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Comparative antiplaque and
antigingivitis efficacy of three antiseptic
mouthrinses: a two week randomized
clinical trial

Abstract: The objective of this randomized, examiner blind, parallel
group, controlled clinical trial was to compare the antiplaque and an-
tigingivitis efficacy of an essential oil-containing mouthrinse (EO) to
two mouthrinses containing 0.05% Cetylpyridinium Chloride (CPC),
one with alcohol and one alcohol-free, using a two-week experimental
gingivitis validated-model with a 5% hydroalcohol rinse serving as the
negative control. One hundred and fifty-nine subjects, 56 males and 103
females; ranging in age from 18 to 58 years in good general health were
assigned to one of the four treatment groups: EO (n = 40), 0.05% CPC
with alcohol (CPC,, n = 39), 0.05% CPC alcohol-free (CPC_, n = 40),
and 5% hydroalcohol negative control (n=40). The Mean Turesky
Modification of the Quigley-Hein Plaque Index (PI) and the Mean Modi-
fied Gingival Index (MGI) were the primary efficacy endpoints and were

na’

evaluated at baseline and at two weeks. Following baseline examina-
tions, subjects received a complete dental prophylaxis and began super-
vised rinsing with their assigned mouthrinse twice daily for two weeks,
as their sole oral hygiene measure; 151 subjects completed the trial. Two
weeks after baseline the EO adjusted mean PI and MGI scores were
significantly lower than those of both CPC rinses and negative control
(p < 0.001). In conclusion, the EO mouthrinse demonstrated significantly
greater antiplaque and antigingivitis efficacy than both CPC-containing
mouthrinses and the negative control.

Descriptors: Dental plaque; Gingivitis / prevention & control;
Antiseptics; Oral hygiene.
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Introduction

Dental plaque has been considered the main
etiologic agent in the initiation of gingivitis and its
progression to periodontitis.! To this day, mechani-
cal methods of dental plaque removal are widely re-
garded as being a highly effective means of helping
to control progression of dental caries and periodon-
tal diseases,* which rank among the most common
diseases in humans. However, for a variety of rea-
sons, this mechanical routine does not appear to be
enough for the vast majority of patients, as support-
ed by incidence and prevalence data. For example,
gingivitis was present in 63 percent of the adult U.S.
population sampled in the Third National Health
and Nutrition Examination Survey.® In Latin Amer-
ica, some studies have shown gingivitis prevalence
as high as 100%.*

Chemotherapeutic agents can be used as ad-
juncts to mechanical plaque control® because these
agents can provide an additional benefit in helping
to control plaque and gingivitis.® Numerous stud-
ies support the use of antiseptic-containing mouth-
rinses as a component of a complete oral hygiene
regimen.

An essential oil-containing mouthrinse (EO) has
demonstrated significant antiplaque and antigingivi-
tis efficacy in short-term”®’ and long-term clinical
studies®!®%1112.13 designed within the guidelines re-
quired by the American Dental Association Council
on Scientific Affairs for evaluating the clinical ef-
ficacy of chemotherapeutic mouthrinses.'* One six-
month trial" reported antiplaque and antigingivitis
efficacy of a cetylpyridinium chloride (CPC) mouth-
rinse. However, till this date, a comparison of the
clinical antiplaque and antigingivitis effectiveness of
EO and 0.05% CPC has not been reported in con-
trolled clinical trials.

The present short-term randomized clinical trial
was conducted to compare the antiplaque and antig-
ingivitis efficacy of a fixed combination of essential
oils (EO) to 0.05% CPC-containing mouthrinses,
one with alcohol (CPC)) and one alcohol-free for-
mulation (CPC_ ), in a two week, experimental gin-
givitis model, with a 5% hydroalcohol mouthrinse
serving as a negative control.
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Material and Methods

This was a single-center, randomized, examin-
er-blind, parallel-group, two week no oral hygiene
controlled clinical trial. The study was conducted
in BioSci Research Canada Ltd. (Mississauga, ON,
Canada), from February to March 2008. It was
calculated that 36 subjects in each group should be
included in the study, with a total of 144 subjects.
This sample size provides a 90% power to detect a
between-treatment difference of 0.23 for P and 0.11
for MGI, based on standard deviations of 0.19 for
PI and 0.13 for MGI, at the 0.025 significance level,
two-sided. The standard deviations estimates were
based on a previous study conducted at the same cen-
ter and with the same examiner (data not published).
Attrition of 10% of the subjects was assumed, there-
fore 160 subjects were planned to be included.

