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Proposal for the teaching of the chemical
control of supragingival biofilm?

Abstract: The mechanical control of supragingival biofilm is accepted
as one of the most important measures to treat and prevent dental car-
ies and periodontal diseases. Nevertheless, maintaining dental surfaces
biofilm-free is not an easy task. In this regard, chemical agents, mainly
in the form of mouthwashes, have been studied to help overcome the dif-
ficulties involved in the mechanical control of biofilm. The aim of this
paper was to discuss proposals for the teaching of supragingival chemi-
cal control (SCC) in order to improve dentists’ knowledge regarding this
clinical issue. Firstly, the literature regarding the efficacy of antiseptics
is presented, clearly showing that chemical agents are clinically effective
in the reduction of biofilm and gingival inflammation when used as ad-
juvant agents to mechanical control. Thus, it is suggested that the con-
tent related to SCC be included in the curricular grid of dental schools.
Secondly, some essential topics are recommended to be included in the
teaching of SCC as follows: skills and competencies expected of a gradu-
ate dentist regarding SCC; how to include this content in the curricular
grid; teaching-learning tools and techniques to be employed; and pro-
gram content.

Descriptors: Anti-Infective Agents, Local; Education; Learning;
Gingivitis; Biofilms.

Introduction

The objectives of dental practice include prevention and treatment
of oral diseases that are most prevalent among populations. One of the
main actions taken both for the prevention and the treatment of peri-
odontal diseases and caries has been the mechanical control of suprag-
ingival biofilm. However, keeping dental surfaces biofilm-free is not an
easy task. In order to aid in biofilm control, chemical agents have been
studied over decades, especially in the form of mouthwashes. Sales of
these chemical agents have been growing worldwide, and a significant
number of commercial products with various active ingredients are cur-
rently available on the market. Particularly in Brazil, there is unrestricted
access to mouthwashes at pharmacies and supermarkets, and this has
been popularizing theses products and their continuous — and sometimes
indiscriminate — use.

In this context, it is important for the dental professional to be ac-
quainted with the agents and products designed for the chemical control
of supraginigival biofilm, as well as to know how to indicate them, evalu-
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ate their effectiveness and any probable adverse ef-
fects. Dental professionals are expected to have these
skills and competencies, which can only be achieved
with the engagement of educational institutions in
including these contents in their curricular grids
in order to meet the great demand for information
related to them. Thus, this work group has met in
order to formulate proposals for the teaching of the
chemical control of supragingival biofilm with the
aim of improving dental professionals’ education re-
garding this matter.

Justification for the chemical
control of supragingival biofilm
and gingival inflammation

Supragingival bacterial biofilm is considered one
of the determining factors of the oral diseases that
are most prevalent among populations — caries and
periodontal disease.? Therefore, treatment and pre-
vention strategies should include the fight against
this biofilm. Since biofilm represents an infectious
component in the causal chain of oral diseases, it is
plausible to apply chemical agents that act against
the bacteria present in biofilm.

It is known that tooth brushing is a widely
practiced habit. However, only a small percentage
of people perform a high standard of mechanical
control of supragingival biofilm. This is due either
to the lack of motivation to perform hygiene pro-
cedures in all teeth or to issues related to manual
skills. Difficulties in the mechanical control of den-
tal biofilm are further aggravated when it comes to
cleaning proximal surfaces. Dental floss or other in-
terproximal cleansing methods are not widely used
and require greater motivation and manual skill.
This can also be confirmed by the limited quantity
of dental floss consumed in several countries, in-
cluding Brazil.? In this respect, means of chemical
control could be used together with mechanical con-
trol to improve the effectiveness of the daily removal
of supragingival biofilm.*’ Moreover, there are situ-
ations in which individuals are incapable to perform
the mechanical control of supragingival biofilm. The
most common situations include postoperative peri-
ods following oral surgery, traumas with or without
intermaxillary immobilization, and physical and/or
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mental deficiencies.

It is in this context that scientific evidence has
been produced on the chemical control of suprag-
ingival biofilm, and the main clinical outcomes are
the reduction of the formation of biofilm and the re-
duction of gingival inflammation, assessed with the
use of indexes accepted in the literature. Chlorhexi-
dine has been studied since the last century® and is
recognized as the gold-standard chemical agent for
biofilm control,”* especially due to its high substan-
tivity (ability to remain active in the oral environ-
ment) and the antimicrobial activity against bacteria
present in the oral cavity. Studies show reductions
of up to 71% and 45% in biofilm and gingival in-
flammation, respectively, with the use of chlorhexi-
dine in comparison with placebo.” However, the use
of chlorhexidine is limited due to the occurrence of
important adverse effects, particularly tooth stain-
ing and transitory change in taste sensation. For this
reason, chlorhexidine has been commonly indicated
as a substitute for mechanical control only for short
periods of time.

