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 Bonding fiber-reinforced resin posts with resin cement is a potential factor 

in contributing to the failure of these posts. Several methods have been 

proposed to treat the post surface to increase bonding strength: our results 

have proven controversial. This study aimed at evaluating the effects of 

three methods for treating the surface of a fiber post on its bond strength 

with resin cement. Forty-eight glass fiber posts were utilized and divided 

into three 16-specimened groups based on the surface treatment the 

participants received: G1 treated via implementing etching with hydrogen 

peroxide 10% and silanization, G2 with hydrofluoric acid 10% and 

silanization, and G3 by ethyl alcohol 70% that was the control group. The 

posts were cemented with dual-cured resin cement and were stored in 

distilled water at 37° Celsius for 24h. Then, the samples were subjected to 

tensile test by the general mechanical testing device, the testometric device. 

The bond strength in each sample of posts was recorded in newtons (N). 

Our data were analyzed using both the ANOVA and Bonferroni tests. The 

statistical study revealed that the mean values of bond strength were 400.08 

± 87.37 N, 396.26 ± 91.44 N, 304.65 ± 86.26 N, in the three groups 

respectively. A statistically significant difference was detected in bond 

strengths between the two test groups: on the one hand, the experimental 

G1 and G2 treated through etching with hydrogen peroxide or with 

hydrofluoric acid; on the other hand, the control G3 treated using ethyl 

alcohol. The p-value noticed in our research reached < 0.005. Hydrogen 

peroxide and hydrofluoric acid were found to contribute to increasing bond 

strength of fiber-reinforced resin posts used in this study with resin cement. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Posts have been used to restore endodontically treated teeth for more than 250 years [1]. These posts are 

available in different material forms, such as metal, carbon fiber, and fiberglass-reinforced resin posts. Cast 

metal posts have a long history of successful use due to their highly proficient physical properties. However, 
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the cosmetic properties of these posts are limited because their gray color is evident when used to support full 

ceramic restorations. For this reason, fiberglass posts have become extensively preferable as they increase the 

transmission of light within the root and the periodontal tissue above. Moreover, its modulus of elasticity is 

low and almost similar to that of natural dentin; this reduces the risk of root fracture [2], because loads are 

more uniformly distributed [3]. In addition, restoring endodontically treated teeth using metal-free materials 

eliminates the potential risks of abrasion and hypersensitivity. These posts are also biocompatible [4] and are 

easy to remove when endodontic re-treatment is sought [5]. 

 

The stability of fiber-reinforced resin posts depends on the quality of the microscopic chemical and 

mechanical bond between: resin cement, root dentin and post surface [6]. However, restored teeth with these 

posts sometimes fail; the most common reason for this phenomenon can be ascribed to the failure of the bond 

between the post and the resin cement [7]. This is because improper “dentine-cement” or “cement-post” 

bonding leads to increased stress upon occlusal loading: this in turn leads to failure of posts restorations [8]. 

To enhance the bonding of resin cement with fiberglass posts, various surface treatment methods have been 

proposed [9], [10], in a strategy to achieve micromechanical cross linking between these posts and the resin 

cement, and classified by Monticelli in 2006 into three categories [11]: 

1. Treatments that increase the chemical bonding between the resin cement and the post, such as 

silanization, 

2. Treatments that cause microscopic mechanical bonding and increase the roughness of the post 

surface, such as acid etching, sandblasting with aluminum oxide and silica coating. 

3. Treatments that depend on the participation of the two previous treatment schemes together, i.e. on 

the micromechanical and chemical bonding such as the Co-jet system. 

 

The chemical treatment is perceived a good method in this regard, as it is less hostile and easier to apply and 

cheaper, in addition to cleaning the post surface and thus improving the interaction between the fiberglass 

and resin cement [12]. Surface conditioning of a fiberglass post is expected to increase the strength of the 

chemical and mechanical bond between the post and resin cement. However, to date, the optimal method of 

conditioning post surface that can ensure long-term performance has not been determined. From this point 

came the idea of our study. 

 

The aim of this research was to conduct a comparative study of the effect of three methods of surface treatment 

of glass fiber-reinforced resin posts: in the two experimental groups, by applying 10% hydrogen peroxide + 

silanization, or etching with 10% hydrofluoric acid + silanization; in the control group, 70% ethyl alcohol 

was applied. The immediate aim was to assess the effect of these three methods on bond strength of the posts 

to the resin cement. 

 

2. Materials and Methods 

 

2.1 Research sample 

The research sample consisted of 48 posts, divided based on the treatment of the post surface into three 

groups: hydrogen peroxide at a concentration of 10%, hydrofluoric acid at 10%, and ethyl alcohol at a 

concentration of 70%. The research was carried out at the Faculty of Dental Medicine, and bond strength of 

the posts with the resin cement was measured in the Industrial Testing and Research Center. 