After approval by the Ethics Review Committee,
159 generally healthy adults meeting the eligibility
criteria were assigned to treatment. This study includ-
ed male and female volunteers 18 to 58 years of age
with a minimum of 20 natural teeth, a baseline mean
gingival index > 1.95 according to the Modified Gin-

16 a baseline mean plaque index >1.95

gival Index,
according to the Turesky modification of the Quig-
ley-Hein Plaque Index!” and good general and oral
health. Exclusion criteria were: presence of moderate
(ADA type III, pockets 6 to 7 mm with bone loss and
bleeding on probing) or advanced periodontitis (ADA
type IV, pockets 7 mm or greater, bleeding on prob-
ing) based on clinical examination (ADA Type III,
IV) and presence of fixed or removable orthodontic
appliance or removable partial dentures. All subjects
provided written informed consent.

Subjects presented to the clinical site for baseline
examinations having refrained from oral hygiene
for at least 8 hours, but no more than 18 hours
prior to the baseline visit. Following the baseline
examinations, qualified subjects were randomized
to one of the four treatment groups described in
Table 1 and received a complete dental prophylaxis
to remove plaque, stain(s) and calculus (confirmed
by use of disclosing solution). Immediately follow-
ing the prophylaxis, subjects were randomized and
began rinsing with their assigned mouthrinse, twice
daily for two weeks, as the sole oral hygiene mea-
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Table 1 - Study treatment

Study Treatment

Dosage

and dosage for the four

test groups.
Morris Plains, NJ, USA)

Essential Oil-containing mouthrinse (EO) - (Johnson & Johnson,

20 ml for 30 s twice daily
for 2 weeks

5% Hydroalcohol mouthrinse (negative control)

20 ml for 30 s twice daily
for 2 weeks

0.05% CPC-containing mouthrinse with alcohol (CPC ) -
(Colgate Palmolive Company, S. Bernardo do Campo, SP, Brazil)

20 ml for 60 s twice daily
for 2 weeks

0.05% CPC-containing alcohol-free mouthrinse (CPC_ ) -
(Colgate Palmolive Company, S. Bernardo do Campo, SP. Brazil)

20 ml for 60 s twice daily
for 2 weeks

sure (no brushing or flossing). Twice daily rinsing
was supervised Monday through Friday. Unsuper-
vised rinsing took place on the weekends and was
documented in a diary completed by the subject. At
the end of the trial (week 2) subjects returned the
bottles in order to measure their residual weights.
Subjects refrained from the use of test rinses for at
least 4 hours prior to the examinations at the two
week visit.

Mean Plaque Index (PI) and Mean Modified Gin-
gival Index (MGI) at 2 weeks after baseline were the
primary efficacy endpoints. Gingivitis was assessed
at baseline and at 2 weeks by scoring the Modified
Gingival Index on the buccal and lingual margin-
al gingivae and interdental papillae of all scorable
teeth by a blinded and calibrated examiner. Plaque
area was scored at baseline and at 2 weeks by the
Turesky modification of the Quigley-Hein Plaque
Index, on six surfaces (distobuccal, midbuccal and
mesiobuccal, distolingual, midlingual and mesio-
lingual) of all scorable teeth, following disclosing.
The examiner was previously calibrated (correlation
coefficients were at least 0.9 for PI and for MGI).
An oral examination was conducted at baseline and
final visit to monitor oral tissues. The examiner
evaluated the buccal, labial and sublingual mucosa,
tongue, hard and soft palate, uvula and oropharynx,
and teeth. All subjects who used at least one dose of
the study test mouthrinse and had any follow-up in-
formation were included in the safety analysis and
were monitored for adverse effects.

For each of the primary efficacy variables, treat-
ment means and between-treatment differences at
2 weeks after baseline were assessed by means of a
one-way analysis of covariance (ANCOVA) model
with treatment as a factor and the corresponding

baseline value as a covariate. In order to compare
the EO with CPC-containing rinses, it was required
that the EO be significantly better than the negative
control with respect to both PI and MGI. Compari-
sons were each tested at the 0.05 level, two-sided.
Comparisons between the EO and the two CPC-
containing mouthrinses with respect to PI and MGI
used a Bonferroni-type multiplicity adjustment. In
each case the test significance level was 0.025, with
one exception: If the EO rinse was concluded su-
perior to at least one of the CPC-containing rinses
with respect to both PI and MGI, in each case us-
ing a test significance level of 0.025, two-sided, the
corresponding statistical inference for the EO rinse
vs. the other CPC-containing rinse would be recon-
sidered based on a test significance level of 0.05, for
both PI and MGI. This procedure controls the fam-
ily-wise type I error rate at 5%.