Various mouthwashes have been studied to help
overcome the difficulties related to mechanical con-
trol and effectively reduce the formation of biofilm
and gingivitis, with an emphasis on those containing
triclosan, essential oils and cetylpyridinium chloride
as active ingredients. Meta-analyses have consis-
tently shown that the daily use of mouthwashes con-
taining essential oils and cetylpyridinium chloride
significantly reduces the visible plaque (biofilm) and
gingivitis in comparison with the use of placebo so-
lutions or with the non-use of any solution.!’'? Few
studies have been conducted with solutions con-
taining triclosan since this agent is found mostly in
toothpaste formulations. Few studies have evaluated
the use of cetylpyridinium chloride, showing statis-
tically significant anti-plaque and anti-gingivitis ef-
fects, although of small clinical magnitude.! Most
of these studies were carried out evaluating the anti-
plaque and anti-gingivitis effect of essential oils. Lit-
erature indicates that there is a greater consistency
in the studies showing a significant additional effect
for essential oils when used together with unsuper-
vised toothbrushing.'®12:13

Concerns have emerged regarding the risk of
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development of oral cancer due to the chronic and
continuous use of mouthwashes containing alcohol
in their formulation." This is due to the fact that
the consumption of alcoholic beverages is a risk fac-
tor for the development of oral cancer, and people
have indirectly questioned if the daily use of mouth-
washes containing alcohol would have the same ef-
fect. However, there is no evidence that the use of
the products available on the market could be asso-
ciated to the development of oral cancer.

Few studies have been published about this mat-
ter, producing scientific evidence of low quality and
yielding inconclusive!*'¢ findings, so it can be stated
that mouthwashes containing alcohol are safe and
effective.'”

Literature clearly shows that chemical agents
are clinically effective in the reduction of biofilm
and gingival inflammation when used as support-
ing agents in mechanical control, so they must be
indicated in clinical practice. In this respect, to fail
to indicate the chemical control of biofilm means
to fail to provide the patient with the best possible
guidance. Consequently, the dentist must have ad-
equate knowledge on the subject to be able to indi-
cate the best chemical control alternative for each
case. This is why we suggest that the content relat-
ed to the chemical control of supragingival biofilm
should be included in the curricular grid of dentistry
courses in Brazil. We further suggest that some es-
sential topics should be included in the teaching of
chemical control, as shown below:

1. Skills and competencies expected of a graduate
dental professional regarding the chemical con-
trol of supragingival biofilm

2. Including these contents in the curricular grid

3. teaching-learning tools and techniques to be em-
ployed

4. Course content

1. Skills and competencies expected of a
graduate dental professional

a. Identifying Supragingival Chemical Control
(SCC) needs in individuals or groups

b. Searching and critically evaluating literature re-
lated to individual or collective SCC needs

c. Selecting and prescribing the active ingredients
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most appropriate to the patient’s needs

. Knowing the risks and benefits of the agents se-

lected

. Being able to include the patient in the decision-

making process regarding this selection
Following up and evaluating the results of the
use of the agent selected

. Analyzing the cost-benefit ratio

Including these contents in the
curricular grid

. Integrating SCC contents for the basic and ap-

plied areas

. Including SCC contents in individual and collec-

tive activities

. Including SCC in clinical routines and protocols

to deal with different complexities

. Practical activities related to clinical and micro-

biological evaluation of SCC

. Research and extension activities related to SCC

Teaching-learning tools and techniques
to be employed

. Expositive lectures
. Encouraging the use of active methodologies

I. Seminars

Il. Clinical cases

Il. Problem solving

IV.Using distance learning tools

Course content

. Background
. Justification of SCC

I. Reasons for using — mechanical control limi-
tations, deftness and motivation, self-efficacy
etc.

Contextual review of the knowledge about su-

pragingival biofilm and gingival inflammation

. Ideal properties of agents used for SCC
. Agent types and classes

Mechanisms of action

. Pharmacodynamics, toxicological and adverse

effects

. Laboratory and experimental evidence of the ef-

fect of chemical agents
Clinical evidence
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Clinical evidence of the use in patients with spe-
cial needs

. Clinical evidence of SCC in Periimplantar infec-

tions
Indications and contraindications

.Use of SCC in treated patients that are included
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