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BioRoot™ RCS. Endo sealer or biological filler?

| The historical aspects

Root canal obturation is necessary to fill the dead
space left behind when the pulp is lost. Root canal
treatment methodologies are very old and have
changed very little over the years. The root canal
obturation is usually undertaken using a solid
cone and a sealer. Initially it was used as a single
cone together with root canal sealer, then the
techniques evolved to lateral condensation and
warm vertical compaction to enhance the three
dimensional quality of the root canal filling (1).
The core acts as a piston on the flowable sealer,
causing it to spread, fill voids and to wet and
attach to the instrumented dentin wall. It is the
sealer that comes into contact with the dentine
and periodontal tissues. It is thus important that
the sealer possesses the ideal material properties
as outlined by Grossman (2).

The three primary functions of a root filling
are the sealing against ingrowth of bacteria
from the oral cavity, entombment of remaining
microorganisms and complete obturation at
a microscopic level to prevent stagnant fluid
from accumulating and serving as nutrients for
bacteria from any source (3). For this purpose the
gutta-percha solid cone- sealer association has
had considerable success and hermetic seal is
provided by warm vertically compacted gutta-
percha with a selection of sealers which interact
with the dentine walls forming sealer tags. The
epoxy resin-based root canal sealers have been
termed the gold standard for sealer cements as
they serve this purpose very well and provide an
hermetic seal.

| The hydraulic filler obturation

BioRoot™ RCS (Septodont, Saint-Maur-des-
Fossés, France) is a hydraulic cement which is
presented as a powder composed of tricalcium
silicate, and zirconium oxide and a liquid which
is mainly water-based with additions of calcium
chloride and a water soluble polymer. These
additives enhance the physical characteristics
of the material. This specific formulation imparts
definitive characteristics to this hydraulic material.
These characteristics include the following.

Low levels of trace elements

Most of the materials which are known to be
based on tricalcium silicate are made of Portland
cement. Portland cement is a material used in the
construction industry and thus it is manufactured
from natural minerals. Furthermore to keep the
costs down secondary fuels which are usually
wastes are used for burning the cement. This
results in the inclusion of trace elements in the
cement and these are leached in solution when
in clinical use (4-6). BioRoot™ RCS is the only
material which is made entirely of pure tricalcium
silicate cement with no other cementitious
additions (Table 1). This property is important not

only to avoid the trace minerals but also because
the active part of the material is the tricalcium
silicate. Portland cement only has 68% tricalcium
silicate (7). Thus all the properties attributed
to the tricalcium silicate namely the formation
of calcium hydroxide which is responsible for
the biomineralization, bone and hard tissue
formation and antimicrobial properties will be
less evident with the use of Portland cement. In
fact BioRoot™ RCS releases double the amount
leached by Endosequence BC sealer and ten
times as much as calcium ions released by MTA
Fillapex (Table 2) for the same time periods under
the same conditions (8).

Three Porland cement-based materials including
MTA Angelus, MTA Fillapex and Theracal LC have
been tested to observe whether the presence of
these materials in the dental extraction socket of
an in vivo model would affect the level of aluminum
in the plasma and liver. Traces of aluminium have
been detected in the plasma and liver of test
animals (9). Furthermore an aluminium peak
was observed in the brain tissues of test animals
after 7 days from implantation in MTA Angelus
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Company Material Cement type | Radiopacifier Additives Vehicle Presentation Mixing
bismuth oxide i
Angelus MTA Fillapex silicon oxide salyc!late two tubes . manual
calcium tungstate resin double barrel syringe
calcium carbonate,
—_— propylene glycol
ortian bismuth oxide, | alginate, propylene i
Egeo CPM cement barium sulphate glycol, sodium water powder/liquid manual
citrate, calcium
chloride
Maruchi Endoseal MTA plsmgth oxu:fe, pozzolan - syringe premixed
zirconium oxide
) Innovat!ve IRoot SP
Bioceramix Inc . . . . . .
Endosequence BC zirconium oxide | calcium phosphate - syringe premixed
Brasseler ' Tricalci
Totalfill ricaicium
FKG silicate
Septodont BioRoot™ RCS zirconium oxide Calc':gyi:t?nde’ water powder/liquid manual

Table 1: Choice of commercial tricalcium silicate-based sealers available clinically

and after 60 days in Theracal and MTA Fillapex.
Oxidative stress was induced and antioxidant
enzymes were transiently upregulated (10). High
levels of aluminium in contact with human tissues
has been linked with Alzheimer’s disease (11).
On contrary, BioRoot™ RCS as a pure tricalcium

silicate cement does not contain any tricalcium
aluminate phase. There is no leaching of
aluminium when BioRoot™ RCS in direct contact
with the patient tissues. So this material will not
lead to any toxic deposition of trace elements.

