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Effect of vegetable oil (Brazil nut oil)
and mineral oil (liquid petrolatum) on
dental biofilm control

Abstract: Dental biofilm control represents a basic procedure to prevent
caries and the occurrence of periodontal diseases. Currently, toothbrush-
es and dentifrices are used almost universally, and the employment of
good oral hygiene allows for appropriate biofilm removal by both me-
chanical and chemical control. The aim of this study was to evaluate
the effectiveness of adding vegetable or mineral oil to a commercially
available dentifrice in dental biofilm control. A comparison using the
Oral Hygiene Index Simplified (OHI-S) was performed in 30 individuals
who were randomly divided into three groups. Group 1 (G1) received a
commercially available dentifrice; the composition of this dentifrice was
modified by addition of mineral oil (Nujol®) for group 2 (G2) or a veg-
etable oil (Alpha Care®) for group 3 (G3) at 10% of the total volume,
respectively. The two-way repeated-measures analysis of variance (two-
way ANOVA) was used to test the effect of group (G1, G2 and G3) or
time (baseline, 45 days and 90 days) on the OHI-S index scores. Statisti-
cal analysis revealed a significant reduction in the OHI-S at day 90 in G2
(p <0.05) and G3 (p < 0.0001) in comparison to G1. Therefore, the addi-
tion of a vegetable or a mineral oil to a commercially available dentifrice
improved dental biofilm control, suggesting that these oils may aid in the
prevention and/or control of caries and periodontal disease.

Descriptors: Dental Plaque; Mineral Oil; Plant Oils; Toothbrushing;
Toothpastes.

Introduction

Dental biofilm control is the primary aim in caries and periodontal
disease prevention. Mechanical removal of the biofilm, performed by
appropriate use of toothbrush and dental floss, has been the main tool
in oral hygiene care. There is a direct relationship between oral hygiene
level, the quantity and quality of dental biofilm, and disease prevalence
and severity. However, the prevalence of caries and periodontal disease
among the population indicates that a significant number of individuals
do not exhibit adequate biofilm control.!

A previous study recommended brushing twice daily complemented
by inter-dental cleaning with dental floss.?> Subsequently, studies have in-
dicated that disease control was improved when instructions regarding
biofilm control were more frequently offered to individuals.? This strat-
egy combined with chemical agents in regular oral hygiene programs has
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been proposed because the isolated use of mechani-
cal procedures is not considered ideal for dental bio-
film control.* Despite recognition of the effective-
ness of mechanical biofilm control, the process may
be potentialized by chemical control, especially in
individuals at high risk to develop oral diseases.>*

The chemical control of dental biofilms had been
studied for several years. The effect of procedures
and oral hygiene products on removal of organic de-
posits from dental surfaces has also been investigat-
ed. The ability of different agents to reduce bacte-
rial adhesion and to inhibit microbial growth on the
oral environment have been reported.” In addition
to the ability for biofilm removal without causing
damage, abrasion or rugosity in the dental enamel,
chemical agents have exhibited the capacity to selec-
tively eliminate oral pathogens without provoking a
negative impact in commensal microbiota.®

A small number of antimicrobial agents have
shown clinical efficacy in dental biofilm control due
to the inherent problems in the activity of agents
within the oral environment and the difficulties incor-
porating these agents into the dental products.’ Al-
though the use of chemical agents with oral hygiene
mechanical procedures is a primary goal in dentistry,
analysis of the clinical benefits and potential adverse
effects of these compounds on dental biofilm ecology
has also been conducted.'’In particular, mouthrinses,
toothpastes, and other topical solutions are suitable
vehicles for dental biofilm control agents. However,
the use of the rinse or gel in combination with regu-
lar toothbrushing with fluoride toothpaste results in
associated costs that are higher than the equivalent
to using an antibiofilm dentifrice.!!

Because dentifrice use has exhibited effective-
ness in dental biofilm control, different formula-
tions have been proposed to improve this process. A
previous study reported that the addition of certain
oils to the dentifrices provided adequate anti-dental
biofilm and anti-gingivitis action.” The proposed
mechanism indicated that a protective barrier on the
dental enamel generated by fatty oils interfered with
dental biofilm formation. Another study reported
that the addition of an essential oil to mouthrinse
did not interfere with fluoride activity against bio-
film acidogenicity.'?

