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Abstract: 

 

 Aim:  

To compare and evaluate the effect of Nitrofurantoin, Triple Antibiotic Paste and Oil based Calcium hydroxide on the 

push-out bond strength of MTA based sealer. 

 

 Material and Methods:  

The study included sixty (60) mature, single-rooted mandibular teeth that had been recently extracted. Calculus, 

debris, and soft tissue remains were extracted from the teeth using an ultrasonic scaler. F3 Protaper rotary instruments 

were used to instrument each sample. After the specimens were instrumented, Based on the location of the intracanal 

medicament, specimens were split into three experimental groups at random.: Group 1: Triple Antibiotic Paste (TAP), 

Group 2: Nitrofurantoin (NIT), and Group 3: Oil-based Calcium Hydroxide (n = 20). MTA fillapex was used for obturation 

following the removal of intracanal medication. A universal testing machine was used to determine the push out bond 

strength. 

 

 Results:  

Compared to the nitrofurantoin group, the triple antibiotic paste group produced  even greater bond. When compared 

to the other test groups, the Neopex group's bond strength was significantly weakened. 

 

 Conclusion:  

It may be inferred that Triple Antibiotic Paste, Nitrofurantoin, and oil based calcium hydroxide significantly increased 

the bonding capacity of resin-based sealer. There are notable differences between Triple Antibiotic Paste, Nitrofurantoin, 

and oil based calcium hydroxide mean push out bond strength levels. 
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I. INTRODUCTION 

 

Endodontic sealers' adherence to dentin is critical to the 

long-term success of root canal treatment. [1] Various 

intracanal medications, including as Nitrofurantoin, Triple 

Antibiotic Paste (TAP), and Oil-based Calcium Hydroxide, 

can affect the push-out bond strength of MTA-based sealers. 
[2] MTA-based sealers are popular because of its great sealing 

capacity, bioactivity, and biocompatibility. Surface 

cleanliness, dentin permeability, and residual effects of 

intracanal medicaments all have an effect on how they bond 

with dentin. [3] Certain medicaments may alter the chemical 

composition of dentin, affecting sealer penetration and 

adherence. [4] The push-out bond strength of MTA-based 

sealers was compared in the current investigation with 
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Nitrofurantoin, Triple antibiotic paste, and Oil-based Calcium 

hydroxide. 

 
Ciprofloxacin, Metronidazole, and Minocycline make up 

the Triple Antibiotic Paste combination. Metronidazole, a 

nitroimidazole molecule, is very harmful to anaerobes and is 

regarded an antibacterial agent. [5] Both gram-positive and 

gram-negative bacteria are susceptible to the bacteriostatic 

action of minocycline. [6] As a synthetic fluoroquinolone, 

Ciprofloxacin has high antibacterial effectiveness against 

gram-negative bacteria and quick bactericidal effect. [7] 

Numerous anaerobic bacteria have ciprofloxacin resistance. 

Because of this, it is frequently used with metronidazole to 

treat mixed infections in order to make up for its narrow 

range.[8] Thus, anaerobic, gram-positive, and gram-negative 
bacteria are all susceptible to inhibition by Triple Antibiotic 

Paste, and this combination may be useful against odontogenic 

pathogens. [9] 

 

An antibiotic that is frequently used to treat urinary tract 

infections is nitrofurantoin, a synthetic product of the 

nitrofuran group. Its hydrolytic cleavage at low pH produces 

3-aminohydantoin and 5-nitro-2-furaldehyde. [10] A greater 

variety of Gram positive and Gram negative bacteria are 

susceptible to the antibacterial action of nitrofurantoin. 

Additionally, it is the recommended course of treatment for 
infections that are resistant to many drugs. Nitrofurantoin 

paste was evaluated by Alrahman et al. as a novel intracanal 

drug that works well for endodontic therapy. [11] 

 

Since its introduction by Hermann in 1920, calcium 

hydroxide has been used extensively in endodontics as an 

intracanal medication between appointments. It is a strong 

alkaline substance with a pH of about 12.5 that has several 

biological properties, such as antimicrobial activity, 

suppression of tooth resorption, and healing induced by hard 

tissue formation.[12] Protein denaturation and destruction to 
DNA and cytoplasmic membranes are likely the causes of 

calcium hydroxide's fatal effects on bacterial cells. Long-term 

calcium hydroxide use has been shown to alter the dentin's 

physical characteristics, and teeth that have been treated have 

an unusually high prevalence of root fractures. [13] 

 

Therefore, the aim of this study is to evaluate and 

compare the effect of 3 different intracanal medicaments on 

push out bond strength of root dentin. 

