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Necessity to review the
Brazilian regulation about
fluoride toothpastes

ABSTRACT

The aim of this study was to evaluate the adequacy of the Brazilian
legislation about fluoride toothpaste. A search was conducted in LILACS,
Medline and SciELO databases about the fluoride concentration found in
Brazilians toothpastes, using descriptors on health. Publications since 1981
have shown that some Brazilian toothpastes are not able to maintain, during
their expiration time, a minimum of 1,000 ppm F of soluble fluoride in the
formulation. However, the Brazilian regulation (ANVISA, Resolution 79,
August 28, 2000) only sets the maximum total fluoride (0.15%; 1,500 ppm F)
that a toothpaste may contain but not the minimum concentration of soluble
fluoride that it should contain to have anticaries potential, which according
to systematic reviews should be 1,000 ppm F. Therefore, the Brazilian
regulation on fluoride toothpastes needs to be revised to assure the efficacy
of those products for caries control.

DESCRIPTORS: Dentifrices. Fluoridation, legislation &
jurisprudence. Brazilian Health Surveillance Agency. Dental Caries,
prevention & control. Review.
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INTRODUCTION

Toothbrushing with fluoride toothpastes has been
pointed out as one of the factors responsible for the
decline in dental caries in high® and medium-income
countries, such as Brazil.! Besides that, the use of
toothpastes may be considered the most rational method
of fluoride use, because at same time that brushing
promotes dental biofilm (dental plaque) disorganiza-
tion, fluoride concentration is increased in the oral
cavity.'? Nonetheless, fluoride must be chemically
compatible in the toothpaste formulation to ensure
anti-caries efficacy.*

Systematic reviews concluded that toothpaste
formulations must contain concentrations of at least
1,000 ppm fluoride to provide an anti-caries effect.!"!
Moreover, to be able to interfere with the caries process,
reducing demineralization and enhancing dental remin-
eralization, fluoride must be chemically soluble in
the formulation.'? Therefore, fluoride concentration
and stability has been studied since the early 1980s.
Those analyses have confirmed that not all toothpastes
are able to maintain, until their expiration dates, the
minimum soluble fluoride concentration required to
yield maximum anti-caries effect.!®!31528a

The Brazilian regulation about fluoride in toothpastes
has underwent several modifications, which abol-
ished the requirement that fluoride is soluble in the
formulation.>*4¢ Thus, the current regulation in Brazil
(ANVISA, Regulation 79) only establishes that total
fluoride (F) concentration in toothpaste must not be
higher than 0.15% (1,500 ppm F).c Therefore, since
this legislation was published, toothpastes with less
1,000 ppm of soluble F, or having most fluoride chemi-
cally insoluble, have been found in the market.>** The
same problem has been shown with fluoride toothpastes
distributed by public health care services to socially
vulnerable populations.?

Thus, we evaluated how adequate the current Brazilian
regulation governing fluoride toothpastes is.

METHODS

A bibliographical survey was conducted, regarding
the period between 1981 and 2014, in the following
electronic databases: LILACS, Medline, and SciELO.
The following keywords were used: Dentifrices,
Toothpastes, Fluoride, and Brazil, in the Portuguese
and English languages.

Papers were selected based on the following criteria:
peer-reviewed studies (descriptive, observational, inter-
vention, and literature reviews), that had been fully
published in scientific journals. Titles and abstracts
were used for initial selection, according to the previ-
ously defined criteria.

A form was drafted to collect the following information
from fully read, selected articles: title of the article, title
of the periodical, year of publication, study country,
category of the study (original, review, and others),
theoretical reference, method of analysis, objective,
and results found.

Official documents from the Brazilian Ministry of
Health were also referred to, as well as the Brazilian
and international regulations on fluoride toothpastes.