Different oils, usually obtained from a mineral
or vegetable source, are commercially available and
are classified into two main groups (i.e., fixed — fat-
ty; volatile — essential).’® Essential oils are used in
medicine, cosmetics and the food industry, and their
volatile components possess antimicrobial, antifun-
gal and insecticide activity."* The activity of essen-
tial oils in dental biofilm inhibition and reduction
has been reported,'” and these properties are derived
from the absorption to dental enamel that results in
a hydrophobic surface and reduces dental biofilm
deposition.!'

Favorable antibacterial activities of two essen-
tial oils (Mentha piperita and Cuminum cyminum)
against Streptococcus mutans and Streptococcus
pyogenes were recently reported. This effect was ob-
served in volunteers brushing their teeth with denti-
frices containing the essential oils."” Ginger oil has
also been shown to reduce the dental biofilm forma-
tion rate and the total number of aerobic microor-
ganisms colonies in adolescents.'

Mineral oils added to dentifrices resulted in new
formulations that were patented. For instance, there
is a water-free dentifrice, containing mineral oils,
that provides acceptable viscosity characteristics,
suitable extrudable consistency and user-acceptance
due the absence of an undesirable oily or greasy
appearance.” Another dentifrice with mineral oil
(petrolatum) was used for dental biofilm reduction
and periodontal disease control.?’ Other dentifrice
formulations containing mineral oils have been in-
dicated for the prevention and control of caries due
to properties related to dental biofilm debridement,
enamel remineralization, microbial adherence inhi-
bition, and salivary pH maintenance or increase.?!

Thus, dental biofilm control is an important
component in the prevention of caries and periodon-
tal disease. In addition, chemical agents, such as
oils, exhibit properties that improve dental biofilm
control. Therefore, the aim of this study was to eval-
uate the effectiveness of adding vegetable or mineral
oil to a commercially available dentifrice in dental
biofilm control.

Methodology

Participants were randomly selected, undergrad-
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uate students from the Department of Dentistry who
volunteered to participate in the present study. The
inclusion criteria were that the participant exhibited
good general health and toothbrushing habits (i.e.,
regular and thorough brushing). The following ex-
clusion criteria were adopted:

e recent (in the past 3 months) use of antibiotics;

® use of orthodontic appliances;

e chronic usage of anti-inflammatory drugs; or

® pregnancy.

A total of 30 individuals were selected. These in-
dividuals had an age range of 18 to 21 years old, and
there were 23 females and 7 males. The students
were randomly divided into three groups, and each
group had 10 participants. Group 1 (G1) received
an original dentifrice that is currently available on
the market (Colgate Total®, Colgate-Palmolive, Sao
Paulo, Brazil). For group 2 (G2), the mineral oil or
“liquid petrolatum” (Nujol®, Schering-Plough, Rio
de Janeiro, Brazil) was added to the same denti-
frice (Colgate Total®) at 10% of the total volume.
For group 3 (G3), the vegetable oil or “Brazil nut
oil” (Alpha Care®, Vital Atman, Sao Paulo, Brazil)
was also added to the dentifrice (Colgate Total®) at
10% of the total volume. This specific volume of
oil (10%) was selected based on previous reports.??
The dentifrice was repacked (G1) or prepared and
repacked (G2 and G3) by a manipulation pharmacy.
Dentifrice tubes were labeled to ensure that partici-
pants and the researcher analyzing the dental bio-
film were blinded to the product content. Patients
were warned to stop use of the tested toothpaste and
immediately contact the researchers in the occur-
rence of adverse effects, such as mucosa ulcerations,
burning sensation or pain.