 

II. MATERIAL AND METHODS 

 
The study included sixty (60) single-rooted mandibular 

premolar teeth that had just been extracted. 

 

An ultrasonic scaler was used to remove calculus, debris, 

and soft tissue remains from the teeth. A 2% chlorhexidine 

solution was then used to disinfect the teeth. 

 

 Preparation of the Samples 

Using a diamond disc and an underwater coolant system, 

The removed teeth were decorated to a root length of 15 mm. 

A diamond disc was used to decoronate each tooth horizontally 
at the CEJ, resulting in sixty decoronated roots. 

The root canal was negotiated up to the apical foramen 

with an endodontic K file size of 10. The working length was 

calculated by deducting 1 mm from the resultant working 
length. All of the samples were instrumented using rotary files 

up to size F3 Protaper. 2 ml of 3% NaOCI were used for 

irrigation in between each instrument. 

 

Each canal was then treated for a minute with 5ml of 3% 

NaOCl and 5ml of 17% ethylenediaminetetraacetic acid 

(EDTA). The canals were then rinsed with 5 ml of normal 

saline (0.9%) after being dried with paper points. 

 

After the specimens were instrumented, they were 

randomly divided into three experimental groups: Group 1 

(TAP), Group 2 (NIT), and Group 3 (oil-based calcium 
hydroxide {NEOPEX}) (n = 20) based on where the intracanal 

medication was placed. 

 

 Preparation of the Medicament 

Minocycline, metronidazole, and ciprofloxacin powdered 

were combined in equal amounts to made TAP. The paste was 

made using a 3:1 powder/liquid ratio using sterile distilled 

water. The prepared medication paste was inserted into the 

canals using lentulospirals. After that, cotton and a temporary 

restorative material were used to temporarily seal the 

teeth coronal openings. 
 

The nitrofurantoin tablets were crushed into a powder and 

mixed with distilled water to create a 25 mg/ml concentration 

of nitrofurantoin paste. The prepared medication paste was 

inserted into the canals using lentulospirals. After that, cotton 

and a temporary restorative material were used to temporarily 

seal the teeth coronal openings. 

 

After that, all the samples were incubated at 37ºC and 

100% humidity for 21 days. Following the incubation, 10 ml of 

17% EDTA and 10 ml of 3% NaOCI were used to irrigate the 
canals in order to eliminate antibiotic pastes. 

Following irrigation, five milliliters of distilled water 

were utilized as a final rinse. Each specimen was dried using 

paper points, and obturation was finished using the cold lateral 

compaction procedure using Rotary files gutta-percha points 

and MTA fillapex sealer. A lentulospiral was used to apply the 

sealer. 

 

After that, temporary restorative material was used to seal 

the coronal root canal openings. For the sealers to set, the 

samples were kept at 37°C and 100% humidity for a period of 

one week. Using a diamond disc and a low-speed handpiece, 
one slice (3±.1 mm thick) was taken from the midroot of each 

tooth (n=20). 

 

 Push- Out Bond Strength Test (POBS):- 

A Universal Testing Machine was then used to perform a 

push-out test on each specimen with a stainless steel cylindrical 

plunger that applied dislodging force until the debonding 

occurred. 

 

Newton units were used to express the dislodging forces. 
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Fig 1 Preparation of the Samples. 

 

 
Fig 2 Testing Done Using Universal Testing Machine. 

 

III. RESULT 

 

Compared to the nitrofurantoin group, the TAP group 

exhibited a greater bonding strength. 

 

In comparison to the other test groups, the Neopex group 

had significantly reduced bonding strength. 

 

[Table 1] shows the mean and standard deviation of 

push-out bond strength for different groups following the use 

of the various medications. 

 

The TAP, Nitrofurantoin, and Neopex test groups did not 

significantly differ from one another, according to the data 

[Table 2]. 