RESULTS ANALYSIS

Dental caries decline and the importance of
fluoride toothpastes

Tooth decay is a cumulative disease that affects indi-
viduals of all ages and socioeconomic levels at different
extents. It is more prevalent in economically and educa-
tionally vulnerable populations.?*?* Even though caries
indexes have significantly declined since the 1990s,"¢
it remains one of the biggest public health problems in
Brazil. Among factors contributing to that decline,
besides the decentralization in the Brazilian health
care system and the fluoridation of its public water
supplies, the widespread use of fluoride toothpastes
stands out.!0222
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In fact, the implication of fluoride toothpastes to caries
decline in most high® and medium-income'® countries
has been highlighted. The reduction of dental caries,
regardless of public water supply fluoridation, is known
to coincide with the implementation and more wide-
spread use of those products.?’ Similarly, it has been
shown that dental caries declined in 16 countries at
the same time that fluoride was added to over 90.0%
of marketed toothpastes.?*

Particularly in Brazil, only 25.0% of toothpastes in the
market were fluoridated until 1988. By then, no regu-
lation existed in Brazil governing fluoride amounts
in those products. In September 1988, fluoride was
added to the top-selling toothpaste in Brazil, which
had a market share of 50.0%. Thus, in 1989, the sale
of fluoride toothpastes was widespread to a population
scale in the country, and from there reached 90.0%
of toothpaste sales.® That fact represented an expres-
sive increase in access to fluoride in public health
care, as Brazil ranks third regarding per capita tooth-
paste consumption, following only the United States
and Japan.' Besides that increase, both in the supply
and in the consumption of fluoride toothpastes, the
sanitary reform that took place in Brazil led to the
implementation of health care prevention programs
at schools, allowing for another segment of society
to also be benefited by such fluoride use.!” This fact
may have represented a strong impact in dental caries
reduction in Brazilian school-children, regardless of
water fluoridation.!%%

The importance of fluoride toothpastes for the
decline in dental caries rates that took place in Brazil
has leveled off the impact of water fluoridation in
the reduction of dental caries, as observed in other
countries. As a matter of fact, Pereira et al*® (2000)
followed the changes in dental caries prevalence in
school-children from two municipalities, from 1991
to 1997. One of those municipalities had fluoridated
water (Piracicaba, SP, Southeastern Brazil) and the
other one did not (Iracemapolis, SP). In 1991, caries
prevalence was 50.0% smaller in Piracicaba than in
Iracemapolis. However, that percentage was gradu-
ally reduced with time, until it reached approximately
30.0% in 1997. That difference could have been even
smaller if dental caries prevalence in Piracicaba was
not also declining.

Nevertheless, in order that for fluoride toothpastes
present anticaries potential, some minimum require-
ments must be met.

Composition and stability of fluoride toothpastes

Toothpaste formulations have several components,
and each of them has a specific role to ensure the
desired cosmetic and preventive-therapeutic effects.’
However, two of them must be discussed in further

depth, having in mind their significant role in the caries
control-activity of fluoride toothpastes: the abrasives
and fluoride as preventive-therapeutic agent.'**

Regarding the preventive-therapeutic components,
toothpastes should contain available fluoride
(chemically-soluble fluoride) in their formulas to have
anti-caries effect. In order to achieve that, the types of
abrasives in formulas and the chemical forms of fluoride
used must be considered.* In fact, the first toothpastes
that were developed in the 1960s were not fully effec-
tive in reducing dental caries, because the toothpaste
was formulated with an abrasive and a fluoride salt that
were chemically imcompatible.?’

In Brazil, most toothpastes in the market are manufac-
tured with two kinds of fluoride salts: sodium mono-
fluorophosphate (MFP = Na,FPO,) or sodium fluoride
(NaF).?® NaF is an inorganic salt that, in contact with
water, releases fluoride as ion (F-). In MFP, fluoride is
covalently bound to the phosphorous atom and when
it is dissolved, monofluorophosphate ions (FPO?)
are released to the solution. Fluoride as F- or FPOX
ions released from NaF or MFP are potentially active
against caries. NaF or MFP are added to toothpastes
formulation depending on the abrasive systems used.>*
The proper combination of fluoridated compound and
abrasive systems is fundamental to ensure that the
toothpaste is effective against caries.”

