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ABSTRACT
The aims: this in vitro study aims to evaluate the effect of chitosan
nanoparticles irrigant with two concentrations (0.2% and 0.5%) on smear
layer removal, bond strength and failure modes of AH Plus, MTA Fillapex,
and EndoFill sealers to the radicular dentine and compared to other

irrigatants.

Materials and methods: A total 108 human lower premolar teeth with
single, straight-roots were obtained after being freshly extracted. The crown
of all teeth was transect to leave a 12-mm root length. Each root was accessed
and working length determination. Preparation of canals was carried out
through Pro-Taper universal rotary system files up to the size F3. During
instrumentation and between each file, the canal was irrigated with 2 ml of
2.5% NaOCl followed by 5ml of distilled water to flush it. Based on final
irrigation six groups (n =18) and each final irrigant were rinsed the canals
about 3 ml for 3 minutes. Group I: 0.2% Chitosan nanoparticles solution
(CNPs), Group II: 0.5% Chitosan nanoparticles solution (CNPs), Group III:
17% by Ethylenediaminetetraacetic acid (EDTA), Group IV: 3% Sodium
hypochlorite (NaOCl), Group V: 2% Chlorohexidine (CHX) and Group VI
Distilled water as a control group. From each group nine samples were taken
for smear layer removal test and each sample was longitudinally sectioned
and observed under scanning electron microscope (SEM) at 2000X
magnification. Finally, the collected data was analyzed statistically. Other
nine samples from each group were utilized for push out bond strength and
distributed in 3 groups (n=3) based on endodontic sealer was used. Group A:
AH Plus sealer, Group B: MTA Fillapex, Group C: EndoFill sealer. All
sealers were used according to manufacture s instructions. The canal of each
sample were obturated using single cone technique and incubated for 7 days
at 37 C° and 100% humidity in incubator. From each sample, three slices,

two mm thick, were cut from coronal, middle, and apical levels. A universal
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testing machine was used to analyze push out bond strength (POBS) at a
cross-head speed of Imm/min, and a stereomicroscope with a 20X
magnification was utilized to examine the mode of failure. Then data were
collected and statistically analyzed using Kruskall-Wallis test, Mann-
whitney test and Post-hoc test for smear layer removal test and Kruskall-

Wallis test for push out bond strength test.

Results: The statistical significant difference was found among the groups
in all three thirds (p<0.01) in Kruskall-Wallis test in comparison between
0.2% and 0.5% CNPs groups with other test groups and no significant
difference between 0.2% and 0.5% CNPs (p>0.05) in Maan-Whitney test.
CNPs were highly efficient as chelating solutions apically, but equally
effective in coronal and middle thirds to 17% EDTA. The efficiency of 3%
NaOCl at cervical and middle levels was superior to CNPs. 2% CHX and
distilled water had the least efficient on removing the smear layer at all
levels. Kruskal-Wallis test showed no statistically difference between
irrigations on the effect of push out bond strength of three test sealers. The
highest mean POBS at apical third is CNPs followed 17% EDTA then 3%
NaOCl. 2% CHX increase POBS of AH Plus sealer and MTA Fillapex at
coronal and middle respectively. The lowest mean POBS is 3% NaOCI and

distilled water.

Conclusions: Newly irrigation CNPs appear to be high efficient in smear
layer removal as final washing than 17% EDTA especially at apical third.
Also CNPs improve bond strength of AH Plus, MTA Fillapex and EndoFill
sealers better than 17% EDTA. 2% CHX is as effective as CNP in improve
bond strength of resin based AH Plus, MTA Fillapex and EndoFill sealers
while 3% NaOCl have adversely effect on POBS of sealers. All irrigations
reduce the bond strength of EndoFill sealer except 0.2% and 0.5% CNPs.
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HIGHLITIS

GRAFICAL ABSTRACT

1. 02% and 0.5% CNPs
irrigations are the more effective
in eliminating smear layer than
other tested irrigation solutions at
apical level of root canal. They
have a positive outcome on push
out bond strength of all tested
sealers.

2. 17% EDTA have a poor effect
on push-out bond strength of all
tested sealers.

3. 3% NaOCl is the most
effective in eliminating smear
layer among the tested irrigations
at coronal and middle levels and
have negative effect on push out
bond strength of all sealers.

4. Distilled water have the least
effect on smear layer removal at
all levels and on the push-out
bond strength of all tested
sealers.

5. 2% CHX have the least effect
on smear layer removal at all
levels but improves the push-out
bond strength of all sealers.

6. AH Plus sealer have a higher
push-out bond strength than MTA
Fillapex sealer while EndoFill sealer
have the least bond strength at all
levels of all irrigation solutions.
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ABSTRACT

Aims: This in vitro study aims to evaluate the effect of chitosan nanoparticles irrigant with two
concentrations (0.2% and 0.5%) on smear layer removal, bond strength and failure modes of AH
Plus, MTA Fillapex, and EndoFill sealers to the radicular dentine. Materials and methods; A total
108 human lower premolar teeth. The crown of all teeth was decoronated to leave a 12-mm root
length. Preparation of canals was carried out through Pro-Taper universal rotary system files. During
instrumentation and between each file, the canal was irrigated with 2 ml of 2.5% NaOCI followed by
Sml of distilled water to flush it. Based on final irrigation six groups (n =18) and each final irrigant
were rinsed the canals about 3 ml for 3 minutes. Group I: 0.2% CNPs, Group II: 0.5% CNPs, Group
III: 17% EDTA, Group IV: 3% NaOCl, Group V: 2% CHX and Group VI: Distilled water as a
control group. From each group nine samples were taken for smear layer removal test, sectioned
longitudinally and observed under scanning electron microscope (SEM). Other nine samples from
each group were utilized for push out bond strength and distributed in 3 groups (n=3) based on
endodontic sealer was used. Group A: AH Plus sealer, Group B: MTA Fillapex, Group C: EndoFill
sealer. The canal of each sample were obturated using single cone technique and incubated for 7 days
at 37 C° and 100% humidity in incubator. From each sample, three slices, two mm thick, were cut
from coronal, middle, and apical levels. A universal testing machine was used to analyze push out
bond strength and stereomicroscope was utilized to examine the mode of failure. Results: The
statistical significant difference was found among the groups in all three thirds (p<0.01) in Kruskall-
Wallis test in comparison between 0.2% and 0.5% CNPs groups with other test groups and no
significant difference between 0.2% and 0.5% CNPs (p>0.05) in Maan-Whitney test. Kruskal-Wallis
test showed no statistically difference between irrigations on the effect of push out bond strength of
three test sealers. Conclusions. Overall, CNPs appear to be high efficient in smear layer removal as
final washing especially at apical third. Also CNPs improve bond strength of all tested sealers better
other irrigants. 2% CHX is as effective as CNP in improve bond strength of three tested sealers while
3% NaOCl have adversely effect on POBS of sealers. All irrigations reduce the bond strength of
EndoFill sealer except 0.2% and 0.5%[1 CNPs.

2025 M.Sc. Thesis @Univ. of Mosul, College of Dentistry., Oral and Maxillofacial. Dept.
(https://www.uomosul.edu.iq/).
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