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Introduction

he successful endodontic treatment is achieved by a three-
dimensional filling of the root canal system, which provides adequate
sealing of the dentin structures after chemo-mechanical preparation.
Gutta-percha cones are the first choice as filling material due to their suitable
physical, chemical and biological properties. However, gutta-percha cones do
not bond to the root canal walls and, therefore, a sealer is necessary to attach
them to the dentin and fill the empty spaces between the filling and root canal

dentin.

Different types of endodontic sealers are categorized according to their
main chemical constituents have been used in clinical practice, including zinc
oxide eugenol, calcium hydroxide, glass ionomer, silicone, resin-based sealers

and bioceramic sealers.

Epoxy resin-based sealer is one of the most commonly used endodontic
sealer because of its low solubility, adequate radiopacity, high bond strength to

root dentin, adequate expansion and other desirable biological properties.

Calcium silicate-based materials, usually known as Bioceramics have
attracted considerable attentions because of their good biocompatibility,
bioactivity and high pH which in turn gives bioceramics the properties of
antibacterial action. This material originally came from a combination of
calcium silicate and calcium phosphate. One of the main advantages of this
sealer is possessing a chemical composition and crystalline structure similar to
the tooth and bone apatite materials, thereby improving the bonding of this
sealer to root dentin. The composition of bioceramic sealers might also contain

aluminum, zirconia, bioactive glass, glass ceramics and hydroxyapatite.

The ideal endodontic sealers should have a high bond strength to root

canal dentin to create an impermeable seal for the canal system completely in
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Introduction

such a way as to prevent the penetration of tissue fluid, bacteria and/or their
products into the canal. In addition, sealer with higher bond strength can
improves the resistance of root canal filling materials against dislodgement
during subsequent manipulation, e.g., post space preparation. However,
Adhesion of sealers to dentin is influenced by several factors such as chemical
and physical characteristics of the sealer and its reaction with dentin, irrigation

method and the smear layer removal.

Endodontically treated teeth are widely considered to be more
susceptible to fracture than vital teeth, and almost always require extraction of
the fractured part or entire tooth2. Several studies have reported that fracture
resistance is directly related to the bond strength of sealer to root dentin®#°,
Therefore, the use of a root canal sealer possessing an additional quality of

strengthening the root against fracture would be of obvious value!*®.

The time for sealers to set is important clinically. It is desirable to have a
setting time that is neither too fast nor too slow. A slow setting time has
advantages, enabling the placement of sealer in more than one canal as well as
the recovering of gutta-percha from a canal at the time of obturation (if
correction is necessary). On the other hand, A too slow setting time is a
disadvantage, Coronal leakage may occur soon after the root canal treatment”?,
A sealer that is unset, or only partially set, may allow more rapid penetration
of irritants, such as bacteria or bacterial byproducts through the obturation. In
addition, Unset or partially set sealer may lead to coronal leakage and
subsequently results in reduced bond strength to root canal dentin and permit

dislodgment of the gutta-percha’.

Recently, other material which is Nanoparticles take place in the dental

field. For a long time, silver has been known to have a disinfecting effect and
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Introduction

its salts and their derivatives are commercially employed as antimicrobial
agents. Silver nanoparticles AgNPs (Nanosilver) are one of the most widely
used nanoparticles for antimicrobial purposes in dental applications. In
addition, it has been found that incorporation of nanoparticles influences the
physical, chemical, optical, mechanical and microbiological properties of the
endodontic sealers. including setting time, radiopacity, bond strength and

fracture resistance.

Therefore, the aim of this study was to assess the effect of incorporation
of silver nanoparticles to bioceramics and epoxy-resin based sealers on bond

strength, fracture resistance and setting time.
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Review of literature

Root canal instrumentation is an essential state in endodontic treatment.
Studies showed that instrumentation alone has been found to significantly
weaken the roots. But it is difficult to determine the amount of dentin that can
be removed before weakening effect takes place. It would be advantageous if
the root canal was obturated with an adequate seal as this would contribute to
the reduction in the incidence of root fracture. Furthermore, an effective root
filling is required to establish a fluid-tight seal which in turn will provide a
microorganisms-free environment and prevent recontamination of the root
canal system. It was mentioned that high bond strength is directly related to
fracture resistance of weakened endodontically treated teeth. Gutta-percha with
an endodontic sealer is the most widely accepted root canal filling material.

Different types of endodontic sealers have been used in clinical practice.

Epoxy-resin based root canal sealers such as AH Plus, has been
commonly used for comparison because of its good physical and chemical
properties and adaptability to root canal walls. However, the epoxy resin
sealers lack the bioactivity in comparing to certain endodontic sealers.

Bioceramics are ceramic materials designed specifically for medical and
dental use. They include alumina, zirconia, bioactive glass, glass ceramics,
hydroxyapatite, and calcium phosphates. Bioactive materials, such as glass and
calcium phosphate, interact with the surrounding tissue to encourage the
growth of more durable tissues. Bioinert materials, such as zirconia and
alumina, produce a negligible response from the surrounding tissue, effectively

having no biological or physiological effect.
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