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The aim of this work was to evaluate the possible
efficacy of an innovative bioadhesive gel in pain
control and in the possible shortening of healing time
in a group of subjects affected by Recurrent
Aphthous Stomatitis (minor type). Each patient
included used the gel on ulcers three times a day
and reported the results referring to multiple
parameters in a specific questionnaire. A visual
analogue scale (VAS) allowed for personal
assessment of pain before and already in the early
stages of treatment. An appropriate statistical
analysis of the results obtained followed. Data on the
effect of the gel in reducing pain showed that 70.5%
of participants experienced immediate pain relief,
while only 29.5% of participants experienced
immediate pain relief. The analysis of the
effectiveness of the gel in reducing the size of ulcers
has ascertained that a high percentage of subjects
(64% of cases) experienced a significant and rapid
reduction in the size of the lesions. The "Paired T-
test", conducted to study the time required for the
healing of aphthous ulcers, allows us to conclude
that the days required are much shorter than usual:
76.7% of the subjects in fact found recovery from the
aphthous episode in the first three days of treatment.
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Introduction

Oral aphthosis continues to be one of the most
frequent diseases afflicting the world's population.
The identification of new cases and the typical
characteristic of this stomatitis to recur its symptoms
have greatly stimulated the scientific community both
in etio-pathogenic research and in the identification of
effective therapeutic protocols. The epithelium of the
oral mucosa, in fact, performs different functions
including those of protection, reception of stimuli,
secretion. Being therefore well suited to these
purposes, it is directly involved in the overall oral
health and, consequently, in the level of quality of life
of each subject. It is well understood how any oral
lesion can alter the main oral functions (chewing,
swallowing, loguela) and induce symptoms such as
halitosis, xerostomia, pain. On the ethio-pathogenic
level, it is not yet possible to identify the causal factors
of recurrent aphthosis." Most research, however,
hypothesizes an altered immune response at the level
of the oral mucosa: this would be expressed in typical
aphthous ulcers, starting from a previous vesicle, with
inhomogeneization of the spinous layer, without
involvement of the basement membrane.2 The blood
leukocyte component would mediate cytotoxicity
towards oral epithelia (antibody-mediated cellular
cytotoxicity reaction). In ulcerated areas, there are
clusters of inflammatory cells and the presence of T
lymphocytes, interleukin 2, 4 and 5, interferon gamma
and tumor necrosis factor gamma, depending on the
stage of advancement of the lesion.3#

The vast literature available today on the subject of
therapy of the disease testifies to the difficulty of
identifying treatment protocols aimed at eradicating
this annoying condition. The main therapeutic
objectives therefore remain aimed at reducing
symptoms, reducing the number and size of the
ulceras, and lengthening the period of remission
between the appearance of one ulcer and another.5
The results obtained so far with pharmacological
therapeutic protocols (corticosteroids or other anti-
inflammatory substances) fail to fully satisfy the
objectives set. Moreover, they are not free from
various collateral effects. Clinical research has
therefore turned to taking into consideration natural
active ingredients through

with equivalent potential and, possibly, in the absence
of undesirable effects®'°: among them, above all,
aloe vera."

Purpo

ses

The aim of this study was to evaluate the efficacy
of a bioadhesive gel in pain control and in reducing
the healing time of recurrent "minor" aphthous
ulcers in a group of Caucasian patients. We also
wanted to investigate the possible occurrence of
side effects following the use of this gel and to
obtain information from users on the clinical
aspects of the applications (taste, consistency,
adhesiveness, tolerability and ease of use).

Materials and
methods

The group of subjects involved in the study was 17 cases,
of which 11 females and 6 males, aged between 18 and 60
years. A common feature of the subjects was that they
suffered from Recurrent Aphthous Stomatitis (SAR), with
minor ulcers, both multiple and single. The inclusion criteria
included: appearance of aphthous lesions immediately
before the application of the gel on the first day (baseline),
without local or systemic use of other drugs, which could
enhance the expected results. The research protocol in all
cases included: initial medical history, clinical evaluation of
the disease, delivery of anonymous tubes of the proposed
gel and related instructions for use. The gel was applied at
home to patients' aphthous ulcers three times a day, using
clean cotton swabs. Each subject completed a special
questionnaire, retumed after the healing of the aphthous
episodium. For the assessment of pain intensity, before
and after remission, a 10 cm Visual Analogue Scale (VAS)
was used, without a graphical display of units of
measurement.

The proposed gel ("Hobagel Plus”, iRES, Milan) consists
of a combination of natural active ingredients. The
peculiarity of the gel consists in the original association of
the various substances and in the great adhesion to the
oral mucosa thanks to specific natural rubbers and resins.
Hyaluronic acid and its precursors (oligomers), allantoin,
bisabolol, vitamin E, cytylpyridinium chloride, PVC-ac-
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Oxygen and specific essential oils (tea tree and
manuka) extracted from the leaves of myrtle plants.

