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The aim of this study was the evaluation of the long term results in the clinical applicability of two root canal
sealers, Sealapex Xpress - Kerr Endodontics (non-eugenol, calcium hydroxide polymeric root canal sealant)
and AH Plus Jet - Dentsply Maillefer (epoxy resin-based sealant). 225 teeth of 159 patients included in this
study, were endodontic treated and filled with the previously mentioned root canal sealers, in accordance
with a standard clinical protocol. The long term results regarding the evaluation of the used two root sealers
were realized clinically and radiologically, after annually monitoring conducted during three years. Longterm results of the study showed that, although their different chemical composition, the two root filling
material showed good results in the treatment of various types of endodontic disease.
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Dental non-metallic materials have a long tradition and
the first dental acrylic resin appeared in 1936. The
progresses of the polymer’s industry with application in
dental medicine have their major importance in the actual
use of these classes of biomaterials [1]. Actually, the used
dental materials must be biocompatible, inert, non-irritating
and as compatible as possible with the periodontal and
periradicular tissues [2,3]. Most of the odontal lesions,
which become pulpal and periapical lesions, are directly
or indirectly determined by bacterial germs in the oral cavity.
The endodontic treatment is directed towards prevention
and control of the pulpal and periapical infections and
several root canal sealing materials were introduced for
this purpose [4]. The ideal endodontic sealer should adhere
and seal in the root canal system, to be well tolerated by
the apical periodontal tissue [5], should promote healing,
may be radiopaque, nonresorbable [6,7], and not to stain
the surrounding tissues [8]. Sealers play an important role
in the obturation of the root canals and their antimicrobial
activity have an important role in the success of endodontic
therapy. The endodontics sealers can be grouped into Zinc
Oxide-Eugenol sealers, Calcium Hydroxide sealers
(Sealapex, CRCS, Apexit) and resin modified sealers (AH26,
AHPlus, Diaket, Endofill, Resilon) [9]. Sealers may contain
different medicaments for antibacterial activity, but the
pulp canal must to be cleaned well [10].
In 1920 Hermann introduced calcium hydroxide in dental
medicine, for its pulp-repairing ability, but it is mainly used
in endodontics for pulp capping procedures, as an
intracanal medicament, in some apexification techniques,
and as a component of several root canal sealers [11].
In figure 1 are presented the used dental materials in
this study.
Sealapex Xpress (Kerr Endodontics) is a non-eugenol,
calcium hydroxide based polymeric resin, for professional
use as root canal sealer, with high pH, which does not

require hand mixing and is used in conjunction with gutta
percha or silver endodontic points. Sealapex Xpress is
intended to fill the microscopic gaps between the canal
filler/obturator and canal walls. Reactive components that
let Sealapex Xpress sealer set in root-canal are calcium
oxide in base paste and salicylate moieties in accelerator
(catalyst) paste. Material hardens upon mixing of the base
and accelerator pastes in the presence of moisture in the
root canal. Base and catalyst formulations of Sealapex
Xpress are similar in physical characteristics. The paste
base formulation of Sealapex Xpress presents an increase
in the amount of resin and titanium dioxide, along with a
slight addition of silica in the Sealapex Xpress base
formulation. The paste catalyst formulation of Sealapex
Xpress is very similar, the only difference being a decrease
in amount of filler, a decrease in titanium dioxide, along
with the slight addition of silica. Titanium dioxide is a
common non-toxic white pigment (approved by FDA as a
food additive), and the minor change does not affect
performance or biocompatibility of the paste. Fumed silica
filler serves as a rheological modifier, which does not
participate in the setting reaction. The resin is an inert,
water-insoluble material helps thicken the paste and does
not participate in setting reaction. The slight increase in
the amount of resin should stabilize the consistency of the
paste and does not adversely affect the equivalence and
performance of the product [12].
Sealers as calcium hydroxide play an important role in
sealing the root canal system with the entombment of
remaining microorganisms and filling inaccessible areas
of prepared canals [13]. Calcium hydroxide has been
included within several materials and antimicrobial
formulations that are used in a number of treatment
modalities in endodontics. These include inter-appointment
intracanal medicaments, pulp-capping agents and root
canal sealers. Calcium hydroxide formulations are also

Fig. 1. The used materials in this study:
Sealapex Xpress, AH Plus Jet, ProTaper gutta
percha points
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used during treatment of root perforations, root fractures
and root resorption and have a role in dental traumatology,
for example, following tooth avulsion and luxation injuries
[14]. Calcium hydroxide sealers present antibacterial
effects due to the ionisation process, releasing OH- ions
that determine the rising of the pH value above 9 [15].
AH Plus Jet paste (Dentsply Maillefer) is an epoxy-based
root canal permanent sealers of permanent teeth, in
combination with root canal points. AH Plus Jet consist of
a paste-paste system, which is delivered in a new double
barrel mixing syringe for direct intra-oral application,
offering a more precise, convenient and faster procedure.
Paste A contain bisphenol-A epoxy resin, bisphenol-F epoxy
resin, calcium tungstate, zirconium oxide, silica, iron oxide
pigments. Paste B contain dibenzyldiamine, aminoadamantane, tricyclodecane-diamine, calcium tungstate,
zirconium oxide, silica and silica oil. AH Plus is
characterized by very good mechanical properties, high
radio opacity, little polymerization shrinkage, low solubility,
and a high degree of stability on storage [16]. An essential
feature of polyaddition is a step growth reaction. The
monomers, diepoxides and amine, react to oligomers with
epoxy - and amino- end groups, which for their part can
add with remaining monomers or other oligomers [17].
In figure 2 is presented the polyaddition reaction of the
diepoxide, a diglycidyl ether of bisphenol-A, and 1aminoadamantane, and also N,N’-dibenzyl-5-oxanonandiamine-1,9. The polyaddition to the homo-polymers are a
schematic simplificated.