Basic fuchsine (1%) solution (BS Pharma, Belo
Horizonte, Brazil) was applied with a cotton tip to
analyze the dental biofilm, and the excess fuchsine
was removed by rinsing with water. The dental bio-
film quantification criteria used in this study was the
Oral Hygiene Index Simplified (OHI-S).?* Briefly, six
dental surfaces were evaluated:

a. posterior teeth — vestibular surfaces of perma-
nent upper right and left first molar; lingual sur-
faces of permanent lower right and left first mo-
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lar; and

b. anterior teeth — vestibular surfaces of permanent
upper right central incisor and permanent lower
left central incisor.

If one of these dental elements was absent, evalu-
ation was performed in the first tooth located dis-
tally. Dental biofilms were classified as follows:

® ( (zero) - absence of stained dental biofilm;

® 1 - stained dental biofilm covering less than 1/3
of the surface;

® 2 - stained dental biofilm covering more than
1/3, but less than 2/3 of the surface; and

® 3 - stained dental biofilm covering more than 2/3
of surface.

The OHI-S index was calculated using the fol-
lowing formula:

OHILS - Sum of vestibular and lingual indexes

total of examined surfaces

Participants were asked to refrain from eating or
drinking two hours prior to the exam. The exams
were conducted in the morning (between 10:00 a.m.
and 11:00 a.m.), and in the same dental office by
a unique trained (Kappa = 0.76) examiner. OHI-S
index scores were analyzed on day one (baseline),
before the use of dentifrices for each specific group.
After this exam, participants received dentifrice
tubes that were sufficient for toothbrushing up to
four times daily, and new toothbrushes (Oral B®,
Gillete do Brazil, Sao Paulo, Brazil) were also pro-
vided to promote standardization. Participants were
instructed to maintain their routine oral hygiene
habits, and the OHI-S index was reevaluated at 45
and 90 days after the first exam.

OHI-S index scores were initially submitted to
the D’Agostino-Pearson normality test, and a nor-
mal distribution was detected. Subsequently, the
two-way repeated-measures analysis of variance
(two-way ANOVA; Bonferroni post hoc analysis)
was used to test the effect of each group (G1, G2 and
G3) or time (baseline, 45 days and 90 days) on the
OHI-S index scores. The level of significance was set
at 5%, and statistical analysis was performed using
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Figure 1 - Mean and standard
deviation of OHI-S values for each 2.2
evaluated group and time.

OHI-S
b

1.0

Baseline

. G1
= G2
7z G3

45 days 90 days

G1 (control group); G2 (mineral oil group); G3 (vegetal oil group).

m p<0.05; % p<0.0001.

p values were obtained by two-way repeated-measures ANOVA (Bonferroni post hoc analysis).

GraphPad Prism version 5.00 for Windows (Graph-
Pad Software, San Diego, USA).

This study was independently reviewed and ap-
proved by the Ethics Committee of PUC Minas. In-
formed consent was obtained from all individuals
prior to their participation, and the rights of these
subjects were protected at all times.

Results

The mean and standard deviation values of the
OHI-S index scores in each evaluated group and
time are illustrated in Figure 1 and are described as
follows:

® Day 1 (baseline):

- 1.79 £ 0.36 (G1),

- 1.83 +0.44 (G2) and

~ 1.8340.42 (G3);

® 45 days:
- 1.49 £ 0.32 (G1),
- 1.16 £0.19 (G2) and
- 1.14 £ 0.34 (G3);

® 90 days:
- 1.31 £ 0.16 (G1),
- 0.89+£0.17 (G2) and
- 0.63 £0.18 (G3).

The statistical analysis demonstrated that the
OHI-S index scores are affected by time (p < 0.0001)
and by group (p = 0.0196). No significant differenc-
es in OHI-S index scores (p > 0.05) were observed
among G1, G2 and G3 at day 1 (baseline). At day
45, no significant differences in OHI-S index scores
(p > 0.05) were observed among G1, G2 and G3. At
the final time point (day 90), significant differences
in OHI-S index scores were observed between G1
and G2 (p < 0.05) and also G1 and G3 (p < 0.0001).

Discussion

The present study revealed the absence of signifi-
cant differences among groups at baseline, indicat-
ing that the groups were homogeneous in previous
oral hygiene. Even though the OHI-S index score
means of G2 and G3 were lower than G1, the results
at day 45 suggest that this amount of time using the
tested toothpastes was not sufficient to promote a
statistically significant difference in dental biofilm
control. In contrast, a 90 day period using the tested
toothpastes was sufficient to promote a significant
improvement in dental biofilm control in G2 and G3
compared to G1.