Regarding abrasive agents, they are important compo-
nents in toothpastes, as they control tooth staining and
help remove accumulated biofilm from the teeth during
brushing. In Brazil, most toothpastes that are used by
the population have calcium carbonate (CaCO,) as
their abrasive agent.?® In other countries, dicalcium
phosphate dihydrate (CaHPO,.2H,0) is also used as
abrasive.?’ Those toothpastes containing calcium in the
abrasive have free Ca*" ions in their formulas, which
react with ionic fluoride, forming into the toothpaste
tube calcium fluoride-like (CaF)) insoluble salts, which
do not have anticaries property.'

Thus, toothpastes containing Ca in their abrasives
cannot be formulated with NaF, SnF, or amine fluorides
salts because fluoride ions present in them immediately
react with Ca™, forming insoluble salts.'** Since insol-
uble fluoride salts do not have anticaries effect, silica
(Si0,) has been used as an abrasive agent in toothpastes
that are formulated with fluoride salts that produce fluo-
ride ions. Toothpastes formulated with SiO, allow that
all fluoride added remain soluble throughout shelf life
of the toothpaste.'*

As fluoride ion-generating salts cannot be used
in toothpaste formulations containing Ca in their
abrasives, MFP was developed in the 1960s, and it
has been used in toothpastes ever since.?’ As fluo-
ride is covalently bound to phosphate, it does not



immediately react with Ca** when toothpastes are
produced. However, with time, MFP undergoes
hydrolysis and releases fluoride ions, which react
with Ca™ ions of the abrasive. According to the time
of storage, the concentration of soluble fluoride is
gradually reduced and consequently the concentra-
tion of insoluble fluoride is increased in formula-
tion containing MFP/CaCO,.” This fact reinforces
the need for evaluating the shelf lives of toothpaste
formulations and the availability of soluble fluoride
in toothpastes in the market.™

Fluoride concentration in Brazilian toothpastes

Both total and soluble fluoride concentrations in
Brazilian toothpastes have been evaluated since the
early 1980s.¢ At that time, seven fluoride toothpastes
existed in the Brazilian market and only two of them
had proper soluble fluoride concentration to have
anticaries potential. The evaluation of stability of
Brazilian fluoride toothpastes was first conducted in
the early 1980s and published in 1986.” The results
showed that only three of seven toothpastes analyzed
had totally stable fluoride. Insoluble fluoride concen-
tration increased with time in four toothpastes and
after a year at room temperature, in one toothpaste
only 20.0% of soluble fluoride was found. Thus, this
study showed that Brazilian fluoride toothpastes had
very different stability patterns, indicating possibly
impaired anticaries effect.

In 1989, fluoride concentrations in 10 toothpastes of
the Brazilian market were determined when they were
purchased (fresh samples) and after accelerated aging.®
The results showed that only 40.0% of toothpastes had
stable fluoride in their formulations. In the remaining
toothpastes, insoluble fluoride percentage increased
with time, ranging from 10.0% to 80.0%. These results
indicated the need to regulate the quality of fluoride
toothpastes in Brazil.

Ten years later, Duarte et al (1999) reported the fluoride
concentration and stability in the five top-selling tooth-
pastes in Brazil from the five regions of the country.'
The results showed that soluble fluoride concentrations
in fresh samples were smaller than expected, decreasing
by 21.0% and 44.0% after the accelerated aging process.
The only toothpaste that maintained its soluble fluo-
ride concentration with time was the one containing
silica (SiO,) as abrasive. The authors'é concluded that
part of fluoride was not chemically available in the
most toothpastes evaluated, impairing their anticaries
potential effect.

