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Abstract

Objective: To evaluate the cytocompatibility of three perforation repair materials available in
Thailand: ProRoot® MTA, iRoot® BP+, and Nishika Canal Sealer BG Multi (CS-BG).

Materials and Methods: The three materials were diluted into four concentrations: 20%, 2%,
0.2%, and 0.02%. The materials were then exposed to human periodontal ligament fibroblasts in a
96-well cell culture plate for 24 hours. The evaluation was conducted in vitro using the MTT assay
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay, Sigma, St. Louis, MO).

Results: The percentage of cell viability after exposure ranged from 67.44 + 13.44 to 107.72
+ 18.52 for ProRoot® MTA, 76.00 + 12.70 to 110.05 + 16.72 for iRoot® BP+, and 104.42 + 11.65 to
117.97 + 13.74 for CS-BG. All materials exhibited lower toxicity than the positive control group at
all concentration levels (p < 0.05). However, when compared to the negative control group, CS-BG
was the only material that demonstrated significantly lower cytotoxicity at all four concentrations
(p < 0.05). Additionally, at all tested concentrations, ProRoot® MTA showed significantly higher toxicity
than CS-BG (p < 0.05). For iRoot® BP+, the 20% concentration resulted in lower cell viability
compared to CS-BG (p < 0.05).

Conclusions: The CS-BG exhibited the lowest cytotoxicity among the tested materials,

suggesting that it may be the most biocompatible compared to ProRoot® MTA and iRoot® BP+.

Keywords: Bioactive glass, Calcium silicate cement, Cytotoxicity test, Human periodontal ligament

fibroblasts, Mineral trioxide aggregate, Repair materials, Root canal perforation.
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Table 1. The composition of three different root perforation repair materials.
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Fig. 1 Schematic diagram of sample preparation and testing procedures:
(A) Preparation of the three test materials in Tygon® tubes.,
(B) Immersion in cell culture medium., (C) Incubation in an incubator for 72 hours.,
(D) Collection of the supernatant followed by filtration through 0.2 um filter.,
(E) Preparation of extract dilutions at four concentrations for each material, along with the
untreated blank control group (cell culture medium only), the positive control group, and the
negative control group., (F) Evaluation of cytotoxicity using 96-well cell culture plates.,

(G) Measurement of optical density using a spectrophotometer.
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Fig. 2 The mean percentage and standard deviation of cell viability after exposure to the root

perforation repair materials: ProRoot® MTA, iRoot® BP+, and CS-BG at four concentration

levels, along with the positive and negative control groups.
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