 

2.2 Samples Preparation 

The molds were made of acrylic with dimensions (1*1*2 cm) and were specially prepared for this study to 

withstand the tension force of the two heads’ jaws of the general mechanical testing device. These molds are 
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solid, hollowed out in the middle in the form of a cylinder 15 mm long and 3 mm in diameter. 

 

Light-cured composite (Nexocomo, Meta Biomed, Korea) of B2 color was selected to form artificial roots in 

which bonding of the post with the resin cement is tested, and to avoid the other variable which is the root 

dentin that has been studied in other researches. In addition, resin cement provides the bond between the 

fiber-reinforced resin post and root dentin. The aim of the research was to study the relationship between the 

post and the resin cement, so we had to exclude the relationship of the resin cement with the root dentin. This 

is the reason why the extracted natural tooth roots were excluded to stick the post to, as they were replaced 

with artificial roots of composite. These roots have a stronger bond with resinous cement than with root 

dentin, because the chemical composition of the two materials is similar [13]. 

 

After that, the light-cured composite was compacted by means of a plugger into the hollow molds, allowing 

these molds to be ready to prepare the post insertion canal. 

 

The post length was determined to be 10 mm, and it was isolated with petroleum jelly. Then, the post was 

lowered into the composite prior to being hardened. This procedure aimed at procuring a path for the 

preparation burr used for clearing the post insertion canal. After that, the post was pulled out and the 

composite was hardened. Then the post insertion canal was prepared with a special corresponding post burr, 

after determining the burr length to be 10 mm, using determinants. Then we washed the post insertion canal 

with physiological serum (saline), to be air dried later for 15 seconds. 

 

The post was tested with a determinant at a distance of 10 mm from the end of its apex, in order to ensure 

that its specified length was reached within the composite – this procedure was accomplished to standardize 

the length of all posts – so that it is perpendicular to the acrylic mold. This process was repeated for all the 

molds; thus, the roots of the artificial teeth were ready to install the posts inside them throughout our entire 

study sample. 

 

Other acrylic molds, of the same dimensions, were made to cover the coronal part of the posts. This is to 

secure a head attachment for the tension device: the coronal part of the post is perpendicular to the acrylic 

mold, at a length of 7 mm within this mold. Thus, the posts were ready to be bonded within their insertion 

canals to the resin cement. In this research, we installed the coronal part of the posts within the acrylic molds 

before bonding them to the resin cement for two reasons: 

 

Difficulty of constructing the acrylic mold for the coronal part of the post after bonding the post: it becomes 

parallel to the acrylic mold that contains the apical part of the post, in a way that fits the heads of the general 

mechanical testing device. Henceforth, we could apply a tensile force to separate the post from its canal; and 

ease of gripping and controlling the post while treating its surface. 

 

2.3 Posts preparation 

Posts (Whitepost, Brazil) were divided, according to the surface treatment method, into three groups. Each 

set includes 16 posts as follows: 

G1: the posts were treated with 10% hydrogen peroxide for 10 minutes at room temperature; then washed 

with water (for 10 seconds) and air-dried (for 10 seconds). Later, the posts surfaces were coated in one layer 

of silane (Ultradent, USA) and allowed to dry for 60 seconds before bonding. 

G2: the posts were etched with hydrofluoric acid (Condac Porcelana, FGM) at a concentration of 10% for 60 

seconds. The posts were then washed with water for 10 seconds and gently air dried for 10 seconds. Then the 

posts surfaces were coated of silane (Ultradent, USA) and allowed to dry for 60 seconds before bonding. 
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G3: the posts were treated with 70% ethyl alcohol for 60 seconds. Then, they were left to dry; this group was 

selected as the control group. 

 

Posts bonding: the posts insertion canal was washed with physiological serum (saline), dried with paper 

points, and exposed to a stream of air for 5 seconds. Then, a bonding agent (Meta P & Bond, Meta Biomed, 

Korea) was applied to the inner surface of the cylinder. At that point, light air pressure was applied to spread 

the bonding agent, and a paper point was inserted to remove the excess material. 

 

After that, a dual-cured resin cement (Metacem, Meta Biomed, Korea) was applied. A sufficient amount of 

Metacem cement was mixed by pressing the mixing syringe onto a glass plate. Thus, the syringe gives equal 

amounts of base and accelerator in a 1:1 ratio. At the end of mixing, the post was coated with cement and 

then placed in the space designated for it in the prosthetic roots under light finger pressure. The length of the 

post to be inserted was confirmed, which is 10 mm, through the determinant. The excess emerging from the 

post insertion canal, surrounding the post, was then removed with a brush. Then, light curing (LED 

Woodpecker, China) with a capacity of 1000 MW/cm2 was applied for 60 seconds from all directions, so that 

the tip of the curing device was in contact with the posts. 

