of oral
hygiene

The evidence indicates that the bacterial plaque
that builds up on the oral surfaces and its metab-
olism play an important role in caries, gingivitis,
periodontal disease and peri-implantitis develop-
ment. Mechanical plaque control interrupts supra-
gingival biofilm development, enabling the biofilm
composition to be compatible with oral health in
most patients.!!

A correct and adequate hygiene procedure for
the teeth and oral cavity is the most effective and
specific way to prevent dental caries and periodon-
tal diseases. There is evidence that brushing associ-
ated with flossing can control dental biofilm buildup
when performed adequately and systematically, at
regular intervals.'?!3

Should natural physiological methods (through
the action of tongue, cheeks, salivary flow, etc.)
become ineffective, the mechanical methods for
biofilm control represent fundamental measures
to prevent and control periodontal diseases. There
is evidence that brushing associated with flossing
and other interproximal devices can control biofilm
buildup when properly performed, in a systematic
manner and at regular intervals.!>'

There are several types of toothbrushes avail-
able on the market. The most accepted types used
today are flexible, with round tips and soft bris-
tles.” The most recommended brushing technique
is the “Modified Bass Technique.” Both electric and

manual toothbrushes may be used. These offer simi-
lar efficacy for biofilm removal, but electric tooth-
brushes are slightly better."* Nevertheless, regardless
of the type of toothbrush or technique, this method
has been found to remove only the biofilm present
on the free surfaces of the teeth (buccal, occlusal
and lingual). Carious lesions, gingivitis and peri-
odontitis start or present a higher severity in inter-
proximal regions. When analyzed solely, the brush-
ing technique is less effective to remove biofilm on
interproximal areas, where flossing,'® as well as
rubber stimulators, proximal brushes, single-bristle
brushes or irrigators may be necessary.'*"

It is important to highlight that the population
in general presents a low adherence to flossing'® and
other interproximal devices." It should also be not-
ed that mechanical or home care control of biofilm
actually represents a mechanical-chemical protocol,
insofar as toothpaste is associated with the tooth-
brush, dental floss and other interdental devices that
must be customized according to the dexterity and
abilities of each patient.

Unfortunately, regardless of the type of brush-
ing or the technique used, it has been found that
mechanical hygiene removes only the biofilm pres-
ent on tooth surfaces; even after brushing, tongue
cleaning and/or using dental floss or other inter-
proximal devices, about 67%" of intraoral surfaces
are not reached by brushing and flossing, and can be
colonized by pathogenic microorganisms.?°

A systematic review based on 6-month studies
demonstrated that oral hygiene instruction associ-
ated with professional plaque control has a slight
effect on gingival inflammation in adults with gin-
givitis?! or periodontitis?> and must be repeated pe-
riodically.'

Although clinical evidence shows that oral me-
chanical hygiene is fundamental to prevent and con-
trol caries and periodontal disease, it is important
to mention that optimal control is not achieved for
most individuals. This could be due to lack of mo-
tivation or of manual dexterity, which lead to non-
compliance with professional recommendations re-
garding oral hygiene procedures.?>*

The socioeconomic level and knowledge of the
disease process may also influence the pattern and
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quality of oral hygiene.?>?¢ The complementary use
of chemotherapeutic agents has been investigated as
a way to overcome the deficiencies of mechanical
oral hygiene habits, since they reduce plaque forma-
tion and gingival inflammation, and represent valid
strategies to change the biofilm and maintain dental
and periodontal health.?” Moreover, the teeth repre-
sent only 25% of the oral cavity, the rest of which
practically does not benefit from mechanical oral
hygiene by brushing, flossing or other interdental
devices."”

Importance of the daily
chemotherapeutic control
of biofilm

Bacteria are normal inhabitants of the oral cav-
ity. Certain species are capable of causing periodon-
tal disease and caries, the two most common oral
pathologies for dentists on a daily basis in their den-
tal practice. Consequently, the qualitative or quanti-
tative change of this microbial population plays an
important role in both the active treatment of these
pathologies and the maintenance of oral health.

Despite the great efforts made by oral health pro-
fessionals, caries and periodontal diseases are highly
prevalent in the population. They continue to be
a great concern not only to professionals but also
to patients. As recently noted by the World Health
Organization (WHO), these diseases are a pub-
lic health concern worldwide, affecting developed
countries with increasingly greater frequency,? as
well as developing countries,?®?® especially among
poor communities.

