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ABSTRACT

Aim: To assess proliferation, cytotoxicity, and differentiation of human
cell lines of bioceramic-based root canal sealers (NeoSEALER flo, Cerafill
RCS, and MTA Fillapex) by comparing them to zinc oxide eugenol-based sealer
(Endovit), as well as pH change, calcium and phosphate ion release at different

time intervals (1, 3, and 7 days).

Methods: Sealers were prepared according to the manufacturer's directions
and inserted in cylindrical rubber molds (5 mm diameter, 2 mm height) to get
uniform sealer specimens, the specimens were kept in an incubator for 24 hours
at 37°C. Human periodontal ligament fibroblasts were cultured with extracts
from the tested sealers (extract of 1, 3, and 7 days) in the set state. Human MG-
63 osteoblast-like cell lines were treated with the tested sealers in both fresh
(immediately after mixing) and set state (extract of 1, 3, and 7 days). The cell
viability of all root canal sealers was determined using an MTT test and
cytotoxicity was determined using an LDH test. The gene expression was
assessed by RT-qPCR, calcium and phosphate ion release was measured by ICP-
MS, and pH change was determined by pH meter. Data were statistically

evaluated with one way-analysis of variance ANOVA followed by Duncan’s

Multiple Range Test (Duncan’s MRT) and Tukey's post hoc test (p <0.05), to

determine if group variance was significant.

Results: Each tested sealer demonstrated a statistically significant variance
in cell viability, cytotoxicity, osteogenic gene expression, pH change and ion
release at various time intervals. NeoSEALER Flo had the highest cell viability
and lowest cytotoxicity percentages, followed by Cerafill RCS, MTA fillapex
and Endovit respectively at each evaluation time interval. NeoSEALER flo
exhibited an overexpression of collagen type 1 (COL1), Cerafill RCS presented
upregulation of alkaline phosphatase (ALP), MTA Fillapex presented

upregulation of osteopontin (OPN) and Endovit presented upregulation of
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osteocalcin (OCN). An alkaline pH and ion release were as follows: Cerafill

RCS> NeoSEALER flo> MTA Fillapex> Endovit.

Conclusions: NeoSEALER Flo was the least cytotoxic while ENDOVIT
was the most cytotoxic root canal sealer at all incubation periods. Cell viability
decreased over time for all types of the tested root canal sealers. Bioceramic-
based root canal sealers can promote osteogenic gene expression at different
time intervals, Cerafill RCS and NeoSEALER flo presented an alkaline pH
along with higher amount of calcium and phosphate ion release than MTA

Fillapex and Endovit.
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. Performance tests of
MTT, LDH, RT-qPCR, pH change,
Calcium and phosphate ion release
were evaluated.

. Bioceramic Sealer
neosealer flo show higher cell
viability and lower cytotoxicity
when compared with Zinc oxide-
eugenol sealer (Endovit)

. Bioceramic sealers can
promote osteogenic gene
expression at different time
intervals

. Cerafill RCS and

Neosealer flo presented an alkaline
ph along with higher amount of
calcium and phosphate ion release
than MTA Fillapex and Endovit
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ABSTRACT

Aim: To assess proliferation, cytotoxicity and differentiation of human cell
lines, as well as pH change, calcium and phosphate ion release of bioceramic
based root canal sealers by comparing them to zinc oxide-eugenol based
sealer (Endovit) on human periodontal ligament fibroblasts and osteoblast-
like cell lines for one, three and seven days. Methods: Sealers were
prepared according to the manufacturer's directions and inserted in
cylindrical rubber molds (5 mm diameter, 2 mm height) to get uniform
sealer specimens, the specimens were kept in an incubator for 24 hours at
37C2. Human periodontal ligament fibroblasts were cultured with extracts
from the tested sealers. Human MG-63 osteoblast like cell lines were
treated with the tested sealers in both fresh and set state (extract of 1 day,
3 days, and 7 days). Cell viability and Cytotoxicity were assessed for the
extracts of one day, three days and seven days immersion. The cell viability
of all root canal sealers was determined using an MTT test and cytotoxicity
was determined using an LDH test. The gene expression was assessed by RT-
gPCR, calcium and phosphate ion release was measured by ICP-MS, and pH
change was determined by pH meter. Data were statistically evaluated with
one way-analysis of variance ANOVA followed by Duncan’s MRT and
Tukey's post hoc test (p < 0.05), to determine if group variance was
significant. Results:
Each tested sealer demonstrated a statistically significant variance in cell
viability, cytotoxicity, osteogenic gene expression, pH change and ion
release at various time intervals. NeoSEALER Flo had the highest cell viability
and lowest cytotoxicity percentages, followed by Cerafill RCS, MTA fillapex
and Endovit respectively at each evaluation time interval. NeoSEALER flo
exhibited an overexpression of COL1, Cerafill RCS presented upregulation of
ALP, MTA Fillapex presented upregulation of OPN and Endovit presented
upregulation of OCN. An alkaline pH and ion release were as follows: Cerafill
RCS> NeoSEALER flo> MTA Fillapex> Endovit.

2025 M.Sc. Thesis @Univ. of Mosul, College of Den., Con. Dent. Dept.
(https://www.uomosul.edu.iq/).
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