 

The samples were, after that step, placed on a tensile strength measuring device (Testometric, Rochdale, 

England) after keeping them in distilled water for 24 hours. Here, the sample was fixed, the tensile velocity 

was set at 1 mm/min and the monitoring was calibrated until failure of the post occurred, i.e. the post is 

separated from the resin cement; the results are recorded. Figure (1)(2). 

 

 
Figure 1: Posts cast in acrylic molds. 
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Figure 2: Posts and roots are separately in acrylic molds and ready to strength measuring device. 

 

The posts were separated from the resin core, or the posts were broken within the post insertion canal, were 

excluded from the sample. 

 

2.4 Statistical analysis 

In this current investigation, the statistical study was conducted operationalizing a one-way ANOVA and 

two-way Bonferroni’s comparison. 

 

Statistical analyses were performed using statistical package software [SPSS v. 19.0 (SPSS Inc., Chicago, IL, 

USA)]. 

 

3. Results 

Forty-eight glass fiber posts were utilized and divided into three 16-specimened groups based on the surface 

treatment the participants received: G1 treated via implementing etching with hydrogen peroxide 10% and 

silanization, G2 with hydrofluoric acid 10% and silanization, and G3 by ethyl alcohol 70% that was the 

control group. Besides, the amount of tensile strength, in other words the bond strength, was measured in 

newtons for each of the studied posts in the research sample. Later, the effect of “the method of treating a 

post surface” on “the tensile strength” was scrutinized in newtons. Figure (3) 
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Figure 3: The flow diagram of the study 

 

In addition, a one-way test of variance ANOVA was utilized to study the significance of the differences in 

the average tensile strength, in newtons, between the three studied groups, G1: hydrogen peroxide at a 

concentration of 10%, G2: hydrofluoric acid at that of 10%, and G3: ethyl alcohol at a concentration of 70% 

in the research sample. The results of the analysis are displayed beneath. Failed samples were excluded from 

the statistical study. 

 

It is noticed that the value of the significance level is considerably smaller than the value 0.05. In other words, 

at the 95% confidence level, there are statistically significant differences in the values of tensile strength 

forces, in newtons, between at least two of the three studied groups. To make clear which “statistics mean” is 

causing this difference, a binary comparison was performed according to the Bonferroni method as follows. 

It is worthwhile remembering the group codes. G1 refers to the group admitted the hydrogen peroxide at a 

concentration of 10%, G2 to the one that witnessed hydrofluoric acid at of 10% during treatment of the posts 

surfaces, and G3 to refer to the group that was subjected to the traditional ethyl alcohol at a concentration of 

70%. G3 is the control. 

 

The value of the significance level is less than 0.05 when comparing the tensile strength values between the 

control group of the post surface treatment with ethyl alcohol and each of the two groups. The experimental 

groups, namely that of the post surface treatment with hydrogen peroxide and the one of the post surface 

treatment with hydrofluoric acid, at a confidence level of 95% – display statistically significant differences 

when alpha equals 0.05 (α = 0.05), when contrasted separately with G3. There are statistically significant 
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binary differences. We are most likely able to conclude that the values of tensile strength in newtons in G3 

were way smaller than in each of the other groups, G1 and G2 precisely. Nonetheless, as for the comparison 

in the tensile strength values between G1 and G2, it can be perceived that the value of the significance level 

is much greater than the value 0.05. In fact, at the 95% confidence level, there are no statistically significant 

binary differences regarding the means of tensile strengths between the G1 and G2 in the research sample. 

Table (1) 

 

Table 1: The result of using three groups of different materials on fiber post’s strength. 

Group symbol Post surface Research sample (n) Bond strength(N) 

G1 
hydrogen peroxide 10% 

and silanization 
16 400.08 ± 87.37 N 

G2 
hydrofluoric acid 10% and 

silanization 
16 396.26 ± 91.44 N 

 

G3 
ethyl alcohol 70% 16 304.65 ± 86.26 N 

 

4. Discussion 

The increasing need for esthetic restorations and posts under all-ceramic prostheses has led to the emergence 

of fiber-reinforced resin posts [4]. These posts are widely spread due to their mechanical properties, such as 

tensile strength, high flexibility, and relatively low cost, in addition to the esthetic aspects. However, the 

problem of failure of the bonding of these posts and their lack of stability in the root canals was also observed. 

Research has presented diverse solutions and varying values for this link with different treatment methods 

[2]. 

 

The conditioning of the post surface is expected to increase the strength of the chemical and mechanical bond 

between the resin cement and post [5]. Contrastively, the optimal method for conditioning the post surface 

has not been determined until this day. Therefore, the aim of our current study was to evaluate the 

effectiveness of hydrogen peroxide and hydrofluoric acid etching for treating fiber-reinforced resin posts to 

test their bond strength with resin cement. This was compared to a control group that admitted the help of 

alcohol 70%. 

