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Periodontal diseases are inflammatory diseases that cause lesions of the dento-periodontal system and can
even lead to the loss of teeth. A successful treatment of periodontal diseases includes procedures aimed at
reducing inflammation, by mechanical and chemical means, which have the role to decrease the pathogenicity
of microorganisms found in the bacterial plague. The study was conducted on a group of 50 patients, of whom
a control group of 25 patients followed conventional periodontal treatment, while the other 25 patients
received magnesium-terpene therapy by using polymeric thermoforming mouth custom trays, along with
conventional periodontal treatment. The statistical and clinical assessment of the study revealed the efficiency
of the magnesium-terpene active gel for the treatment of periodontal disease.
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The local essential factor for the onset of periodontal disease is represented by a complex subgingival
biofilm ecosystem, which contains a wide variety of microorganisms and their products. The bacteria and their
toxins are able to enter the gingival tissues within the gingival sulcus, through micro-ulcerations and other
epithelial lesions, causing an inflammatory reaction at this level [1]. When advancing towards the deeper
periodontal structures, like the periodontal ligament and alveolar bone and if left untreated, this will result in
the degradation of the periodontal tissues and tooth loss [2]. The purpose of periodontal therapy is to eliminate
at best as possible the bacterial challenge to the periodontal tissues and to provide a clean and healthy local
environment for the periodontal structures to regain functionality and integrity, as well as to allow the
preservation of the teeth throughout the individual's life [3]. The disease prognosis through treatment depends
on the ability of the patient and the dentist to control and eliminate the local etiological factor, the bacterial
subgingival plaque. If biofilm accumulation and growth is controlled the gingival tissues could heal and regain
their initial characteristics, as the inflammatory changes in gingivitis are reversible [4]. However, this is not
the case for the situation when the inflammatory reaction reaches the periodontal ligament or alveolar bone,
where it inflicts permanent, irreversible damage [5-9]. If the etiological factor is not thoroughly controlled, the
prognosis is unfavourable, as there is a high probability of incomplete inflammation remission or future disease
relapse. If the inflammatory process persists, it will expand to the profound elements of the periodontium,
resulting in periodontitis [10]. The treatment of periodontal disease is a continuous challenge, with each clinical
case having its specificity. The conventional treatment method involves manual and ultrasonic supra and
subgingival scaling and root planning with Gracey’s curettes, so as to ensure a most comprehensive removal
of the bacterial biofilm, as possible [11]. The mechanical removal of the biofilm is aided with the use of local
antimicrobial substances. These chemical agents target bacterial cells, disabling their metabolism or their
coalescent capabilities [12]. These locally applied substances include antibiotics (tetracycline, doxycycline
etc) and antiseptics (Chlorhexidine, Triclosan, Sanguinarine, a.s.). These antiseptic substances can be found
and used under different variants: solutions and oils for rinsing and irrigations, gels for local dabbing) [13].
The use of chemical and surgical methods completes the protocol of the comprehensive treatment strategy
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applied to the patients with periodontal affections, according to the evolution stage of the disease [14],
deposited in polymeric thermoforming mouth custom trays [15].

The aim of this study was to assess the clinical efficiency of a magnesium-terpene-based gel by using
polymeric thermoforming mouth custom trays, as a local antiseptic agent for plaque control in patients with
periodontal disease.

Experimental part
Materials and method

The study, unfolding between March 2016 and April 2017, included 50 periodontal patients, aged between
18-55 years old. The study’s participating patients were randomly divided into two separate groups that were
not matched for demographic characteristics. The working group, consisting of 25 patients, was treated with
locally-applied magnesium—terpene-based gel, as part of nonsurgical periodontal therapy, as well as
mechanical (ultrasonic and manual) removal of the subgingival biofilm. The control group of the other 25
patients followed conventional mechanical nonsurgical periodontal therapy. At the initial visit, patients
completed the informed consent of participation in the study. The study was conducted in accordance with
ethical standards of medical research and GDPR (Global Data Protection) and obtained the approval of the
Ethics Committee of the Faculty of Dentistry of the “Titu Maiorescu” University in Bucharest.

All patients selected for the study were diagnosed with uncomplicated simple bacterial gingivitis on the
basis of the subjective and objective clinical symptoms, periodontal probing values and radiological
examination. During the objective clinical examination all patients showed signs of gingival inflammation,
including colour changes to intense redness and gingival bleeding when probing. Subjectively, patients were
bleeding upon brushing and had halitosis. The data collected during the clinical examination was recorded
using observation sheets, including the value of the GI (Gingival Index) and PBI (Papillary Bleeding Index).
The Gingival Index uses the clinical manifestations of gingival inflammation (changes in gingival colour,
spontaneous gingival bleeding or on probing, oedema) in order to quantify the gingival status with scores from
zero (normal gingival) to three (severe inflammation). The PBI uses scores from zero (absence of bleeding) to
four (profuse bleeding) to quantify the degree of gingival bleeding occurring after periodontal probing, within
the gingival papilla.