The use of inert radiopacifier
BioRoot™ RCS has zirconium oxide
radiopacifier. The zirconium oxide
is stable (Table 2) and imparts the
| necessary radiopacity to the material
(Figure 1)(8). Since there is no leaching
the radiopacity will be stable when in
clinical use. BioRoot™ RCS is easy to
detect on a radiograph post-operatively
1 thus makes the assessment of
obturation easier. BioRoot™ RCS does
not use bismuth oxide as a radiopacifier.
& ~ Bismuth oxide has been shown to
ER—— Apexit Flus result in tooth discolouration when in
[@Series1| 108 a3 88 | 82 contact with sodium hypochlorite (12)

which is used as irrigating solution for
all endodontic cases.

12

10

e

radliopacity mm Al
[ 1]

MTA Fillapex Septadont Sealer

Fig. 1: Radiopacity of various sealers. (Septodont Sealer is BioRoot™ RCS).
Reprinted from Xuereb et al. 2015 with permission from the publishers.

Material
EndoSequence BC Sealer MTA Fillapex Septodont Sealer Apexit Plus
Calcium 14,026 3358 29,712 3075
Silicon 135 610 28 606
Zirconium 15 - - -
Bismuth - 82 - 16
Phosphorus 104 221 18 54

Table 2: Elements leached out in physiological solution form various hydraulic sealers (Septodont Sealer is BioRoot™ RCS). Reprinted from

Xuereb et al. 2015 with permission from the publishers.
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Enhanced antimicrobial properties

The success of endodontic therapy depends
on the elimination of microbes and prevention
of bacterial recolonisation of the root canal.
BioRoot™ RCS leaches high levels of calcium
in solution (Table 2) thus maintains a high pH.
It exhibits optimal antimicrobial properties as
indicated by the elimination of microorganisms in
the dental tubules (Figure 2). BioRoot™ RCS is
effective in elimination of microorganisms even
when water is used as final irrigating solution (12)
and its activity is enhanced when using ethylene
diamine tetracetic acid (EDTA) irrigating solution.

Biological seal

BioRoot™ RCS interacts with the dentine along
the root canal wall and forms a hybrid layer along
the dentine which is rich in mineral (Figure 3). The
bonding of BioRoot™ RCS is postulated to be
chemical in nature as opposed to the sealer tags
reported for resin-based sealers (13). This strong
bond helps with the sealer stability.

This is coupled with the high antimicrobial
characteristics thus making this material superior
to other sealer types. BioRoot™ RCS is well
tolerated by the periodontal tissues (14-16) and
any extrusions will not be deleterious to the
clinical success.

Obturation method

BioRoot™ RCS should be used with cold obtu-
rationtechniques. Theheatgenerated duringwarm
vertical compaction will lead to the evaporation
of water from the sealer thus modifying the flow
and film thickness of the material (17). More
recently single cone obturation techniques are
being suggested for hydraulic sealers.Dentinal
tubule penetration occurs independent of which
obturation techniques technique is used (18, 19).
If the solid cone is matched to the size of the
preparation, the single cone obturation technique
provides similar obturation quality to the warm
vertical compaction (20).

The retreatability of BioRoot™ RCS sealer used
in conjunction with gutta-percha in single cone
obturation technique was better compared to
AH Plus as less sealer remnants and shorter
retreatment times were observed (21).

Fig. 2: Representative confocal laser scanning microscope images
of (A) control group irrigated with EDTA, (B) BioRoot™ RCS after
EDTA, (C) MTA Fillapex after EDTA and (D) AH Plus after EDTA. Bars
represent 50 mm. The red colour signifies dead microbes. Reprinted
from Arias Moliz & Camilleri 2016 with permission from publisher.

BioRoot RCS

AH Plus

Fig 3: Interfacial characteristics for BioRoot™ RCS showing
mineral rich layer at the interface (marked with arrow) and sealer
tags as opposed to AH Plus which exhibits only the sealer tags.
Materials mixed with Fluorescein dye to be viewed under confocal
laser microscope at excitation/emission wavelength of 494/518
nm. Reprinted from Viapiana et al. 2016 with permission from
publisher.
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| Conclusions

The BioRoot™ RCS is a hydraulic sealer that
allows simple and effective root canal obturation.
The material is non-toxic and can be used in
conjunction with solid cones in a single cone
obturation technique. This method is easy to use
and more cost-effective no specialarmamentarium

BioRoot™ RCS. Endo sealer or biological filler?

is required. The success of the obturation lies in
the antimicrobial activity and the biological seal
rather than the hermetic seal reported for classical
sealers. The BioRoot™ RCS can be considered
more as a filler used in conjunction with a solid
cone.
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