The root sealings allows the direct application of the sealer
into the root canal orifices. The sealer can be clinically
applied with a single hand. For infection control on direct
intra-oral use, the mixing syringe can be mantled with
hygienic single-use Disposa Shield® Sleeve [20].
The aim of this study was the evaluation of the
comparative long term results in the clinical applicability
of the two root canal sealers, Sealapex Xpress and AH
Plus Jet.
Experimental part
Materials and method
The researches were conducted in the Dental Medicine
Faculty of Craiova Medicine and Pharmacy University.
The patients were selected after a detailed anamnesis
and were attended only by those that have expressed their
desire to be part in the research. Selection criteria of patients
consisted of affordable roots canals and written consent
of patients to participate in the study.
The research has been carried out on 159 patients, 87
females and 72 males. The age range of the patients was
similar, between 28-55 years, with a median age of 41.5
years and a mean of 41.5 ± 13.5 years (fig. 3).

Fig. 3. Distribution of patients and endodontical treated teeth in
groups

Fig. 2. Polyaddition reaction of diglycidyl ether of bisphenol-A
(a primary monoamine and a disecondary diamine) [18]

As a result of this polyaddition, high-molecular weight
addition polymers are formed. The monomers have been
quantitatively converted, that means that almost no
residual monomers remain and no molecules are released.
The use of these special diamines guarantees the formation
of of high dimensional stability, which further possesses
inner flexibilisation and can therefore absorb tension, which
might occur as a result of temperature change or
mechanical stress. The polyaddition is only started in
presence of the reaction partners and thermal energy.
Initiators or catalysts are not necessary for this reaction.
AH Plus sealers are characterised by ver y good
mechanical properties, high radio opacity, little
polymerisation shrinkage, low solubility, and, not least, a
high degree of stability on storage [19]. The used radio
opaque fillers ensure a good radio opacity of the material,
even when applied in very thin layers. Tightness and
insolubility of the polymerised material, and the viscosity
during application are directly dependent on the filler. Finely
ground calcium tungstate with an average particle size of
8 µm and finely ground zirconium oxide of 1.5 µm average
particle size are used (76% in weight). The remaining
constituents are polymers, Aerosil, and the pigment [18].
Mixing syringes significantly improves working
ergonomics. Are equipped with an intra-oral tip adjustable
to individual anatomic conditions through rotation and
angulation, that comes with a mixing tip, which
automatically mixes the sealer components in ideal ratio.
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Majority of the patients were female (54.71%).
The patients were divided in two groups. The first group
of 80 patients and 113 teeth (44 female with 62 endodontic
treated teeth and 36 male with 51 endodontic treated teeth)
benefited by root chanal sealing with Sealapex Xpress root
sealer. The second group of 79 patients and 112 teeth (43
female with 63 endodontic treated teeth and 36 male with
49 endodontic treated teeth) benefited by root canal sealing
with AH Plus Jet root sealer.
The teeth included in this study (225), were endodontic
treated and filed in accordance with a standard clinical
protocol, performed in accordance with the standards:
infiltrative local anesthesia (Ubistesin Forte 4% - 3M
ESPE®), isolation of tooth by using of rubber dam and
dental saliva aspirator, achievement of the access to the
pulp chamber and pulp canals, wide lavages with
antiseptic solution (NaOCl 2%: Chloraxid 2% Cerkamed®,PL), permeabilization of the root canals (with
Kerr file - Sendoline-Poldent®, PL), pulp tissue removal
(with Tire Nerf files - Sendoline-Poldent®, PL), enlargement
of the root canals with ProTaper rotary system (ProTaper
files - Dentsplay®, U.S.A.), irrigation with antiseptic agents
(NaOCl 2%: Chloraxid 2%, Cerkamed®, PL, oxygenated
water 3% - Tis Farmaceutic®, RO) and root filling,
performed with Sealapex Xpress or AH Plus Jet, by applyng
the sealers with a Lentulo spiral into the root canals. The
sealing technique of single master cone with ProTaper
gutta-percha cones (Dentsplay®, U.S.A.) was used, which
not requiring the use of accessory cones (thus reducing
the time spent in endodontic obturation), in the same
therapeutic session. Root canals are shaped with rotary
instruments and filled with the gutta-percha point size
matching the size of the last instrument used, and so
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Table 1
DISTRIBUTION OF
RESULTS (%) AT
RECALLS