Romanelli et al.?’ reported that 94% of adult pa-
tients in Argentina presented some degree of gum
disease; similar percentages have been reported in
most Latin American countries. The high incidence
of periodontal disease among adults indicates that,
in most of these cases, daily oral hygiene could and
should be improved extensively.3°

Studies show that periodontal disease can be
prevented and minimized through carefully super-
vised dental biofilm control programs.** Mechanical
methods used on a daily basis have been considered
as the best way to eliminate biofilm by patients, al-
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though some residual bacteria remain in the oral
cavity. This is partially due to inadequate brushing
and flossing techniques. Even well-trained patients
commonly have dental health problems in areas of
difficult access and posterior regions of the mouth.
The mechanical methods for elimination of dental
biofilm require time, motivation and manual dexter-
ity; these factors limit the adequate practice of daily
oral hygiene and suggest that other strategies are
needed.’!

Mouthwashes with chemotherapeutic agents
may represent an important complement to mechan-
ical methods in periodontal disease prevention and
treatment.>? Accordingly, the criteria used to select
dental products must be evaluated by dental pro-
fessionals, not only regarding the efficacy of these
products but also regarding the individual prefer-
ences and characteristics of patients.>?

The objective is to change the amount and/or
quality of the supragingival and subgingival plaque
in a way that the immune system can control the
bacteria and prevent periodontal disease progres-
sion. The recommended mouthwashes are those with
proven scientific evidence of efficacy, safety, and sig-
nificant effect in both the short and the long term
against biofilm, gingivitis and, ideally, against caries,
and should also demonstrate efficacy against a wide
variety of Gram+ and Gram-— bacterial species.?>3¢

Several studies have demonstrated that most pa-
tients do not clean biofilm effectively in interdental
areas, or even maintain optimal long-term oral hy-
giene levels, and have observed a gingivitis preva-
lence ranging from 85% to 90% in the Latin Ameri-
can population, in disabled individuals or even
those having no special impairment.?® This situation
is aggravated in elderly adults, where dental bio-
film retention is a problem because of the existence
of defective restorations, exposed root surfaces, or
others reasons. Moreover, most of the members of
this group have difficulty removing dental biofilm
mechanically, because of reduced manual dexter-
ity, or because of severe physical limitations, asso-
ciated with conditions such as arthritis, stroke or
Parkinson’s disease, which reduce their ability to use
brushing and flossing techniques adequately. Some
systemic diseases and xerostomia, induced by some



Rode SM, Gimenez X, Montoya VC, Gémez M, Blanc SL, Medina M, Salinas E,
Pedroza |, Zaldivar-Chiapa RM, Pannuti CM, Cortelli JR, Oppermann RV

medications, can trigger and aggravate existing den-
tal problems, while the motivation for effective oral
hygiene may be lessened in those who are weak or
functionally dependent.?6-34

The limitations of the elderly, and their accep-
tance of and adherence to different techniques and
oral care procedures, suggest that certain auxiliary
means should be implemented, such as mouthwash-
es, which help improve the mechanical control mea-
sures of oral biofilm.3

Mentally ill patients and patients with Down
syndrome represent a population group with risk
factors that predispose them to oral disease and that
could be mitigated with the implementation of pre-
ventive measures. Some authors suggest that mouth-
washes may be an effective response to the oral hy-
giene problem in disabled individuals.3¢

Ideally, an effective antiseptic must penetrate the
biofilm.?” Recent studies have suggested that bacte-
rial phenotypes may change when the microorgan-
isms turn from a planktonic condition (in suspen-
sion or freely floating) to a sessile condition (as part
of a biofilm).

When bacteria grow in the biofilm, they manifest
a different phenotype in comparison with the plank-
tonic form. The phenotype of the bacteria in biofilm
is different; namely, it is more resistant to several an-
timicrobials, and this condition is maintained when
the bacteria are detached from the biofilm.3® For this
reason, the efficacy of any mouthwash depends not
only on its antimicrobial properties, typically dem-
onstrated in in vitro studies, but also on its ability to
penetrate the biofilm, as also seen through in vivo
studies.? Mouthwashes effective against planktonic
bacteria may not be effective against bacteria within
the biofilm.*#

It should be noted that bacteria within the bio-
film present a higher resistance to distinct antimi-
crobials; therefore, it is questioned if the products
that are available on the market are really effective.
In fact, new in vitro research is being carried out
to determine the efficacy of antimicrobial agents
against biofilms. Most of the available studies pub-
lished on mouthwashes marketed today report on
chlorhexidine and essential oils, showing their abil-
ity to penetrate the biofilm and produce an effective

bactericidal action.*?

