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Abstract 

Background and Aim: Considering the increasing use of antibiotics in root canal  

therapy and the possible effects of intracanal medicaments on the bond strength of  

composite restorations, the aim of this study was to evaluate the effect of triple antibiotic 

paste (TAP) on shear bond strength of three types of composite resins to dentin. 

Materials and Methods: In this in-vitro, experimental study, the enamel of 60 extracted 

premolars was ground parallel to the longitudinal axis of the teeth in order to produce 

flat dentin surfaces (5 mm2 minimum surface area). The samples were divided into six 

groups. In the control group, dentin surfaces were stored in saline solution and in the  

experimental groups dentin surfaces were exposed to TAP for 10 days. After washing 

and drying, Single Bond was applied for dentin bond to Z100 and Z350 composites.  

Adhesive resin was used for bond to P90 composite. Composites were applied on the 

dentin surfaces in six groups and cured in four directions. The shear bond strength was 

measured by Instron machine. The data were analyzed by t-test, one-way ANOVA and 

Tukey’s test. 

Results: The highest mean shear bond strength was found in Z350 composite group  

following the use of TAP (38.75 MPa) and the lowest mean strength was found in Z100 

composite group following the use of TAP (14.64 MPa). The mean shear bond strength 

of P90 and Z100 composites (in contrast to Z350 composite) was higher in the saline 

compared to the TAP groups (p=0.1). The differences between saline and antibiotic 

groups were not significant (p=0.959) but the difference in this regard among the three 

types of composites was significant. 

Conclusion: The results of this study showed that use of TAP has no effect on the shear 

bond strength of composite to dentin but the type of composite significantly affects the 

shear bond strength. 
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Introduction  
Success of endodontic treatment depends on  

several factors and attempts are made to find  

methods to decrease the failure rate [1,2].  

Restoration of endodontically treated teeth is very 

important [3]. Changes in the enamel and dentin 

structure as the result of use of root canal treatment 

materials can affect the quality of tooth-colored 

restorations [3]. Failure at the dentin-restoration 

interface depends on the general characteristics of 

the primary substrate and adhesive, time and  

environmental factors [4]. At present, composite 

resins are increasingly used for tooth restoration, 

and production of composites with higher bond 

strength and antibacterial effects may significantly 

increase the durability of restorations [5-7].  
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Moreover, use of more efficient restorative  

techniques such as total etch and self etch systems 

that improve the resin-dentin bond can also  

enhance the quality and longevity of restorations 

[8,9]. Several studies have evaluated the effect of 

factors such as the cavity preparation design,  

irrigants, adhesives, solvents and aseptic agents on 

bond strength of composite to dentin with variable 

results [10-15].  

Intracanal medicaments have long been used as an 

adjunct in root canal therapy and play a significant 

role in success of these treatments [16]. Antibiotics 

have also been proposed for use in endodontic 

treatments, and prevention of antibiotic resistance 

and efficient elimination of microorganisms are 

among the major goals of endodontic treatments. 

Investigations are ongoing to find effective  

antibiotics and an aseptic treatment technique for 

elimination of microorganisms [17-19]. Use of a 

single antibiotic does not seem to be adequate for 

an aseptic treatment.  

Santos et al, in their in vitro study in 2009 showed 

that doxycycline was more efficient for smear  

layer removal at the cervical and middle thirds of 

the root canal compared to the combination of  

tetracycline and sodium hypochlorite; sodium  

hypochlorite alone was not effective either [20]. 

A consensus has been reached that combined  

antibiotic therapy is superior to the use of a single 

antibiotic in order to perform an aseptic technique 

[21, 22]. The TAP is among the most efficient  

antibiotic mixtures, which contains metronidazole, 

ciprofloxacin and minocycline [17]. It has been 

used to eliminate the bacteria in carious dentin and 

pulp, root canal therapy and apexification with  

favorable results [17]. 

Aseptic restorative treatments can significantly 

improve the bond strength and durability of  

composite-dentin bond. Stainislawczuk et al, in 

2011 evaluated the effect of modified tetracycline 

on etch and rinse adhesive bond to dentin and 

showed that 2% minocycline and 2% chlorhexidine 

as an hydrating agent after acid etching had no  

effect on resin-dentin bond strength while 2%  

doxycycline negatively affected the bond strength 

[23]. 