Orth et al® (2001) described fluoride concentration
in the five top-selling toothpastes in Brazil and in
one that had been launched in the market soon after
Resolution 79 from ANVISA (August 28, 2000)
had become effective.® Five had MFP/CaCO, and
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one had MFP/Si0, in their formulations. The data
showed that in only one of the toothpastes all fluo-
ride was soluble. In the remaining ones, insoluble
fluoride percentages ranged from 6.0% to 55.0%.
In the newly-launched toothpaste, total fluoride
concentration was 1,423 ppm F, which complied
with the recently launched regulation. However, it
only had 635 ppm of soluble F to provide anticaries
effect. Therefore, the authors concluded that it was
mandatory to review ANVISA’s regulation to ensure
population access to toothpastes containing fluoride
potentially active against dental caries.

Fluoride stability was evaluated in seven toothpastes
sold in Manaus, AM, under distinct environmental
conditions. Five of them had MFP/CaCO, and two
of them had NaF/SiO, in their formulations.” The
analyses showed that all evaluated toothpastes had
soluble fluoride concentrations suitable to have anti-
caries potential. However, most toothpastes did not
show fluoride stability after storage. In some of them,
40.0% of insoluble fluoride was found after 12 months
storage at room temperature. The authors® concluded
that, although total fluoride concentrations in all tooth-
pastes evaluated complied with Resolution 79 from
ANVISA ¢ the reduction of soluble fluoride concen-
tration during storage could impair anticaries effects
of some formulations.

In 2010, Cury et al'® analyzed 30 toothpaste brands that
were being used by 206 Brazilian children from Montes
Claros, MG, Southeastern Brazil. The study found
that around 36.0% of MFP/CaCO,-based toothpastes
had less than 1,000 ppm of soluble fluoride in their
composition.

Ricomini et al® (2012) analyzed the five top-selling
fluoride toothpastes in Brazil, which were purchased in
the five regions of the country. Four had MFP/CaCO,
and one had NaF/SiO, in their formulations. The authors
showed that the five evaluated toothpastes had soluble
fluoride concentrations greater than 1,000 ppm F,
regardless of the regions where they were purchased.
Nonetheless, when fluoride concentration in those
toothpastes were evaluated after they have been
stored at room temperature, only one of them was
able to maintain soluble fluoride concentrations above
1,000 ppm F.15

All previous publications reporting the problem
with fluoride concentrations in toothpastes involved
products that had been purchased in the Brazilian
market. Conversely, Cortes et al* (2012) analyzed
the fluoride concentrations in two toothpastes that
were distributed by public oral health care services
in Sao Gabriel da Cachoeira municipality, AM,
Northern Brazil, to the local indigenous popula-
tion. Both had formulas with total concentrations
of 1,500 ppm F. However, the average soluble
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fluoride concentration in one of the toothpastes was
694.7 ppm F, while in the other it was 243.9 ppm F,
both below the minimum 1,000 ppm F required to
ensure anticaries effect. One of those toothpastes
was commercial but the other one was distributed
by the Brasil Sorridente (Smiling Brazil) program,
an initiative from the Ministry of Health.

Thus, the results found confirm the need for revising
the current Resolution 79 from ANVISA,® to ensure
the population has access to fluoride toothpastes with
anticaries effect.

Evolution and necessity to review the Brazilian
regulation on fluoride toothpastes

The first Brazilian regulation on fluoride toothpastes
was established in 1989, Regulation 22 of Secretaria
Nacional de Saude de Vigilancia Sanitaria (National
Health Surveillance System).® That regulation estab-
lished maximum and minimum soluble fluoride
concentration parameters a toothpaste should have.
Thus, when they were manufactured (fresh sample),
toothpastes were required to have a soluble fluo-
ride concentration of at least 1,100 ppm F and a
maximum one of 1,500 ppm F. This regulation also
established the minimum soluble fluoride concen-
trations that a toothpaste should maintain during its
whole shelf life. That regulation underwent several
changes, and it was superseded by later regulations
from ANVISA (Table).c4¢

Regulation 108 from December 26, 1994¢ kept the
same specifications as Regulation 22 concerning
fluoride concentration and stability that a toothpaste
should have when manufactured and throughout

its shelf life. However, it did not specify that the
concentration of fluoride in ppm should be soluble.
Thus, this regulation would be attended even if all
fluoride in a toothpaste with 1,500 ppm of total
fluoride were insoluble (therefore without anti-
caries potential).