However, in no case may the mechanical control
of biofilm be replaced when the third step of the oral
hygiene procedure (use of a rinse) acts as a coadju-
tant. The available rinses, particularly chlorhexidine
and essential oils, can penetrate the biofilm (as seen
through in vivo studies) to eliminate bacteria, di-
minishing its formation and gingivitis development,
even in areas of difficult access, while offering excel-
lent safety and tolerability characteristics.

Dentists should suggest to their patients that they
perform the three steps of the oral hygiene proce-
dure, i.e., brushing, flossing and rinsing, after each
meal, to maintain long-term oral health.3%33

Choosing the active ingredient
for daily use in controlling plaque
and gingivitis

If we recognize that the oral mucosa represents
80% of the total surface of the mouth and that it
can serve as a reservoir for different periodontal
pathogens, which may be transferred to and from
the tooth surface and gingival sulcus, the use of an-
timicrobial substances, together with mechanical
methods for biofilm control, may play an impor-
tant role in reducing these pathogens in reservoirs
left unreached by brushing and flossing.** The evi-
dence suggests that the ideal requisites for chemical
control agents are effectiveness, substantivity, safety
and stability.**

The active ingredients in mouthwashes have a
broad spectrum of action, and are effective against
a great variety of bacteria, viruses and fungi. These
chemical agents must demonstrate efficacy on mi-
croorganisms that cause gingivitis and periodontitis,
both through in vitro and in vivo studies, based on
scientific evidence supporting their long-term effi-
cacy and safety.

The mouthwashes accepted by the American
Dental Association (ADA) have proven effective in
preventing and reducing biofilm and gingivitis. In or-
der to be accepted, the products must meet certain
scientific criteria, mainly in regard to destruction,
inhibition or modification of biofilm, and preven-
tion of, or at least 20% reduction in, gingivitis. They
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must be tested in at least two 6-month independent,
randomized clinical trials with a placebo control
group; they must include subjects with mild to mod-
erate gingivitis, with no adverse events; and they
must have statistically significant results in reducing
plaque and gingivitis.* Up to now only three active
ingredients from different products have obtained
the ADA seal of acceptance:

e chlorhexidine digluconate (for treatment -

short term),
e essential oils (for daily use - long term) and
e triclosan (present in dentifrices).*

The antibacterial effect of these chemical agents
depends on other characteristics such as substantiv-
ity, which can be defined as prolonged iz vivo action
measured in hours.*” Each patient’s needs must be
taken into account separately when prescribing an
antimicrobial agent.

Chlorhexidine digluconate is a cationic bisbigu-
anide agent with a broad antimicrobial spectrum.
It is considered the gold standard for the chemical
control of biofilm,* primarily because of its high
substantivity, and secondly because of its antimicro-
bial activity. It is capable of reducing dental biofilm
by up to 71%, and gingival inflammation by up to
45%, compared to placebo.*

It is highly effective as an adjunct to professional
and home care procedures in controlling periodon-
tal diseases. It is prescribed when the patient is un-
able to perform mechanical control procedures for
any reason, thereby compromising oral hygiene. It is
important to remember that although chlorhexidine
has been shown to have the greatest antiplaque ef-
fects, long-term use (more than 20 days) is not rec-
ommended, because of undesirable side effects, such
as extrinsic tooth staining and calculus buildup,
along with dysgeusia, which can compromise treat-
ment results.*$:30-52

The maintenance of gingival health in patients
with a deficiency in the mechanical control of bio-
film is an indicator for recommending a chemother-
apeutic for daily home care oral hygiene procedures.
The antiplaque and antigingivitis action of a chemi-
cal agent for daily use must not cause adverse events
and must not change the oral microbiota.”> Of all
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the daily mouthwashes available on the market, the
most studied product is one having a fixed combi-
nation of four essential oils (EOs) with a history of
over 100 years as a chemotherapeutic agent, and
with scientific based superiority through in vitro
and in vivo short- and long-term studies on biofilm
control.**** The scientific literature supports the evi-
dence that essential oils have a broad antimicrobial
effect against aerobic and anaerobic microorgan-
isms, Gram+ and Gram-— bacteria, and against yeast
and fungi. They also promote a reduction in both
bacterial endotoxins and biofilm pathogenicity, and
penetrate deeper into the biofilm.%3-55-62

Fine et al.®® investigated the effect of using an
essential-oil-containing mouthwash and its effect on
periodontal pathogenic bacteria levels in individu-
als presenting mild to moderate periodontal disease.
They found that the levels of each subgingival mi-
croorganism were significantly lower at 14 days af-
ter using an essential-oil-containing mouthwash, in
comparison with the control.