Results

Of the 159 randomized subjects, 151 completed
the study (EO =39; CPC_ =37; CPC_ =37; nega-
tive control = 38). Subjects ranged in age from 18 to
58 years old with a mean of 30.7 years. The major-
ity of the subjects were female (64.8%), Caucasian
(50.9%); non-smokers (74.2%), and none of the sub-
jects were smokeless tobacco users. Treatment groups
were balanced with respect to all baseline character-
istics. The distribution of the subjects according to
demographic variables is shown in Table 2.

At two weeks, the CPC_, CPC_and EO groups
presented statistically significantly lower mean PI
scores than the negative control (p < 0.0235), with
percent reductions of 6.2%, 9.4% and 21.2%, re-
spectively. Furthermore, EO PI scores were statis-
tically significantly lower than both CPC rinses
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Table 2 - DisTribuﬁon of Subiec.fs Negative Control CPC,, Rinse CPC, Rinse EO Rinse
according to demographic (N = 40) (N = 40) (N = 39) (N = 40) P
characteristics.
Age (Mean £ SD) 29.6+11.4 31.2+£11.3 29.3£10.1 325+£11.2 | 0.54
Males 11 (27.5%) 13 (32.5%) 16 (41.0%) 16 (40.0%)
Gender 0.54
Females 29 (72.5%) 27 (67.5%) 23 (59.0%) 24 (60.0%)
Smokers 32 (80.0%) 29 (72.5%) 26 (66.7%) 31 (77.5%) 0.54
Non-smokers 8 (20.0%) 11 (27.5%) 13 (33.3%) 9 (22.5%) '
Table 3 - Whole Mouth Negative Control CPC,, Rinse CPC Rinse EO Rinse
Mean Plagque Index. (N = 38) (N = 37) (N = 37) (N = 39)
Baseline Means 2.52+£0.19 2.53+0.20 2.54+£0.19 2.55+0.18
2 Weeks Adjusted means 2.64 +0.33 2.48"+0.34 2.39t+£0.28 | 2.08"+0.22*
Reduction vs. Control 6.2% 9.4% 21.2%
Reduction vs. CPC_ 16.0%
Reduction vs. CPC, 13.1%

tStatistically significantly different from Negative Control (p < 0.025). *Statistically significantly different from
each of the CPC Rinses (p < 0.001).

Table 4 - Whole Mouth Mean
Modified Gingival Index.

Negative Control CPC, Rinse CPC, Rinse EO Rinse
(N = 38) (N =37) (N =37) (N =39)
Baseline Means 2.24£0.11 2.22£0.11 2.25+0.07 2.25+0.08
2 Weeks Adjusted means 227 +0.12 2.13t+£0.15 | 2,14+ 0.14 | 2.00f£0.11*
Reduction vs. Control 6.1% 5.8% 12.0%
Reduction vs. CPC 6.3%
Reduction vs. CPC, 6.6%

tStatistically significantly different from Negative Control (p < 0.001). *Statistically significantly different from
each of the CPC Rinses (p < 0.001).

(p <0.001) with percent reductions of 16% and
13.1% compared to the CPC_ and CPC_ groups, re-
spectively (Table 3).

Gingivitis adjusted mean scores (Table 4) for
the CPC_, CPC and EO groups were statisti-
cally significantly lower than the negative control
(p < 0.001) group, with percent reductions of 6.1%,
5.8% and 12%, respectively. Furthermore, the EO
group MGI scores were statistically significantly
lower than both CPC rinse groups (p < 0.001) with
percent reductions of 6.3% and 6.6% relative to the
CPC_, and CPC_ groups, respectively.

No subject experienced any adverse event during
the study. Furthermore, no serious adverse events
occurred during the study or the 30 days following
the last application of the study treatment.
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Discussion

The results of this trial demonstrated that the use
of the EO mouthrinse resulted in significantly greater
plaque and gingivitis reductions than both the 0.05%
CPC-containing mouthrinses (CPC__and CPC).

There are very few full reports published on the
antiplaque and antigingivitis efficacy of 0.05% CPC
rinses tested in our clinical study. After extended lit-
erature search, the only full report found was the
article by Allen et al.'> (1998), that reported percent
reductions vs. control of 24% for plaque and gingi-
vitis. In addition, an abstract was found; however,
there is not enough information regarding the spe-
cific product tested and the long term effect of the
0.05% CPC mouthrinse.'

