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Abstract. This study aims to find the most effective method in terms of clinical working time when
applying fibreglass splints in the lower frontal group, depending on the type of composite material used.
We have selected a group of 30 patients, aged between 50 and 70, with an average age of 57, in the
interval March 2016 – June2017. These patients received immobilisations as part of their periodontal
treatment, using a system consisting of fibreglass and three different types of composites. The shortest
work time was obtained when using the Grandioso heavy flow composite, the next closest time being
obtained with Gaenial flow universal. Our study indicated that the highly viscous flow composite resins
offers the shortest clinical working time out of all tested materials.
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1.Introduction
Periodontal disease is a multi-factor condition that, when not treated properly, determines a
progressive decrease of attachment and eventually the loss of teeth. Through a systematic and rigorous
control of periodontal inflammation, the teeth affected by periodontal disease can be preserved in the
long term, with limited costs, even in those cases in which bone loss is advanced. Bearing in mind the
apical displacement of the tooth'scentre of strength in the cases of advanced bone loss, such teeth are
often mobile, fact that could have an impact on their mastication and phonation functions and reduce the
patients' degree of comfort.
In such cases, splinting these teeth by connecting them to their adjacent neighbours is extremely
important, as it reduces their mobility[1,2].
The evolution of the periodontics teeth immobilisation techniques was carried out at the same time
with the evolution of the biomaterials which are at the foundation of carrying out this procedure; both
the immobilisation splint as well as the dental materials which insure the adhesion is anchored in the
non-metallic registry.
The main objective of splinting lower anterior teeth is to reduce the mobility determined by the
progression of periodontal disease. Mobility resulting from periodontal inflammation and/or traumatic
occlusion can often be treated through proper anti-infectious periodontal therapy and by balancing the
occlusion[3-5].
However, the mobility caused by the apical displacement of the tooth's centre of strength and
associated with advanced alveolar bone loss, is not very likely to be corrected[6].
The immobilisation of the affected teeth is an option for improving the patients' comfort [7-9] and
for ensuring a better control of the occlusion [7].
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Nevertheless, especially in the case of severe horizontal bone loss and increased mobility, the
decision to preserve or not the affected teeth is a challenging one. This decision must always be made
on a case-by-case basis, taking into account the patient's general factors and his or her expectations
regarding treatment.
For periodontal splinting we can use external or internal fixed devices, made of composite diacrylic
resins, with twined metal threads or with fibreglass [10-12].

2. Materials and methods
Our study aims the analysis of the adhesive and biomechanical behaviour of 3 types of current
composite biomaterials, used in the periodontics immobilisation technique, structural of each category
having a defining role in carrying out the immobilisation especially upon the dental and periodontal
stability of the support.
In equal degree, we propose the correlation of the structural aspects and of the behaviour of this bioadhesive behaviour, with an especially important parameter, with a profound impact in improving the
dental medical practice, namely the working time.
We included in our study 30 patients that had indication for periodontal splinting at the level of the
5th sextant. We randomly divided the 30 patients into three groups named A, B and C. For the entire
study group we used the same fiberglass (Interlig Angelus) and the same bonding agent. Patients
included in group A were treated using Grandioso Heavy flow composite (Voco) while patients included
in group B were treated using Gaenial flow universal composite (GC). For the patients included in group
C we used Gaenial Posterior composite (GC). Clinical working time is a very important parameter in
modern dentistry. The manoeuvres carried out must take as little time as possible, must have increased
effectiveness and be durable in time. Of course, this aim is difficult to achieve, but by increasing the
practitioner's experience and through the evolution of dental materials, the length of the work stages is
reduced and the ergonomic principles are respected.
The working time was calculated using a stopwatch since the rubber dam was applied and until the
clinician finished the procedure. All procedures were performed by the same clinician. (Fig. 1-3)

