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Is titanium dioxide really safe?
size-dependent induction of DNA damage-

—Particle
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Titanium dioxide (TiO,) is an important material used in a
broad range of industries. As TiO, particles used in
industries have recently become smaller as nanotechnology
develops, problems specific to small size (nanotoxicity) are
increasing. In this study, we examined DNA damage
induced by different sizes of TiO, particles. Nano-sized
TiO, particles significantly induced phosphorylation of
Histone H2AX, which was recently identified as an early
event after the induction of DNA damage (double strand
brakes), in human alveolar epithelial cells (A549). On the
other hand, the induction was small in micro-sized TiO,
particles. In addition, TiO, nanoparticles made a lot of
DNA fragmentation (detected using pulsed-field gel
electrophoresis), compared with microparticles. Cell
viability did not change 24h after treatment with both
particles. These results indicated that nano-sized TiO,
particles significantly induce DNA damage, which behavior
is different from micro-sized TiO, particles.
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Development in the field of nanotechnologies has
brought nanaomaterials (NMs) closer to us day by day and
at the same time toxicological concerns of NMs have been
growing. Therefore, we are trying to establish an in vitro
screening system of NMs to evaluate their human safety. In
the establishment, we have been trying to disperse NMs as
homogenously and small as possible in suspension for a
biological test system. To evaluate the role of particle size
in cytotoxicity tests (the colony formation assay) of NMs,
we exposed Chinese hamster cells (CHL) to polystyrene
(PS) spheres (Spherotech, Inc. USA) with defined
diameters ranging from 100 nm to 9.2 um.

We found that the 4.45-um PS particles were most
cytotoxic while sizes 100 and 200 nm showed no
cytotoxicity up to 1000 pg/ml. The 5.26-um particles were
much less cytotoxic, although they precipitated and covered
cells to the same extent as the 4.45-um particles. In the
chromosome aberration (CA) test, the 4.45-um PS particles
induced polyploidy in a mass concentration-dependent
manner in 24- and 48-h treatments. The 5.26-pm PS
particles induced polyploidy only at 1000 pg/ml for 48 h.
The CA test with the other sizes of particles is now ongoing.
Relationships between particle size and cytotoxicity or
genotoxicity will be discussed.
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