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ABSTRACT

Aims: This investigation was done to evaluate the cytotoxicity and
antibacterial effectiveness of two concentrations of nano-chitosan (NC)
(0.2% and 0.5%) incorporated with sodium hypochlorite (5.25% NaOCl)
and chlorhexidine (2% CHX). Materials and Methods: For evaluating
cytotoxicity, human periodontal ligament fibroblast (hPDLfs) was exposed
to different endodontic irrigation solutions. Cytotoxicity was assessed
immediately, after 24 hours, 72 hours and 168 hours, using Methyl Thiazol
Tetrazolium (MTT) assay. For the antibacterial effect, seventy two
mandibular first premolars, without caries, single rooted with developed
apices extracted for orthodontic purposes used . The roots of all teeth will
be sectioned 14mm from the apex of the root. The entire root surface was
covered by two thin layers of nail polish, and the apical ends of the roots
were sealed with flowable composite. All samples were prepared using the
Protaper Ni-Ti rotary system. Ten microliters (10 pl) of Enterococcus
faecalis suspension were injected inside root canals and incubated for 48
hours. Roots were divided at random into nine groups (n = 8). Group I:
0.2% NC, Group II: 0.5% NC, Group III: 5.25% NaOCl, Group IV: 2%
CHX, Group V: 0.2% NC + 5.25% NaOCl, Group VI: 0.5% NC + 5.25%
NaOCl, Group VII: 0.2% NC + 2% CHX, Group VIII: 0.5% NC + 2%
CHX, Group IX: D.W. After disinfecting the canal, intracanal bacterial
samples were collected and counted in order to establish the number of
colony-forming units (CFUs). Results: NaOCI (5.25%) was the most
cytotoxic solution (lower cell viability) followed by 2% CHX, 0.5% NC,
while 0.2% NC was the lowest cytotoxic irrigation solution (higher cell
viability)(p< 0.05). The addition of chitosan nanoparticles to NaOCl and

CHX result in reducing the cytotoxicity of these irrigation solutions.

A statistically significant difference was observed in CFUs mean of the

experimental groups and control group (p < 0.05), highest antibacterial



(

m )

activity was when NC was mixed with NaOCl. Conclusions: This research
demonstrates that chitosan nanoparticles can reduce cytotoxicity of 5.25%
sodium hypochlorite and 2% chlorhexidine when they mixed together and
shows that there is synergistic antimicrobial activity when NC irrigation

solution (0.2% and 0.5%) is mixed with 5.25% NaOC] and 2% CHZX.
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HIGHLITS

GRAPHICAL ABSTRACT

*The cytotoxicity and
antibacterial effectiveness
of two concentrations of
nano-chitosan (NC) (0.2%
,0.5%) _incorporated with
sodium  hypochlorite  (
5.25% NaOCl) and

chlorhexidine ( 2% CHX).
*Chitosan  nanoparticles
can improve cytotoxicity
of 5.25%  sodium
hypochlorite and 2%
chlorhexidine when they
mixed together.
*There is
antimicrobial activity
when  NC irrigation
solution (0.2%, 0.5%) is
mixed with NaOCl 5.25%
and CHX 2%.
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ABSTRACT

Aims: The investigation was done to evaluate the cytotoxicity and antibacterial effectiveness of two
concentrations of nano-chitosan (NC) (0.2% ,0.5%) _incorporated with sodium hypochlorite ( 5.25%
NaOCl) and chlorhexidine ( 2% CHX). Materials and Methods: For evaluating cytotoxicity, human
periodontal fibroblast (hpdlfs) was exposed to different endodontic irrigation solutions. Cytotoxicity
was assessed immediately, after 24 hours, 72 hours and 168 hours, using Methyl Thiazol Tetrazolium
(MTT) assay. For the antibacterial effect, seventy two, without caries, single rooted mandibular first
premolars with developed apices extracted for orthodontic purposes used . The roots of all teeth will
be sectioned 14mm from the tip of the root. The entire root surface was covered by two thin layers of
nail polish, and the apical ends of the roots were sealed with flowable composite. All samples were
prepared using the Protaper Ni-Ti rotary system. Ten microliters (10 ul) of Enterococcus faecalis
suspension were injected inside root canals and incubated for 48 hours. Roots were divided at random
into nine groups (n = 8). Group I: 0.2% NC, Group II: 0.5% NC, Group III: 5.25% NaOCl, Group IV:
2% CHX, Group V: 0.2% NC + 5.25% NaOCl, Group VI: 0.5% NC + 5.25% NaOCl, Group VII:
0.2% NC + 2% CHX, Group VIII: 0.5% NC + 2% CHX, Group IX: D.W. After disinfecting the
canal, intracanal bacterial samples were collected and counted in order to establish the number of
colony-forming units (CFUs). Results: 5.25% NaOCl was the most cytotoxic solution (lower cell
viability) followed by 2% CHX, 0.5% NC while 0.2% NC was the lowest cytotoxic irrigation solution
(higher cell viability). After mixing of NaOCl and CHX with nanoparticles we noticed that
incorporating the nanoparticles lower the cytotoxicity of these irrigation solutions.

A statistically significant difference was observed in CFUs mean of the experimental groups and
control group (p < 0.05), highest antibacterial activity was when NC was mixed with NaOCIl.
Conclusions: This research demonstrates that chitosan nanoparticles can improve cytotoxicity of
5.25% sodium hypochlorite and 2% chlorhexidine when they mixed together and shows that there is
synergistic antimicrobial activity when NC irrigation solution (0.2%, 0.5%) is mixed with 5.25%
NaOCl and 2% CHX.

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