Table 1 Descriptive Statistics of Push Out Bond Strength of the groups 

 
SD: Standard deviation, SE: Standard Error, CI: Confidence interval, TAP: Triple Antibiotic Paste, NIT:Nitrofurantoin 
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Table 2 Comparison of POBS Between the Groups ANOVA Test 

 
 

Table 3 Post Hoc Tuckey Test for Multiple Comparison 

 
 

IV. DISCUSSION 

 

Since gutta-percha does not adhere to root dentin, 

endodontic sealers' adhesive properties are essential when 

used in combination with root canal sealers.[14] It was proposed 
that if a substance adheres to the walls of the root canal, it will 

prevent the filling from dislodgement.[15] Furthermore, 

Chemical bonding with root dentin is suggested to improve the 

push-out bond strength of sealers to root canal walls.[16] The 

adhesive ability of root canal fillings may be impacted by the 

use of antibiotic pastes, which could have both beneficial and 

detrimental effects.[17] 

 

An endodontic sealer's adhesive capacity is determined 

by either its resistance to dislodgement using the POBS test or 

its bond strength to dentin. Intracanal medications should be 
effectively eliminated from the root canals to ensure proper 

adhesion because their residue may obstruct the sealer's ability 

to adhere to the dentin. [18] 

 

MTA Fillapex is a new sealer based on calcium silicate 

and salicylate resin.provides a strong radio-opacity, a long-

term sealing capacity, and encourages the deposition of hard 

tissue.It includes bismuth trioxide, calcium silicate, salicylate 

resin, diluting resins, natural resin, and nanoparticulated resin. 
[19] 

 

When the material comes into contact with fluids 
containing phosphate, the release of calcium and hydroxyl ions 

from the set sealer is expected to cause the creation of apatite. 

The chelation of calcium ions by minocycline gives TAP a 

increased potential for retention in the dentinal tubules. For an 

intracanal medication to be effective, it must enter dentinal 

tubules profoundly. In a research by Khanvilkar et al. in 

comparison to calcium hydroxide and TAP, NIT paste showed 

greater penetration inside the dentinal tubules.[7] 

 

Intracanal injected medicaments may create a barrier 

between the sealer and the dentin. Since they cannot be fully 
removed from the canals, regardless of the techniques 

employed. Therefore, Even with sufficient irrigation, the NIT 

group may have had a greater effect on the sealer's penetration 

than the TAP group because of its deeper penetration into the 

dentinal tubules.[20] 

 

This explains why the bonding strength in the NIT group 

was slightly lower than in the TAP group. 
 

V. CONCLUSION 

 

Within the limitations of this investigation, it should 

be conclude that TAP, NIT, and Neopex significantly 

increased the bonding capacity of resin-based sealer. The 

mean POBS values of TAP, NIT and Neopex differ 

significantly from one another. As a result, NIT is an effective 

substitute for traditional intracanal medicaments. 

 

REFERENCES 
 

[1]. Kunhappan S, Kunhappan N, Saraf KK, Kridutt V. 

Nonsurgical endodontic treatment of teeth associated 

with large periapical lesion using triple antibiotic paste 

and mineral trioxide aggregate apical plug: A case 

series. J Conserv Dent 2017;20:141-5.J. Clerk 

Maxwell, A Treatise on Electricity and Magnetism, 3rd 

ed., vol. 2. Oxford: Clarendon, 1892, pp.68-73. 

[2]. Taneja S, Kumari M. Use of triple antibiotic paste in the 

treatment of large periradicular lesions. J Investig Clin 

Dent 2012;3:72‑6.K. 

[3]. Gupta A, Kumar M, Taneja S. Effect of intracanal 
calcium hydroxide dressing on the push out bond 

strength of AH Plus, MTA Fillapex®, and 

endosequence BC sealer. Endodontology 

2020;32:33‑7. 

[4]. Akcay M, Arslan H, Topcuoglu HS, Tuncay O. Effect 

of calcium hydroxide  and double and triple antibiotic 

pastes on the bond strength of epoxy resin‑based sealer 

to root canal dentin. J Endod 2014;40:1663‑7. 

[5]. Sarıcam E, Ince Yusufoglu S, Kucuk M, Geneci F, 

Ocak M, Celik HH. Micro-computed tomography 

assessment of triple antibiotic paste removal using 
different irrigation methods. Eur Oral Res 

2022;56:49-54. 

https://doi.org/10.38124/ijisrt/26jan1311
http://www.ijisrt.com/


Volume 11, Issue 1, January – 2026                               International Journal of Innovative Science and Research Technology 

ISSN No: -2456-2165                                                                                                                https://doi.org/10.38124/ijisrt/26jan1311 

 

 

IJISRT26JAN1311                                                                      www.ijisrt.com                                                                                  3444  

[6]. Harshitha VS, Ranjini MA, Nadig RR. Antibacterial 

efficacy of nisin, calcium hydroxide, and triple 

antibiotic paste in combination with chitosan as an 
intracanal medicament against Enterococcus faecalis – 

An in vitro study. J Conserv Dent 2022;25:504-9. 