In 1996, a new regulation was drafted (Regulation 71
from May 29, 1996).9 It established that toothpastes
should contain concentrations of 0.15% of fluoride
(1,500 ppm F). The specification about fluoride stability
was abolished but with no requirement that fluoride
should be chemically soluble in the formulation. That
regulation also specified that several fluoride salts could
be used in toothpastes.

Resolution 79, from August 28, 2000 is currently in
force in Brazil.© It regulates oral and dental hygiene
products. Regarding fluoride toothpaste, that reso-
lution only determines that the maximum fluoride
concentration in formulas should not exceed 0.15%
(expressed as fluoride — 1,500 ppm F). It also spec-
ifies the various fluoride salts that can be used in
toothpastes. Nevertheless, that regulation does not
determine how much soluble fluoride (potentially
active against caries) a toothpaste should contain and
maintain throughout its shelf life.

The information reported above suggests that, with
the evolution of Brazilian regulations on fluoride
toothpastes, the main concern was safety, because
the legislations only specified the maximum total
fluoride amount of 0.15% that a formulation should
contain. Therefore, the current regulation does not
ensure that fluoride is soluble in a toothpaste to
have anti-caries potential. In several publications

Table. Evolution of the Brazilian regulation on fluoride toothpastes.

Regulation

Specifications

Regulation 22 from December 20,
1989," Secretaria Nacional de Satde de
Vigilancia Sanitdria (National Health
Surveillance System)

Regulation 108, from September 26,
1994,© ANVISA

Initial concentration (fresh sample) of ionic or ionizable soluble fluoride of at least
1,000 ppm and a maximum of 1,500 ppm.
Fluoride compound must react with enamel or dentin.
Maintenance of a minimum ionic or ionizable soluble fluoride concentration
throughout the whole shelf life of the product.

Initial fluoride concentration (fresh sample) of at least 1,000 ppm and a maximum

of 1,500 ppm.

Fluoride compound must react with enamel or dentin.
Maintenance of minimum fluoride concentrations throughout the whole shelf life

Regulation 71 from May 29, 1996,¢
ANVISA

of products.

Maximum concentration of 0.15%, expressed as fluoride (1,500 ppm F).
Several fluoride salts can be used in toothpastes.

Mixtures of allowed fluoride compounds, as long as total fluoride concentration

Resolution 79, from August 28, 2000,°
ANVISA

does not exceed 0.15%.

Maximum concentration of 0.15%, expressed as fluoride (1,500 ppm F).
Several fluoride salts can be used in toothpastes.

Mixtures of allowed fluoride compounds, as long as total fluoride concentration

does not exceed 0.15%.

ANVISA: Agéncia Nacional de Vigilancia Sanitdria (Brazilian Health Surveillance Agency)



an appeal was made to change this regulation,>1%-25-28
and the present publication systematically ratifies
this necessity.

The problem discussed in this review is not only found
in Brazil, because the legislations of other countries
also do not ensure that toothpastes have minimum
soluble fluoride concentration to have anticaries poten-
tial, as seen in international publications.!*!171 The
American legislation is an exception,! because besides
establishing the maximum total fluoride amount that
can be added to a toothpaste, it also requires they have
and maintain a minimum concentration of soluble fluo-
ride in the formulation. On the other hand, both the
European' and the Mercosur legislations,’ similarly
to Brazilian legislation, only establish the maximum
amount of total fluorine that a toothpaste should
contain (0.15%).
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