Statistical
analysis

The clinical research carried out is a prospective
and controlled cohort study towards baseline,
therefore useful in evaluating the impact of the
proposed clinical intervention. The recruited cases
were, therefore, included as both a "test" group (at
baseline) and a "control" group (at the end of the
procedure) for appropriate comparisons ("Paired T-

test" with SPSS software and "Frequency
Calculating test").
Results

Table 1 reports data from all research participants who
completed the study. Data referring to the trend of the
"pain" symptom in these subjects are also analyzed,
as well as those regarding the observed healing
period.

An immediate effect of the tested gel on pain is
demonstrated by the high percentage (70.5%) of
subjects in whom there is a remission of pain in the
first 24 hours of use of the product, while only a
smaller percentage of cases (29.5%) report a
reduction of this symptom, without definitive
disappearance, on the first day. In general, the
average reduction value on the Visual Analogue
Scale (VAS) is 89%, going from an average initial
value of 8.2 cm to an average value after 24 hours
of 0.9 cm. About that

Table 1. Time to pain remission

Frequency % % Vald Cumutive %
Immediate 12 70,6 70,6 70,6
Notimmeckte 5 29,4 29,4 100,0
Total 17 100,0 100,0

Table 3 shows the mean values and standard deviations
of the VAS parameter from the beginning to the end of
the recording. A highly significant result of the "Paired T-
test" is clearly evident, which attests to how the threshold
of pain perception has drastically decreased after
application of the gel on the lesions. This confirms, from
a clinical point of view, the adequacy and efficacy of the
bicadhesive gel in pain relief in patients suffering from
recurrent aphthous stomatitis.

Table 2 shows the analysis of the effectiveness of
the gel in reducing the size of the ulcers
considered: a high percentage of cases (64%)
describes a significant dimensional reduction,
immediately following the application of "Hobagel
Plus", compared to a percentage of cases of 36%
who found a slight reduction in the size of the
ulcers.

It is therefore sustainable that the test product has
a considerable healing/re-epithelializing capacity on
"minor" aphthous ulcers (those we have
considered).

Finally, table 4 shows the frequency data relating to
the number of days necessary to obtain complete
healing of the episode of ulcerative lesions. The
"Paired T-test" test demonstrates a statistically
significant and clinically effective result. The
application of the gel carried out regularly
accelerates the healing process in temporal terms:
in 76.7% of cases it occurs within the first 3 days of
therapy, while only 23.3% of subjects report it from
the fourth day onwards.

Table 2. Reduction of ulcer size

Frequency % %Vad Cumutive %
A lot 11 64,7 64,7 64,7
Enough 6 35,3 35,3 100,0
Total 17 100,0 100,0

Table 3. Media and SD of VAS before and
after use, with Paired Sample T-Test

Media + SD Media + SD
Before After

82+097  087+052

T-Value
30,82

P-Value

VAS 0,000

Table 4. Mean and SD of healing days,
with Paired Sample T-Test

Average + SD Difference T-Value P-Value
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Daysofhesing
Gelfiee 2,65+0,86
0,58+0,61 392 0,001
GelHealingDays
206+066
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Discussion and
conclusions
The incomplete definition of the etiological factors of
recurrent aphthous stomatitis has, to date, prevented
the formulation of decisive therapeutic protocols for
this frequent pathological form. As mentioned above, it
manifests itself in a cyclical and recurrent form and the
therapiesproposed are unable to prevent the
appearance of new lesions over time. We must
therefore consider therapy as symptomatic and
palliative, without claiming to cure the pathology
definitively. Even from this point of view, however, it
is not obvious that the available procedures will be
able to obtain, at the same time, rapid symptomatic
remission, the numerical and dimensional reduction
of ulcers, the lengthening of the time between one
pathological episodium and the next, together with
the absence of side effects. Topical
pharmacological procedures include the use of
corticosteroids, such as fluocinonide gel or
triamcinolone  paste. However, the actual
effectiveness of this approach is doubtful, as is the
use of chlorhexidine in gel or mouthwash. The
topical application of anesthetics (lydocai 1%)
and/or tetracyclines cannot be reducedover time
due to the appearance of unpleasant side effects,
which are also induced by corticosteroids that favor
the formation of different forms of oral candidiasis.
As an alternative to the pharmacological approach,
procedures are now available that use "natural"
active ingredients, many of which are of plant
origin, already known in ancient traditional
therapies, which are increasing their scientific
evidence year after year. The gel used in our
clinical research is also part of this line of clinical
research. As demonstrated by the clinical results of
this work, it is able to overcome the limits
manifested by other substances. This is the case,
for example, of aloe vera, which has been
described in the literature as effective both in
relieving the pain of ulcers and in relieving their
healing times."2"® For it, however, after the initial
enthusiasm, a series of critical issues and limitations
have been highlighted, described in recent literature. In a
wide-ranging current revision, for example, Gopakumar
and Coll."* using the "Jadad score", to evaluate the
quality and rigorousness of the protocol,
concludethat the really reliable studies on the
subject of the therapy of foot-and-mouth disease
withaloe vera are few and insufficient. Garnick and

