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cell line: an in vitro study

Abstract Received: 17 Feb. 2016  Revised: 16 Aug. 2016  Accepted: 23 Sep. 2016 ~ Available online: 26 Sep. 2016

Background: Hydroxyapatite nanoparticles have a more surface contact and solubility
than conventional hydroxyapatite. Hydroxynanoparticles enhances the biological and
mechanical properties of new regenerated tissues. The hydroxyapatite nanoparticles
have received attention as a new and effective osseous graft for using as scaffolds in
bone regeneration. The reports on hydroxyapatite nanoparticles biocompatibility are
controversial. It has been shown that hydroxyapatite nanoparticles induces inflammato-
ry reaction and apoptosis. The aim of the present study was to evaluate the cytotoxicity
of nano-hydroxyapatite on the human epithelial cells.

Methods: The study was experimental and completed in vitro. The study was carried out
in department of Immonulogy, Faculty of Medicine, Shahid Beheshti University of Medi-
cal Sciences in November 2014. The human-derived oral epithelium cell line (KB) ob-
tained from Pasteur Institute, Tehran, Iran were exposed to hydroxyapatite nanoparticles
at 0.01, 0.05, 0.1, 0.5, 0.75, 1, 2.5 and 5 mg/ml concentrations in 24, 48 and 72 hours.
Rod-shaped hydroxyapatite nanoparticles with 99% purity and maximum 100 nm sized
particles were used. Methylthiazol tetrazolium bromide (MTT) method was employed for
cell vitality evaluation. Enzyme-linked immunosorbent assay (ELISA) was used for as-
sessing the viability of cells. Distilled water and fetal bovine serum (FBS) were positive
and negative controls. ANOVA and Duncan tests were used for statistical analysis.
Results: The cytotoxicity of different concentrations of hydroxyapatite nanoparticles on
human-derived oral epithelium cell line in 24 (P< 0.001), 48 (P< 0.001) and 72 hours
(P< 0.001) was significantly different. The nano-hydroxyapatite particles at 0.5 to 1
mg/ml had the highest cytotoxicity effect on human-derived oral epithelium cells in 24,
48 and 72 hours. Lower concentrations than 0.05 mg/ml had the best biocompatibility
properties in 24, 48 and 72 hours.

Conclusion: Hydroxyapatite nanoparticles had a good biocompatibility. The biocompati-
bility of hydroxyapatite nanoparticles were dose and time dependent. The lower concen-

trations than 0.05 mg/ml of nano-hydroxyapatite had the best biocompatibility over time.

Keywords: cytotoxicity, enzyme-linked immunosorbent assay, epithelial cells, in vitro
techniques, nano-hydroxyapatite.
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