 

These posts are made of micro-fibers that are bundled and pressed together, joined by a resin mold of epoxy 

resin [14]. The poly-moleculed epoxy cannot chemically bond with the resin cement due to its highly cross-

linked structure [15], so it was suggested to use the double bonding agent, silane, on the surfaces of the 

fiberglass posts. This is to increase the bonding strength between the fiber posts and the resin cement [5]. 

Silane was applied in all samples after specific surface treatment for each group. Its application is likely to 

improve bond strength, showing chemical and mechanical interaction. 

 

Hydrogen peroxide is a commonly used material in the dental field and has been discovered as an irritant on 

epoxy and other resins. This was taken advantage of by etching the surfaces of the fibrous posts and exposing 

the glass fibers to silane [9]. However, etching with hydrofluoric acid creates surface roughness; this allows 

for micromechanical cross-linking with the resin restorations. The use of hydrofluoric acid has been suggested 

to irritate fiber-reinforced posts [2]. 

 

The term bond strength expresses the interfacial adhesion between two materials with an adhesive agent. 

Bond strength is measured by trying to separate the materials from each other. Hence, all tests of bonding 
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strength are classified as “bonding strength in the direction of tensile stress” or “bonding resistance in the 

direction of shear stress.” The tensile strength test was adopted in this study to evaluate the bonding strength 

of fiber-reinforced resin posts with resin cement. This test is the most important test that explains the stability 

and functionality of the post. This test simultaneously assesses shear and tensile strength, and reduces the 

possibility of post fracture within the root canal. It is considered more simulated to clinical conditions than 

other tests [16]. The results obtained from this study indicate that: 

 

Posts treated with alcohol are less resistant to tensile forces. This may be ascribed to the fact that alcohol does 

not change the structure of the post, but is only used for cleaning [9]. This study was similar to a previous 

study [17]. 

 

Hydrogen peroxide treatment increases the stability of the posts. The observed results may be because 

hydrogen peroxide selectively oxidizes the surface of posts and dissolves the epoxy resin mold. This creates 

spaces between glass fibers and increases the number of exposed fibers. Consequently, this increases the 

surface area available for interaction with the silane, which allows for a higher micromechanical bond strength 

between treated posts and cement than untreated posts [9], [18]. These results were similar to previous studies 

[19- 21]. 

 

Etching with hydrofluoric acid increases the bonding of posts to the resin cement. This is because hydrofluoric 

acid is likely to cause microscopic spaces on both the resin mold and the fibers and to expose the glass fibers. 

This improves the interaction with the silane-coupling agent [9], [22] and increases the surface roughness, 

allowing micromechanical bonding with resin cement [23]. These results were similar to an earlier scrutiny 

in such regard [24]. 

 

According to [20], surface treatments of fiberglass posts resulted in significant bond strength. This is similar 

to the results of our current study, namely these procedures – hydrogen peroxide or hydrofluoric acid, 

followed by silane coating – combine micromechanical and chemical stability. Silane performs its function 

by chemically bonding to inorganic fiberglass posts and resin cement, improving surface wetting [25], and 

removing the surface layer of epoxy resin by surface treatment as previously described. Here, more exposed 

fibers are secured, thus increasing the surface area for interaction with the silane [26]. 

 

The results of this study differed from those of [27], where no statistically significant differences were traced 

between the groups of surface treatments for the posts and the control group. That is the surface treatment 

had no effect on the tensile strength test. The reason for this difference may be resorted to the lack of 

application of silane after superficial treatment. 

 

[28] found that treating the post surface did not increase the bond strength with dentin. This contradicts the 

results of our current study and the difference could mainly be ascribed to the use of natural teeth. 

 

[29] found that hydrogen peroxide did not increase stability; this challenges the results of our study. The 

reason for the difference is highly explained within the difference in concentration and duration of immersion. 

In addition, [30] underpinned that surface treatments on UDMA-type fiber posts did not provide any benefits 

in terms of surface roughness, and therefore should not be performed. This denies the results of our study 

primarily because this difference might be attributed to the different type of posts utilized in that research. 

 

5. Conclusion 

The researchers of this current study concluded following statements: The method of treating the surface with 

https://www.teikyomedicaljournal.com/


ISSN: 03875547 

Volume 45, Issue 06, August, 2022 

  

6869 
 

hydrogen peroxide or hydrofluoric acid was superior to treating the post with ethyl alcohol. However, there 

was no statistical difference between the method of treating the posts with hydrogen peroxide and treating 

them with hydrofluoric acid. Within the limits of this study, we recommend the use of hydrogen peroxide or 

hydrofluoric acid as an efficient treatment method to increase the bonding of fiber-reinforced resin posts with 

resin cement. 
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