Conventional treatment for the diagnosed gingivitis consisted of ultrasonic cleaning, followed by air flow
and professional brushing with an abrasive paste. These treatment methods were applied to the entire group of
50 patients. The patients of the control group were trained for home hygiene and brushing methods, while the
patients of the working group were applied the magnesium-terpene-based gel substance. For each of the
patients in the working group dental impressions were recorded for the manufacturing of thermoforming
polymeric custom tray, needed for the application of the gel. The areas of the interdental papilla were protected
by creating discharge areas. Each patient received the custom bite guards for home use and also the
magnesium-based gel substance in a quantity sufficient for 4 weeks of treatment. For the next 30 days after
the initial clinical examination, the patients had to follow certain indications: keeping good oral hygiene;
application of the gel into the t thermoforming polymeric custom tray; inserting the thermoforming custom
tray onto the teeth and keeping it for one hour daily, for 30 days; avoid eating, drinking or smoking during the
60 minutes of treatment. After two weeks of home treatment, all patients were invited to recall. During these
intermediary appointments, patients were asked about any side effects and the modality and frequency of use,
while receiving sufficient amounts of gel for the remaining weeks of treatment. No treatment was performed
during these intermediate meetings.

After the 30 days of home treatment, all patients were invited to an appointment, during which the new
clinical parameters were recorded, including visible signs of gingival inflammation, the gingival index and
papillary bleeding index. As eight patients did not return to the dental office for the one month recall visit, they
were excluded from the study. Seven of these patients belonged to the working group, while one was part of
the control group. When this clinical examination was completed, the patients were discharged and asked to
return after 11 months (12 months from the initial visit) for another clinical evaluation of their periodontal
status.

Results and discussions

After 14 days of the initial visit and periodontal treatment debut, there was a reduction in gingival
inflammation and bleeding levels in the patients of the working group and an improvement in patients of the
control group. After 30 days of the initial visit and periodontal treatment debut, we observed a significant
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decrease of the intensity of the acute and post-operative symptoms. Patients were monitored for one year, both
clinically and radiological (Fig. 1).
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Fig. 1. The evolution of inflammation and bleeding at 14-30 days for study groups-blank check

During the one year recall, for 38 patients (52%), the periodontal disease ceased to evolve after treatment
and the improvement in oral hygiene, the absence of gingival inflammation and of spontaneous/on probing
bleeding (G1=0; PBI=0) was observed. In eight patients (32%), the periodontal disease progressed to PMCS
(Superficial Chronic Marginal Periodontitis). Of these eight patients only one of them (4%) was part of the
working group, while the other seven (28%) were from the control group (Gl=2; PBI=2). For these eight
patients, initial therapy was supplemented with subgingival root planning, associated with the application of
the same active substance. During the one year recall, four patients (16%), with poor hygiene, were re-
diagnosed with PMCP (Deep Chronic Marginal Periodontitis) (G1=3; PBI=4) and surgical treatment was
recommended (open-field curettage using the papillary microflaps technique) (Fig. 2; Fig. 3).
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Fig. 2. The evolution of periodontal disease in conventionally
treated patients (control group) after 1 year
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Fig. 3. The evolution of periodontal disease in the working group, after 1 year
(treated conventionally and with magnesium-terpene gel in thermoforming
polymeric custom trays)

Of the control group 13 patients (52%) turned to restitutio ad integrum, seven patients (28%) developed
PMCS and four patients (16%) developed PMCP.

MATERIALE PLASTICE ¢ 56 ¢ no. 4 ¢ 2019 966 http://www.revmateriale plastice.ro



As part of the efforts to find non-interventional treatment solutions for severe gum disease, different
substances have been developed. A group of Israeli physicians were first to describe observations of patients
whose periodontal condition improved as a result of the local use of the magnesium-terpene-based gel [16].
Similar results were obtained by our study, the evolution of periodontal disease being highly influenced by the
oral hygiene of the patients, with female patients being more concerned with this aspect. Based on the first
observations of the Israeli study, wider clinical observations were performed on a group of patients diagnosed
as suffering from periodontal disease, which was not a controlled clinical trial, but a long-term observation of
a patient population, including other antiseptic substances gels [17]. Following laboratory experiments, it is
possible to assume that the combination of magnesium-terpene components of the gel in question gives a
synergistic effect of these two anti-inflammatory and antioxidant (anti-oxidant) substances [18]; it has also
been shown that this combination has a strong antiseptic (antiseptic) effect, even at low doses. In areas of
inflammation, the gel appears to function as a mechanism for delaying histamine release from mast cells,
induces blood capillary formation, and also induces bone regeneration [19].

An important factor for stopping the development of gingivitis is the proper performance of initial therapy
[20].

The results of the study show that, through personal magnesium-terpene gel treatment, significant results
were obtained in reducing gingival bleeding and visibly improving the status of the periodontium. The patients
of the working group wanted to use this gel deposited in the polymeric trays for the therapy of their periodontal
disease.

The study highlights the efficacy of periodontal treatments that use the magnesium-terpene-based gel
applied in oral cavity, by using thermoforming polymeric custom trays, as an adjunct to the conventional
method, in terms of improvement of clinical parameters, such as gingival index and probing bleeding index.

Conclusions
This method of treatment, based on the use of the magnesium-terpene gel deposited in thermoforming
polymeric trays, is simple to apply.
The obtained results showed an improvement of all tested standards in patient groups.
No side effects have been reported.
Compared to the control group, patients in the working group presented a faster cure and a lack of relapse.
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