The importance of dental biofilm control by
daily toothbrushing with dentifrices containing
chemical agents (i.e., fluoride) has been previously
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reported.?*?* In this regard, a number of studies
have indicated that treatment with only mechanical
dental biofilm control might not be sufficient to pre-
vent oral diseases.>*?%2¢ Therefore, the use of cer-
tain agents to improve dental biofilm control should
be analyzed.** Specific dentifrice constituents pro-
mote the chemical and mechanical control of den-
tal biofilms. However, new formulations should be
developed to improve dental biofilm control and to
prevent caries and periodontal diseases prevention.

In the present study, subjects who brushed their
teeth with toothpaste supplemented with mineral
oil or vegetable oil exhibited reduced oral hygiene
indexes. Notably, the absence of differences among
groups at baseline demonstrates that the groups
were homogeneous in their potential for dental bio-
film control. Because previous studies have reported
that improved dental biofilm control occurred in
patients at the start of evaluations,?> we decided to
analyze OHI-S for 90 days. Our results suggest that
insertion of oils in dentifrices may lead to important
beneficial effects.

These results are similar to those from a previous
study that used almond oil without abrasives’ and to
another study that evaluated the effect of essential
oils used as an adjunct to daily toothbrushing with-
out supervision.?” Therefore, the use of anti-micro-
bial dental agents should be considered as a comple-
mentary procedure in dental biofilm control.*¢

The properties of essential oils include the ca-
pacity to penetrate the biofilm, kill bacteria and
reduce dental biofilm volume and pathogenicity,?
resulting in oral health improvement.'"” The use of
oral hygiene products containing oils twice daily re-
duces the level of specific bacteria associated with
gingival diseases.?’ Previous reports have shown
that patients with adequate oral hygiene habits do
not always manage to appropriately remove dental
biofilm; however, the combination of oils with den-
tal procedures might enhance dental biofilm control
due to a series of mechanisms, such as inhibition of
dental biofilm proliferation, interference in coloni-
zation and/or microbicidal activity.?

The addition of oils in dentifrices was effective,
although supervised toothbrushing to reduce dental
plaques and gum bleeding in individuals submitted
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to prosthetic treatment is still imporant.” The addi-
tion of oils to dentifrices may reduce costs, due to
the replacement of several well-known expensive
antibiofilm agents in addition to the simple mecha-
nism that does not require special equipment. Fur-
thermore, drugstore expenses are lower as the active
principles in the oil last longer.!3

In the current study, five volunteers reported dis-
comfort with the taste of the dentifrices containing
vegetable oil. Although taste perception was not
included in the initial evaluation, it is important to
include that these complaints did not occur after 15
days using these specific dentifrices.

To date, the interaction between essential oils
and other components of dentifrices is not known,
although a previous study demonstrated that these
oils do not interfere with fluoride activity against
biofilm acidogenicity on mouthrinses.'> Moreover,
future studies should address this issue because the
potential cytotoxic effects of the long term use of
dentifrices containing Alpha Care® and Nujol® was
not investigated in this study.

Finally, participants of the present study were se-
lected among undergraduate dental students. There-
fore, this restricted sample is composed of younger
and healthier individuals who exhibit better oral hy-
giene habits and a lower prevalence of oral diseases
in comparison to the general population. Therefore,
additional studies should evaluate the effectiveness
of vegetable and mineral oil addition to dentifrices
for dental biofilm control in the general population
because these individuals might have a higher preva-
lence of systemic and periodontal diseases in addi-
tion to poor oral hygiene habits.

Conclusions

In this study, the addition of a vegetable or a
mineral oil to a commercially available dentifrice
improved dental biofilm control. Therefore, addi-
tional studies should be conducted to better under-
stand these products containing essential oils. Den-
tistry professionals should consider and recognize
treatments containing essential oils and inform their
patients and Public Health Services of the associated
benefits.
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