Considering the importance of the success of  

composite restoration of endodontically treated 

teeth and the increasing use of TAP, this study 

aimed to assess the effect of TAP on bond strength 

of three types of composites to dentin. 

 
Materials and Methods 
This in-vitro, experimental study was conducted on 

60 human premolars extracted within the past nine 

months. The collected teeth were immersed in 

0.2% thymol solution (Merck Co., Frankfort,  

Germany) for 48 hours for disinfection. The teeth 

were then rinsed and stored in saline until the  

experiment.  

The teeth were mounted in cylindrical molds  

containing auto polymerizing acrylic resin  

(Acropars, Kaveh, Tehran, Iran). The teeth were 

mounted to the level of their cementoenamel  

junction. To prevent the adverse effect of heat  

generated during polymerization, as soon as the 

resin obtained its primary consistency, the  

specimens were placed in a container filled with 

saline. The teeth surfaces were cleaned and the 

enamel of the buccal and palatal/lingual surfaces 

was ground to expose dentin using a fissure bur 

(Tizkavan, Tehran, Iran) and high-speed handpiece 

under water and air spray (NSK, Japan). A smooth 

dentin surface was exposed as such. This surface 

had a minimum of 5mm2 surface area in all groups. 

Vertical position of dentin surface relative to the 

horizon was ensured using a surveyor. The  

specimens were divided into 6 groups of 10. Each 

specimen was coded and stored in a separate  

container filled with saline.  

In groups 1-3, dentin surfaces were covered with a 

cotton pellet dipped in saline. In groups 4-6, dentin 

surfaces were covered with TAP, which was a 

mixture of 250mg ciprofloxacin (Aria-daru,  

Tehran, Iran), 250mg metronidazole (Parsdaru, 

Iran) and 100mg minocycline (Teopharma Co., 

Italy) with equal weight percentages.  

Each specimen was then covered with cellophane 

to prevent dehydration and placed in a small 

screw-top container. Dentin surfaces were exposed 

to the study materials for 10 days. During this  

period, the samples were stored in an incubator 

(Behdad, Tehran, Iran) at 37°C. To prevent  

dehydration of dentin surfaces, small amount of 

saline was added to each container. Also, a beaker 

of water was placed in the incubator to maintain a 

humid environment. After three days, the  

specimens were removed from the incubator and 
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TAP was refreshed. The specimens were placed in 

an incubator again. After 10 days, the exposed  

dentin was rinsed with saline for 5 seconds.  

Samples were divided into 6 groups of 10. 

In groups 1 and 4 (exposed to saline and TAP,  

respectively), P90 primer (3M ESPE, USA) was 

gently applied to dentin surfaces by an applicator 

according to the manufacturer’s instructions. This 

layer was then dried and evenly distributed over 

the surface by gentle dry air spray and cured for 10 

seconds using a light-curing unit (LED Turbo Co., 

USA) with an intensity of 360mW/cm2. The  

light-curing unit was calibrated by a light meter 

prior to curing. Bonding agent (3M ESPE, USA) 

was then applied by an applicator and gently air 

dried and cured for 20 seconds. Clear plastic molds 

(Tygon tubes) with an internal diameter of 2mm 

and height of 3mm were filled with A2 shade of 

P90 composite. The composite surface in the mold 

was formed convex so that first the center of  

composite surface would contact the dentin in  

order to avoid void formation. The molds filled 

with composite were placed on the surfaces and the 

excess material was removed by a scalpel (Juya, 

Iran). Light curing was performed at four areas 

(one at the center and three lateral spots) and each 

area was cured for 20 seconds (total of 80 sec-

onds). Clear plastic molds were then gently cut by 

a scalpel and separated from the composite.  

Dentin surfaces in groups 2 and 5 were exposed to 

saline and TAP, respectively. According to the 

manufacturer’s instructions, dentin surfaces were 

etched with 37% phosphoric acid (Ultra Etch, 

USA) and rinsed with water for 15 seconds  

followed by 5 seconds of gentle air drying in such 

a way that the dentin surface remained moist. Next, 

a layer of Single Bond (3M ESPE, USA) was  

gently applied by an applicator, air dried and cured 

for 20 seconds. Plastic molds were filled with A2 

shade of Z100 composite and the rest of the  

procedure was similar to that performed for groups 

1 and 4. 