ProTaper gutta-percha points are perfectly fitted within the
root canal.
The long term results regarding the evaluation of the
used two root sealers were realized after the completion
of a questionnaire, according to gender and to age of
patients, i.e. according to the clinical symptomatology and
radiographic changes in endodontic treated teeth, after
one, two and three years. For both groups, the following
outcome levels were determined: a)Success; b)Success
with incomplete periapical treatment; c)Failure.
Results and discussions
At the first-year recall, almost equal successes rates
were found for both groups (90.6% Sealapex Xpress and
90.2% AH Plus Jet). Clinical successes with incomplete
periapical treatment were revealed in 6.1% of cases treated
with Sealapex Xpress, and 6.3% of cases treated with AH
Plus Jet. Clinical and radiological failures appeared in 3.3%
of cases treated with Sealapex Xpress, and 3.5% of cases
treated with AH Plus Jet.
The percentage values of success rates at the secondyear and third-year recall, founded in both groups were
almost identical with the first-year record (90.3%,
respectively 90.1% for Sealapex Xpress and 89.9%,
respectively 89.7% for AH Plus Jet).
Clinical successes with incomplete periapical treatment
were revealed in roots treated with Sealapex Xpress in
6.2% of cases at second recall and 6.4% of cases at third
recall. In roots treated with AH Plus Jet, in 6.3% of cases at
second recall and 6.4% of cases at third recall appeared
clinical successes with incomplete periapical treatment.
Clinical and radiological failures in roots treated with
Sealapex Xpress appeared in 3.5% of cases at second recall
and 3.5% of cases at third recall, respectively clinical and
radiological failures in roots treated with AH Plus Jet
appeared in 3.8% of cases at second recall and 3.9% of
cases at third recall (table 1).
Successful endodontic therapy depends on thorough
cleaning and shaping, followed by the filling of the root
canal system. During obturation, root canal sealers serve
to fill irregularities between the dentinal walls and the guttapercha core, act as lubricants, to fill lateral or accessory
canals, and bond to gutta-percha and dentin. Endodontic
sealers must be able to eliminate or minimize the ingress
or egress of bacteria and their products [21]. With the
advancement of the rotary instrumentation systems, the
single-cone obturation technique is used frequently [22,23].
But all these treatment phases do not ensure the
sterilization of the root canal system, due to a complex
anatomy that includes lateral ramifications, secondary
canals and, in some cases, a large apical delta [24,25].
The hydroxyl ions of calcium hydroxide are able to diffuse
from the root canal, through the dentinal tubules, by the
dentinal permeability, in the periodontal space [26]. When
the calcium ions interact with the carbon dioxide or with
the carbonate ions released by the microbial toxins,
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calcium carbonate is generated; it does not have
antibacterial or biological properties but it affects the
mineralization process [27,28]. From a chemical point of
view, calcium hydroxide is a strong base, which acts by
the dissociation of OH- and calcium ions and from the
effects they have on the vital tissues, inducing the
emergence and sedimentation of hard tissue, as well as
antibacterial effect [29]. Calcium hydroxide, through its
high level of alkalinity, can destroy a wide number of
microbes placed into the root canal and can also hydrolyzes
the lipopolysaccharides which are responsible for
resorptive processes of the periapical bone [14]. Calcium
hydroxide is efficient against many categories of germs
(enterococcus faecalis, Candida species) founded in the
root canals [30,31].
The study of Parnab et al [32] show that the pastes with
viscous vehicles allow continuous ions release and can
remain inside the canal for a time span of 2-4 months;
thus they are recommended for the cases which need long
term dressing, like the orthograde conservatory treatment
of the chronic apical periodontitis. After the researches of
Bezerra Silva et al [33], Sealapex Xpress presented
complete sealing of the apical opening by the formation of
mineralized tissue in 50% of cases, which could be
attributed to the presence of calcium hydroxide in its
chemical composition.
The biological compatibility of the root canal sealers is
highly important, given that in clinical conditions these
biomaterials are placed in direct contact with the periapical
connective tissue [34,35]. The requirements for an
acceptable dental material are many, but one of the most
important is the biocompatibility of dental materials, an
important consideration for the patient, clinician, and
manufacturer. Ideally, a dental material that is to be used
in the oral cavity should be harmless to all oral tissues,
gingiva, mucosa, pulp, and bone [36]. The major
significance of biological compatibility of the root canal
sealers are in references with their placement in direct
contact with the hard dental and the periodontal tissues
and with the response of the involved tissues to these
materials, because the chemical composition of the
endodontic materials can positively or negatively influence
the final result of the root canal treatment [2,37].
Conclusions
At all three recalls, both groups of root sealers (Sealapex
Xpress and AH Plus Jet) presented approximately same
percentage of the success rates and of the healing status
of periapical tissues, comparatively with the obtained
results at the first year recall.
No inflammatory reaction occurred in endodontic
treated teeth with calcium hydroxide based Sealapex
Xpress sealer.
Future studies are necessary to evaluate the physical,
chemical and antimicrobial properties to confirm the
clinical efficacy in all types of clinical cases.
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