Recently, Gunsolley!” (2006) published a meta-



analysis of six-month clinical trials evaluating the
antiplaque and antigingivitis efficacy of mouth-
rinses, including published studies as well as unpub-
lished data that was provided by the product manu-
facturers. The results of the meta-analysis included
data for over-the-counter mouthrinses containing a
fixed combination of essential oils (EO) or cetylpyri-
dinium chloride (CPC), and revealed that EO dem-
onstrated antiplaque and antigingivitis efficacy in
clinical trials. However, the author could not draw a
conclusion regarding the efficacy of CPC-containing
mouthrinses. The formulations of the CPC-contain-
ing mouthrinses varied, with concentrations ranging
from 0.045 to 0.07% CPC.

In addition to clinical trials, ex vivo laboratory
models have also been used to assess the efficacy of
commercially available mouthrinses by providing a
mechanistic rationale for a variety of therapeutic ef-
fects including antimicrobial efficacy?® and effect on
oral biofilm formation.?! Three ex vivo studies??232*
showed that an EO rinse was up to two times more
effective in killing oral-biofilm bacteria than three
different 0.05% CPC formulations. However, till
this date, a comparison of the clinical antiplaque
and antigingivitis effectiveness of EO and 0.05%
CPC has not been reported in controlled trials. As
far as we know, this is the first published trial that
directly compared the antiplaque and antigingivi-
tis efficacy of EO and CPC rinses, which limits the
possibility of comparison with the literature.

In the present study, a short-term experimen-
tal gingivitis model was used. In 1965, Loe et al.!
showed that people will generally develop gingivitis
after 10-21 days of plaque accumulation using a 3
week experimental gingivitis study model. Clini-
cal trials utilizing experimental gingivitis models
have been frequently used as a short-term model to
evaluate the antiplaque and antigingivitis efficacy of
mouthrinses containing antimicrobial agents. These
trials have tested a fixed combination of essential
oils,*’ 0.12% chlorhexidine gluconate,?*¢ cetyl-
pyridinium chloride,?” 0.1% hexetidine,?® and other
noncommercial antimicrobial agents.?” Therefore,
there is enough evidence to support that experimen-
tal gingivitis study designs, like long-term models,
have been accepted as a valid model to determine
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and compare efficacy of antiseptic mouthrinses.3? It
is also important to point out that this model allows
estimation of the effect of the mouthrinse use, with-
out the influence of the mechanical plaque control.

The present study confirms the antiplaque and
antigingivitis efficacy of an EO mouthrinse which
has been demonstrated in short-term,”$° as well as
in longer-term studies®!%!12.13 following the ADA
guidelines for clinical trials. These studies showed
up to 56% greater plaque reduction and up to 34%
greater gingivitis reduction than control in subjects
with mild-to-moderate plaque and gingivitis."’

The results of this study demonstrated all rins-
es to have statistically significantly better efficacy
than the negative control rinse. The EO-containing
rinse presented percent reductions vs. negative con-
trol in PI and MGI of 21.2% and 12.0%, respec-
tively. CPC__ provided percent reductions (compared
to negative control) of 6.2% and 6.1%, and CPC,
showed reductions of 9.4% and 5.8% for PI and
MGI, respectively.

Finally, the present study showed greater anti-
plaque and antigingivitis efficacy for the EO-con-
taining mouthrinse when compared to the 0.05%
CPC-containing mouthrinses. These differences
between the EO and CPC-containing mouthrinses
were statistically significant (p < 0.001). The EO
group demonstrated 16.0% and 13.1% PI reductions
and 6.3% and 6.6% MGI reductions compared to
the CPC_ and CPC, groups, respectively.

It is clear from this study that mouthrinses con-
taining antimicrobial ingredients, such as 0.05%
CPC or a fixed combination of essential oils (EO),
are effective antiplaque and antigingivitis agents
when used as the only means of oral hygiene. Fur-
thermore these results show clinical proof of the
hypothesis that EO containing mouthrinses have
superior efficacy when compared to 0.05% CPC
containing mouthrinses, despite the alcohol content
or other ingredients in the formula.

Conclusions

The present study confirms the utility of using
a short-term experimental gingivitis clinical study
model to compare plaque and gingivitis efficacy of
mouthrinses containing antimicrobial ingredients.
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The results of this study confirm the superior ef-
ficacy of a mouthrinse containing a fixed combina-
tion of essential oils compared to 0.05% CPC rinses
which have previously been observed in ex vivo lab-
oratory studies.

Finally, this clinical report proves that a com-
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