Dentin surfaces in groups 3 and 6 were exposed to 

saline and TAP, respectively. Dentin surfaces were 

etched with 37% phosphoric acid (3M ESPE, 

USA), primed and bonded as in groups 2 and 5 and 

A2 shade of Z350 composite was used as described 

above.  

The samples were sent to a laboratory where shear 

bond strength was measured by an Instron machine 

(Dartec, Stourbridge, UK) with 5000 N capacity 

(minimum of 1 and maximum of 10 mm/minute). 

Shear load was applied at a crosshead speed of 

1mm/minute vertically by a blade with 0.5mm 

thickness at the closest possible area to the bond 

interface. Load at fracture was read on the monitor 

and recorded. By dividing the load in N by the  

surface area of the interface in mm2, shear bond 

strength in MPa was calculated. The mean shear 

bond strengths of each composite in the two groups 

of saline and TAP were compared using t-test. 

One-way ANOVA was used for the comparison of 

three composites in each of the saline and TAP 

groups. Tukey’s test was applied for pairwise 

comparison of composites.  

 

Results 
The results showed that Z350had the highest bond 

strength in saline group, followed by P90 and 

Z100, respectively. The same results were obtained 

for the TAP group. The mean shear bond strengths 

of P90 and Z100 composites were higher in saline 

than in TAP group; whereas, the mean shear bond 

strength of Z350 was higher in TAP compared to 

saline group. These differences between saline and 

TAP groups were not significant (p>0.05) (Table 

1). 

ANOVA showed strongly significant differences 

within the saline (p=0.01) and TAP (p=0.00) 

groups among the composites. Tukey’s test  

revealed significant differences in the TAP group 

among Z100, P90 and Z350 and in the saline group 

among Z100 and Z350 composites (Table 2) 

 

Discussion  
The results showed that the mean bond strength of 

P90 and Z100 decreased following the use of TAP 

compared to saline. In other words, TAP decreased 

the shear bond strength of P90 and Z100 to dentin; 

although not significantly. Also, TAP increased the 

bond strength of Z350 to dentin but not  

significantly. Thus, in general, TAP had no adverse  
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Table 1. Comparison of the mean shear bond strength of three types of composites in the saline  

and TAP groups in MPa 

 

 

 

 

 

 

 

 

 
                  *T-test;p<0.05 level of significance 

 
 

 

Table 2. Comparison of the mean shear bond strength of three types of composites when saline  

was used as an intracanal medicament (n=6×10) 

 

 

 

 

 

 

 

 
                  *Post-hoc Tukey’s test; p<0.05 level of significance 

 

effect on bond strength of methacrylate-based 

(Z350 and Z100) and silorane-based (P90)  

composites to dentin. 

Studies on the shear bond strength of tooth-colored 

restorative materials following the use of  

antibiotics are scarce. Some studies, similar to 

ours, have shown positive effects of antibiotics on 

bond strength. However, this may vary depending 

on the type of antibiotic, and further investigations 

are required on this topic.  Mortazavi et al.  

Reported that combination of tetracycline, 1.3% 

sodium hypochlorite and detergent according to a 

protocol did not significantly decrease the  

composite bond to dentin, which was in contrast to 

the effect of 35% phosphoric acid with the  

self-etch technique [24]. Elkassas et al. compared 

different disinfectants and reported no significant 

effect of antibiotics on tensile bond strength.  

They used 5.25% sodium hypochlorite, 2%  

chlorhexidine, 0.1% benzalkonium chloride and 

3% doxycycline. Their results showed that sodium 

hypochlorite yielded the highest microtensile bond  

 

 

strength followed by the three disinfectants with no 

significant difference with the control group; these 

results are in line with our findings regarding no 

adverse effect of antibiotics [25]. Stanislawczuk et 

al. reported variable results based on the type of 

antibiotics for tensile bond strength. In their study, 

2% doxycycline decreased the bond strength while 

2% minocycline and 2% chlorhexidine had no 

negative effect on microtensile bond strength of 

composite to dentin after acid etching [23]. Our 

findings showed reduction in bond strength of P90 

and Z100 due to the effect of TAP, which may be 

due to the presence of minocycline (considering 

the composition of matrix and type of bonding 

agent used); because antibiotics in the tetracycline 

family bond to calcium in dentin and prevent resin 

monomer penetration into dentinal tubules and 

consequently, decrease the bond strength of  

tooth-colored restorations [26].  