Coll.15believe that aloe vera can only give results on
canker sores when combined with other active
substances. Furthermore, the results would only be
substantiated in the increase in the lesion-free
intervals between one ulcerative attackand the next.
For Bhalang and Coll."® The reduction in size of the
ulcers and the consequent remission of pain is verifiable,
but only after about a week of topical application of aloe
vera. Finally, Mangaiyarkarasi and Coll."” described
possible allegic reactions and episodes of diarrhea
following oral application of aloe vera, contrary to the
assumption that it would not cause any side effects.
The gel we use, on the contrary, addresses the
aphthous pathology with a series of different active
ingredients, some of natural origin (essential oils of
manuka and tea tree), others of pharmacological
origin (hyaluronic acid and its oligomers, PVC-
hydrogen peroxide complex 0.1%, allantoin and
more), all aimed at the specific needs of the patient
suffering from this annoying stomatitis. In the gel, the
effectiveness of essential oils comes from their rich
content in monoterpenes, sequiterpenes and
trichetones: they are widely present in tea tree oil, but
above all in manuka oil which is believed to be at least
twenty times higher: hence the anti-inflammatory and
healing action on ulcers.

The active ingredients are made muco-adhesive and
stable by an original system of natural rubbers and resins
that make their effect persistent after application. Both in
the present research (aimed at evaluating the efficacy of
the gel in the frequent "minor" forms of SAR), and in a
previous larger analysis carried out by us'é, an immediate
relief from pain was significantly found already on the
first day of application, a more rapid reduction in the
size of ulcers with consequent faster healing of canker
sores, about 76.7% of which resolve within the first
three days of application. Individual perception of the
gel's peculiarities by patients is also positive and in the
absence of side effects.

One of the additional aspects of the healing of
aphthous ulcers is represented by the presence of
hyaluronic acid in the gel, which is also used with
different molecular weights expressed in K-Daltons.

The combination of high molecular weight
hyaluronic acid with  hydrative and cell
differentiation/stabilization ~ function and low

molecular weight oligomers of the same, which
guarantee absorption and migration
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cellular depth justify the effective healing capacity of
mucous ulcers after topical application of the gel. It
occurs, therefore, more quickly than other gels that
contain hyaluronic acid, but not oligomers of the same
and which, therefore, obtain apparently lower results
both on pain relief and on healing time, which
according to Nolan and Coll."would be 15.8% on the
fifth day of application. Lee and Co. also reach
similar conclusions.? which state that the majority of
cases treated with 0.2% hyaluronic acid reduce the
number of ulcers in 15 days. The product used in
the present research, as can be seen from the
results obtained, even in the small number of
recruited subjects suffering from "minor" canker
sores, reduces the size of the ullara in a shorter
time with subsequent rapid recovery.

Of great importance in obtaining the results described is
the peculiar mucus-adhesive characteristic of the gel
obtained by inserting natural rubbers and resins into the
tested product. Polymeric excipients of this type are able
to enhance adhesion to the mucosa and obtain a
controlled release of active ingredients, as already
demonstrated by Karavana and Coll.?' and more recently
by Laffleur and Kuppers.?

Finally, it should be remembered that sodium lauryl suffate,
present in many toothpastes, has been shown to trigger an
attack of aphthous ulcers. Alli e Coll?® In a very recent
systematic review, they showed that toothpastes that
do not contain this substance reduce the risk of
appearance and duration of aphthous ulcers, as well
as the level of pain perceived by patients and the
number of episodes. The gel we tested can be
associated with the home use of a toothpaste,
produced by the same company ("Hoba- gel
toothpaste"/iRES, Milan) which, in addition to the
presence of some ingredients present in the gel we
tested, is produced in the absence of sodium lauryl
sulfate.
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TREATMENT OF “MINOR” APHTOUS ULCERS THROUGH A NEW

The goal of this study was to investigate the possible efficacy of a new bioadhesive gel in the
control of pain and awaited reduction of healing time in a group of subjects affected by
Recurrent Aphtous Stomatitis (“minor” form). Every included patient applied the gel on ul- cers
three times a day and reported the results related at different parameters on a specific
questionnaire. A visual analogic scale (VAS) allowed the personal evaluation of pain before and
in the initial steps of treatment. Data concerning the effect of gel to reduce the pain
demonstrated a prevalence of 70,5% of the participants had an immediate pain relief, while only
in 29,5% of cases such an effect appeared a little later. The analysis of gel effectiveness to
reduce the ulcers dimension demonstrated that an high prevalence of 64% of the cases had a
noticeable and quick reduction of lesions size. Also from paired sample T-test con- ducted to
study the effect of gel on number of days necessary for a complete healing to oc- cur, it can be
assumed that the required days for healing has been dramatically decreased: 76,7% of
subjects reported complete healing during the first three days of treatment.

Keywords: Recurrent aphtous stomatitis, Bioadhesive gel, Pain relief, Healing time.
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