Cortelli et al.®* analyzed the microbial and sali-
vary clinical effect of rinses, and concluded that the
essential oils offered benefits in reducing plaque and
gingival inflammation without changing the basic
salivary patterns in patients with advanced peri-
odontal disease.

Charles et al.®* and Sharma et al.*® compared
the long-term efficacy of cetylpyridinium chloride
(CPC) and mouthrinses containing essential oils
(EO) for plaque and gingivitis control. The results
showed a statistically significant difference in the
modified gingival index (MGI) and in the plaque in-
dex (PI), when using EO as compared to CPC. The
plaque reduction after 6 months was 56% higher for
EO, compared with CPC, concluding that the EO
showed highly significant efficacy in long-term re-
duction of plaque and gingivitis.

Gunsolley®® presented a study to evaluate the
evidence of the antiplaque and antigingivitis effect
of mouthwashes and to determine their clinical rel-
evance. He concluded that cetylpyridinium chloride,
chlorhexidine and essential oils are effective agents
to reduce plaque and gingival indexes. Chlorhexi-
dine offered the highest reduction in these indexes,
followed by essential oils and cetylpyridinium chlo-
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ride.

Van Leeuwen et al.’! published a literature review
to systematically evaluate the effects of mouthwash-
es containing essential oils versus chlorhexidine, in
regard to plaque and gingival inflammation param-
eters, through 6-month studies. The authors con-
cluded that chlorhexidine presented better results
than essential oils for dental biofilm control, and
that essential oils did not differ from chlorhexidine
in the long term for gingival inflammation control,
and was therefore a good alternative. Chlorhexidine
presented adverse events, such as tooth and soft tis-
sue staining, after long-term use. The authors con-
cluded that chlorhexidine is the agent of choice for
dental biofilm control in post-operative procedures,
and that essential oils are a good and dependable al-
ternative for controlling gingival inflammation.’!

Cetylpyridinium chloride is another chemical
control agent used in mouthwashes for therapeutic
benefit. Special care must be taken when choosing
the correct formula, in order to guarantee a high de-
gree of bioavailability of the active agent on which
dental biofilm inhibition and inflammation reduc-
tion depend.*%%

It is important that the professional determine
the patient’s specific needs before recommending a
chemical agent to control biofilm, as a complemen-
tary measure for oral hygiene mechanical methods.
Several factors must be considered, insofar as dex-
terity and patient compliance are the most impor-
tant in guiding the suggestions and instructions of-
fered by the dental professional. Dentists must know
their patients’ weaknesses and set guidelines for
them, to which patients must commit with impact-
ful actions to keep up their biofilm control routine.
Thus, the maintenance of the gingival health sta-
tus of patients with a less than optimal mechanical
control of dental biofilm is an indicator for recom-
mending chemical control to supplement daily oral
hygiene practices.

Indications and contraindications
for using mouthwashes daily

The use of chemical agents for biofilm control
has been studied as a way to overcome the short-

comings of mechanical oral habits in order to con-
trol the most frequent oral diseases, such as caries
and periodontal disease. For this reason, they are
indicated mainly for patients with non-controlled
risk factors (sugar-rich diet, poorly positioned teeth,
orthodontics, and prostheses or restorations that
are defective owing to inadequate dental materi-
als).6”¢ They are also indicated for individuals who
are disabled or have dexterity problems, children up
to 6 years of age and the elderly. Other indications
include pre- and post-operative procedures for pre-
venting possible surgical complications, for avoid-
ing pneumonia by aspiration of the oral microbiota,
for elderly patients with oral-pharyngeal diseases,”®
for reducing symptomatology in oral lesions such as
aphthous ulcers””? and for wound tissue healing.

The dentist should decide what the best agents
are, how long they will be used and what are the
most indicated formulations. Chlorhexidine-con-
taining mouthrinses at 0.12% or 0.2% are indicated
for short time periods (1 to 6 weeks). It is important
to note that the clinical effect of chlorhexidine is
higher when the calculus and dental biofilm are pre-
viously removed. Risk analysis should be conducted
for long-term use because of adverse events in rela-
tion to benefits. Patients should be instructed about
the possibility of adverse events, and also about the
possible need for professional stain removal from
teeth and restorations, as well as calculus removal if
present after rinsing with this mouthwash.