Figure 1. Initial clinical aspect
of the 5th sextant

Figure 2. Lingual aspect of the
5th sextant after etching
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Figure 3. Final clinical aspect of a periodontal
splint bonded with a highly viscous flow composite resin
GrandioSO Heavy Flow is a highly viscous nano-hybrid restorative material. GrandioSO Heavy
Flow has a much lower contraction during polymerisation (2.96%) compared to conventional flow
materials, and has high compression and bending strength (417 MPa, and 159 MPa, respectively), a very
high elastic modulus for a flow material (11.85 GPa), a very tough surface (175 MHV), as well as low
abrasion (40 μm, ACTA with 200 000 cycles). Studies have confirmed that G-aenial Universal Flo has
a higher strength, a better resistance towards wearing and a polish retention that is higher than in other
tested composites. Newly introduced, it offers higher strength, better aesthetics and manoeuvrability,
and combined many of the advantages of fluid and non-fluid composites.
The innovative filling chemistry consists of 200 nm strontium particles that are silanated a new,
proprietary technology, are very dispersed and have a low refraction index. G-aenial posterior is a radioopaque hybrid composite restoration material with a combination of two types of pre-polymerised filling
resins.The elastic modulus (Young's modulus) is one measure of a material's elasticity. A material with
a high modulus is rigid, whereas a material with a low modulus is flexible. Ideally, a material should not
have a very high elastic modulus, as fragile materials are less capable of buffering mastication
pressure. G-aenial Posterior shows a similar flexibility to that of most tested composites. Flexible
materials have an ability to buffer forces in the areas with high pressure and wear similar to the nanohybrid composite materials.

3.Results and discussions
It can be noticed that the lowest values appear in the case of patients in group A, with an average of
6.74 minutes per procedure. These results are followed by the ones recorded in group B with an average
value approximately one minute longer (7.82 minutes). The values of the clinical working time recorded
in the patients from group C are almost double when compared to the ones from group A and B. The
clinical working time at the level of group C reached an average of 14.6 minutes. (Table 1)
Table 1.Results of the clinical working time
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The shorter clinical working time is achieved due to the characteristics of materials, because flow
composites are applied directly from the syringe and require a shorter trimming and polishing time, due
to the fact that they have fewer irregularities after photo polymerisation. (Fig. 4)

Figure 4. Comparative results in the three groups
In the case of solid composites, the composite is applied on the splint using a spatula, fact that
increases the working time, as it is difficult to appreciate the thickness with precision.
Sometimes, lengthy use of a certain type of material creates additional comfort for the practitioner
and improved clinical working times. Therefore, the time values obtained may be influenced by the
practitioner's experience in using that particular type of material.
Sfondrini et al. tested the flexural strengths differences between conventional and nanofilled fiberreinforced composites[13]. Further clinical studies can be conducted in order to conclude if the use of
conventional versus nanofilled fiber reinforced composites can influence the clinical working time[1,2].
The importance of monitoring clinical working time has not been highlighted in many previous
scientific studies. The main focus has been on the periodontal splinting' durability and efficiency over
time, rather than on the time allotted to the actual operations[14,15].
Modern dental medicine must also focus on the time allotted to certain procedures, the trend being
towards optimising the time/quality ratio and increase the comfort of the patient.
Scribante et al. show as well that splints can be easily repaired, so in many cases it is not necessary
to completely debond the framework with the substitution with a new one[16].
Khan et al. concluded in a systematic review that glass fiber reinforced composites have emerged as
a major class of structural material and are either used or being considered as substitutes for traditional
materials in dental applications[1,2,17].
Other studies emphasized that the selection of the splint and of the type of fibreglass suitable for the
procedure is made based on the advantages, disadvantages and individual clinical experience[18]. The
same study pointed out that the ideal immobilisation system must be designed in such a way that will
retain a minimal amount of bacterial plaque, will allow maintenance in the long term, will be able to
fulfil the assigned function and will not interfere with occlusion or with phonetics[18].

4.Conclusions
Our study indicated that the highly viscous flow composite resins offers the shortest clinical working
time out of all tested materials.
Using this type of composite resins might be a reliable solution to reduce the clinical working time
when applying fiberglass reinforced periodontal splints.
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