In use of TAP, maximum shear bond strength  

belonged to Z350 composite followed by P90 and 

Z100 and the differences between Z100 and Z350  

 

Composite Material Number of samples Mean Standard deviation P value 

P90 
Saline 10 23/98 5/61 

0/71 
TAP 10 23/12 4/61 

Z100 
Saline 10 18/47 11/46 

0/45 
TAP 10 14/64 10/58 

Z350 
Saline 10 34/49 14/24 

0/47 
TAP 10 38/75 11/49 

Material Composite (I) Composite (J) Mean difference (I-J) P value 

Saline P90 Z100 5/510 0/51 

Saline P90 Z350 10/509 0/1 

Saline Z100 Z350 16/019 0/01 

TAP P90 Z100 8/471 0/13 

TAP P90 Z350 15/636 0/00 

TAP Z100 Z350 24/108 0/00 
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and also Z350 and P90 were statistically  

significant. Difference in shear bond strength of 

Z350 and P90 may be due to the type of bonding 

agent used, application of 37% phosphoric acid, 

and filler percentage of Z350. The bonding agent 

for Z350 needs to be rinsed after acid etching. But 

P90 is used with a self-etch bonding agent that 

does not require rinsing after the application. 

Moreover, 37% phosphoric acid used with Z350 

more efficiently eliminates the smear layer  

compared to the primer used with P90. On the  

other hand, high filler content of P90 results in a 

harder material and increases its modulus of  

elasticity. A harder restorative material can affect 

the gap at the tooth-restoration interface [27]. 

In the control (saline) group, maximum shear bond 

strength belonged to Z350 group followed by P90 

and Z100 groups; the difference between Z350 and 

Z100 was significant. Z100 is a hybrid composite 

with a filler size of 0.01 to 3.5μ and filler volume 

percent of 66%. Z350 however, is a nano-hybrid 

composite with a mean filler cluster size of 0.6 to 

10μ (combination of 20nm silica and 4-11nm  

zirconia particles) and a mean volume percent of 

63.3%. Both these composites are bonded to dentin 

using a fifth generation bonding agent (etch and 

rinse).  

The only difference between these two composites 

is in the size and shape of their fillers, which may 

affect their shear bond strength to  

dentin. In our study, this resulted in lower shear 

bond strength of Z100 to dentin. In other words, 

the smaller size of fillers and their cluster  

formation increase the shear bond strength to  

dentin [28, 29].  

Results of McLeod et al. [30] are in accord with 

our findings. They bonded Filtek Z350 using 35% 

phosphoric acid with an approximate pH of 0.6 and 

Single Bond. But, Filtek P90 was used with  

two-step self-etch primer with a pH of 2.7. Since 

the self-etch primer has less acidity than the  

phosphoric acid, it partially dissolves the smear 

layer; whereas, 35% phosphoric acid completely 

eliminates the smear layer and thus hydrophilic 

primer and hydrophobic bonding agent are in  

direct contact with the tooth structure.  

Thus, despite less shrinkage of Filtek P90, it may 

cause higher shrinkage stresses than  

methacrylate-based composites due to less acidity 

of its primer and consequently decrease the bond 

strength. Similarly, Tanno et al [31]. Found no sig-

nificant difference between low shrinkage and 

methacrylate-based composites in the tooth-

restoration gap formation.  

They attributed the lack of a significant difference 

to the harder nature of silorane-based composites 

due to their higher filler content and believed that 

harder nature of these composites may compromise 

the marginal fit of composite restorations. Not as-

sessing the bacterial flora after antibiotic interven-

tion, short-term assessment of samples and not 

simulating oral conditions were among the limita-

tions of this study, which might have affected the 

results. 

 

Conclusion  
The results showed that use of TAP in endodontic 

treatment does not affect the shear bond strength of 

Z350, P90 and Z100 composites to dentin exposed 

to this paste. In fact, the type of composite used 

determines the shear bond strength value. 
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