The risk of accidental intoxication”?” may oc-
cur in children because of their lack of dexterity,
which may cause swallowing of the chemical agents,
and also because of alcohol ingestion. Moreover,
alcohol-containing mouthwashes are also contrain-
dicated for patients who are addicted to alcohol or
recovering from alcohol addiction.”

There is evidence of a rise in the daily use of
mouthwashes by the population in Latin America,
as compared with populations in the United States
and Europe, where this habit is more widespread.
There is a great variety of formulations available to-
day, but not all are backed up by scientific evidence
to confirm their efficacy and safety. Today’s avail-
ability of efficient formulations with significantly
lower adverse events represents a change in options
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for chemically controlling biofilm, as compared with
the past, when chlorhexidine was the only agent ca-
pable of inhibiting plaque and gingivitis. Dental pro-
fessionals should consider if chemical control must
be used as a coadjutant or as an essential part of the
recommended protocol for adequate oral hygiene.

Making use of a complete and adequate oral
hygiene program that includes chemical control is
well-supported by scientific knowledge and is effec-
tive in reducing gingival inflammatory levels.

Indicating chemotherapeutic agents universally
for biofilm control is still questioned, considering
that some people associate their gingival health with
traditional mechanical control procedures. This is
an epidemiological concern, since this recommenda-
tion of using chemical control will benefit most of
the population. Similar arguments were used in the
past regarding the addition of fluoride in public wa-
ter supplies.

It is important to remember that, in many cases,
antimicrobial rinses, when used as the third step
of an oral hygiene regimen, should not be recom-
mended as a solution for a patient lacking interest or
motivation to adequately perform the required me-
chanical procedures. A pertinent line of reasoning
is that people who do not perform the mechanical
steps properly do not rinse adequately, thus requir-
ing supervision and guidance. Similarly, one cannot
expect that using only chemical control is enough
to remove or do away with biofilm, or else prevent
gingivitis. Clinical studies show that despite the use
of effective formulations, there is still a remnant of
biofilm or gingival inflammation that must be dealt
with. That remaining biofilm will likely be removed
only by improving the mechanical control patterns,
and better results are observed with the association
of chemical control with adequate mechanical con-
trol of the biofilm. This defines the cycle of proper
oral control.

Oral hygiene procedures require constant guid-
ance throughout life’s different stages. Factors in-
clude change in habits, social behaviors associated
with age, socioeconomic position and other deter-
minant variables responsible for the individual’s
health. The role of the dental professionals is to
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monitor patients and offer them the best solutions
for oral health preservation throughout their lives.
With this in mind, chemical control as part of the
daily oral hygiene, together with mechanical pro-
cedures, must be indicated for all individuals who
present supragingival and/or subgingival biofilm,
taking into account age, physical and/or psychologi-
cal limitations, allergies, and other factors.””

Final considerations

Effective mechanical and chemical control strat-
egies must be applied in treating hard (teeth) and
soft tissues (oral mucosa and tongue)—the main res-
ervoirs for microorganism recolonization—in order
to influence biofilm composition and prevent the de-
velopment of caries and periodontal disease.

Although clinical evidence shows that oral me-
chanical hygiene is fundamental to prevent and con-
trol caries and periodontal disease, it is important
to highlight that optimal control is not achieved by
most individuals. This may be attributed to lack
of motivation or manual dexterity, responsible for
non-compliance in following recommendations for
cleaning the teeth. With this in mind, the comple-
mentary use of chemotherapeutic agents has been
investigated as a way to overcome the deficiencies
of mechanical oral hygiene habits, since they reduce
both plaque formation and gingival inflammation,
and also represent a valid strategy to alter the bio-
film and maintain dental and periodontal health.
Oral hygiene procedures represent a long-term com-
mitment and require constant guidance throughout
life’s different phases, which may call for a change
in habits, age-related social behaviors, socioeco-
nomic position and other determinant variables
responsible for the individual’s health. The role of
the dental professional is to monitor patients and
offer them the best recommendations to preserve
oral health throughout their life. With this in mind,
chemical control must be indicated as part of daily
oral hygiene, together with mechanical procedures,
for all individuals who present supragingival and/or
subgingival biofilm, taking into account age, physi-
cal and/or psychological limitations, allergies, and
other factors.
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