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Abstract
Self-adhesive resin cement is highly recommended for cementation of ber post systems, since it binds
chemically with calcium ions in the hydroxyapatite particles without surface pretreatments of dentin.
Unfortunately, chelating agents that are used to remove smear layer reduce the calcium ion content of
super cial dentin. This study aims to evaluate the effect of remineralization of dentin on the bonding
strength of ber post using the biomimetic remineralizing agent CPP-ACP in vitro. Such a study will
provide evidence on the possibility of improving bonding strength by increasing dentin mineral content.
At the same time, it should be supported by further clinical studies since it remains in vitro.
21 freshly extracted single rooted teeth will be treated endodontically, prepared for post space, and
divided randomly into 3 groups: EDTA+CPP-ACP, EDTA + NaOCl, EDTA alone. Fiber post will be cemented
and push out bond strength will be measured for all groups. The expected time of study is 6-8 months.

Introduction
Endodontically treated teeth usually present with some challenges, such as insu cient tooth structure
due to caries, trauma and endodontic access, loss of vitality resulting in more fracture susceptibility. This
indicate the need of intra-radicular retentive strategies to allow the restoration to withstand the functional
forces as well as restore the required esthetics1. Accordingly, post systems with different designs and
materials have been developed to retain the coronal de nitive restoration and reduce the amount of
stress transferred to the tooth structure2.
Fiber reinforced posts (FRP) accompanied with resin cements have been developed as a substitute to
metal posts. Their main advantage is the near similarity of their mechanical and optical properties to
those of dentine, leading to a balanced stress distribution pattern and decrease the susceptibility of
vertical root fracture3.
Resin cements have been used to provide chemical and micromechanical bonding interfaces between
ber post and the root dentin 4. With the continuous improvements of resin cements, self-adhesive type is
preferred since it offers a simpler bonding technique1. Self-adhesive cements act both micromechanically
and chemically on the interactions between monomeric acidic group and hydroxyapatite4.
Different post space treatment strategies have been investigated to achieve better resin-dentin
adhesion. They aim mainly to remove the amorphous smear layer that was formed during post space
preparation allowing better penetration of cement within dentinal tubules5.
Irrigation with ethylenediaminetetracetic acid (EDTA) followed by sodium hypochlorite (NaOCl) has
proven to adequately remove the smear layer. Unfortunately, using these solutions alternatively alters the
Calcium:Phosphate (Ca:P) ratio by removing calcium ions from hydroxyapatite crystals in dentin at
approximate depths of 20-30µm6. This change in ratio affects the original proportion of organic to
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inorganic components, thus altering dentin’s microhardness, solubility, permeability, exural strength and
surface roughness7,8. Such changes could in uence the adhesive properties of root dentin and decrease
root strength and fracture resistance9.
Remineralization is a repair mechanism that aims to restore the mineral content of the tooth structure in
ionic forms to the hydroxyapatite crystal lattice10. Dentin remineralization is more challenging than
enamel remineralization because of the fewer amounts of residual mineral crystals in dentin and the
presence of exposed collagen brils on the dentin surface. This complex structure limits the classical ionbased crystallization concept that is applicable for enamel. Herein, the concept of biomimetic
remineralization appears, which imitates the natural process of mineralization11.
Organic compartment of dentin is composed mainly of collagen brils, in addition to non-collagenous
proteins (NCPs) that compromise less than 10% of organic content. These NCPs have a high a nity for
both calcium ions and collagen brils. They play a critical role in the regulation of mineralization in which
they control the apatite nucleation and growth in dentin during mineralization. Biomimetic
remineralization utilizes arti cial NCP analogues to guide the calcium-phosphate recruitment to the
collagen matrix11. Casein phosphopeptide – amorphous calcium phosphate (CPP-ACP) is a protein
nanotechnology introduced by Eric Reynolds and co-workers, in which CPP is a milk protein derivative
that acts as NCP analogue10.
The purpose of this study is to evaluate the effect of Biomimetic Remineralization (using CPP-ACP) of
post space dentin previously treated with EDTA on push out bond strength of ber post system with selfadhesive cement.

Reagents
Reagents:
1- Ethylenediaminetetracetic acid (EDTA).
2- Sodium Hypochlorite (NaOCl).
3- Casein phosphopeptide - amorphous calcium phosphate (CPP-ACP).
4- Self adhesive cement.
5- Normal saline.
6- resin endodontic sealer and Gutta Percha.

Equipment
1- endodontic burs.
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2- endodontic rotary les system.
3- Fiber post system.
4- Diamond sectioning discs.
5- universal testing machine for push out bond strength testing.

Procedure
1- Collect 21 freshly extracted human single rooted teeth, with the following criteria: single canal,
completely formed apices, straight roots and free of caries and cracks.
2- Decoronate the teeth at the cement-enamel junction with standard length of 12 mm from apex. Each
root canal will be prepared and obturated. Post space will be prepared after 48.
3- Divide the teeth into 3 groups randomly according to the pre-cementation treatment of the post space
into:
a) EDTA followed by CPP-ACP.
b) EDTA followed by NaOCl.
c) EDTA alone.
4- Cement the ber post in all root samples using dual cure self adhesive resin cement.
5- Section each root sample in each group into slices of 1 mm thickness.
6- Perform the push-out test by applying an axial load to the post at a crosshead speed of 1 mm/min
using a universal testing machine.
7- Record the maximum failure load in Newton (N) and convert into mega-Pascal (MPa) by dividing it by
the interfacial area of the post fragment

Troubleshooting
1- Allocation Bias: may occur upon groups distribution, can be avoided by using computer aided
randomization (www.random.org).
2- Performance bias: may occur upon testing the samples for push out bond strength by the technician.
This can be avoided by blinding the observer.

Time Taken
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The whole procedure may take 3-4 months from samples collection to testing. The whole study including
data analysis may take 6-8 months.

Anticipated Results
Theoretically, remineralization is supposed to increase the mineral content of dentin, leading to improved
bonding of self adhesive resin cement. Therefore, we expect increase in the push out bond strength.
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