[7]. Khanvilkar U, Pawar S, Bandekar S, Dhok V, Arora S, 

Pawar AM, et al. Scanning electron microscopy 

analysis of the intratubular radicular dentin penetration 

of calcium hydroxide, triple antibiotic paste, and 

nitrofurantoin. J Pers Med 2023;13:1554. 

[8]. Hoshino E, Kurihara-Ando N, Sato I, Uematsu H, Sato 

M, Kota K, et al. In-vitro antibacterial susceptibility of 

bacteria taken from infected root dentine to a mixture 

of ciprofloxacin, metronidazole and minocycline. Int 

Endod J 1996;29:125-30. 
[9]. Arslan H, Capar ID, Saygili G, Uysal B, Gok T, Ertas 

H, et al. Efficacy of various irrigation protocols on the 

removal of triple antibiotic paste. Int Endod J 

2014;47:594-9. 

[10]. Ertan G, Karasulu Y, Güneri T. Degradation and 

gastrointestinal stability of nitrofurantoin in acidic and 

alkaline media. Int J Pharm 1993;96:243-8. 

[11]. Alrahman MS, Faraj BM, Dizaye KF. Assessment of 

nitrofurantoin as an experimental intracanal 

medicament in endodontics. Biomed Res Int 

2020;2128473:1-13. 
[12]. Mohammadi Z, Dummer PM. Properties and 

applications of calcium hydroxide in endodontics and 

dental traumatology. Int Endod J. 2011 Aug;44(8):697-

730. doi: 10.1111/j.1365-2591.2011.01886.x. Epub 

2011 May 2. 

[13]. Fava LR, Saunders WP. Calcium hydroxide pastes: 

classification and clinical indications. Int Endod J. 1999 

Aug;32(4):257-82.doi:10.1046/j.1365-

2591.1999.00232. 

[14]. Madhuri GV, Varri S, Bolla N, Mandava P, Akkala LS, 

Shaik J. Comparison of bond strength of different 
endodontic sealers to root dentin: An in vitro push-out 

test. J Conserv Dent. 2016 Sep-Oct;19(5):461-4. doi: 

10.4103/0972-0707.190012. 

[15]. Afkhami F, Razavi S, Ghabraei S. The effect of 

different intracanal medicaments on the dislodgement 

resistance of mineral trioxide aggregate. BMC Oral 

Health. 2022 May 25;22(1):207. doi: 10.1186/s12903-

022-02213-2. 

[16]. Barbizam JV, Trope M, Tanomaru-Filho M, Teixeira 

EC, Teixeira FB. Bond strength of different endodontic 

sealers to dentin: push-out test. J Appl Oral Sci. 2011 

Nov-Dec;19(6):644-7. doi: 10.1590/s1678-
77572011000600017. 

[17]. Nair R, Khandelwal S, Gohil C, Maurya N, Parakh S, 

Nawale A. Comparative evaluation of the effect of 

nitrofurantoin and triple antibiotic paste on the push-out 

bond strength of epoxy resin sealer: An in vitro study. J 

Conserv Dent Endod. 2025 Feb;28(2):187-192. doi: 

10.4103/JCDE.JCDE_795_24. Epub 2025 Feb 3. 

[18]. Roy D, Kataki R, Das L, Jain K. Influence of 2% 

chlorhexidine on the dislodgement resistance of AH 

plus, bioroot RCS, and GuttaFlow 2 sealer to dentin and 

sealer-dentin interface. J Conserv Dent Endod 
2022;25:642-7. 

[19]. Asawaworarit W, Yachor P, Kijsamanmith K, 

Vongsavan N. Comparison of the Apical Sealing 

Ability of Calcium Silicate-Based Sealer and Resin-
Based Sealer Using the Fluid-Filtration Technique. 

Med Princ Pract. 2016;25(6):561-565. doi: 

10.1159/000450577. Epub 2016 Sep 5. 

[20]. Kettlewell R, Jones C, Felton TW, Lagator M, Gifford 

DR. Insights into durability against resistance from the 

antibiotic nitrofurantoin. NPJ Antimicrob Resist 

2024;2:41. 

https://doi.org/10.38124/ijisrt/26jan1311
http://www.ijisrt.com/

	I. INTRODUCTION
	II. MATERIAL AND METHODS
	III. RESULT
	This explains why the bonding strength in the NIT group was slightly lower than in the TAP group.
	V. CONCLUSION
	REFERENCES


