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Summary of Research: To establish new in vitro evaluation systems for lung/skin toxicity of

nanomaterials, we tried to establish assay models as listed below.

@ Anovel in vitro genotoxicity assay model to asses lung toxicity using a co-culture system.

@ A novel in vitro assay model to assess skin toxicity using 3D human skin reconstitution
models.

® Anovel in vitro assay model using 3D culture techniques such as tissue-slice and spheroid.

For the lung toxicity test, we used a co-culture system of fibroblast cells established from mice
lungs (GDL1 cells) and murine macrophage cells (RAW264.7). Mutation frequencies induced in
GDL1 by both MGT and MWCNT were significantly greater in the coexistence of RAW264.7 than
in its absence. Mutation spectra observed in GDL1 co-cultureed with RAW264.7 were
distinguished from those seen in single-cultured GDL1, and similar to those observed in mice
lungs exposed to these nanomaterials in vivo. Moreover, the levels of oxidative- and
inflammatory-related DNA adducts, 8-oxo-dG and &£ dC, in GDL1 exposed to MGT or MWCNT
exposure were greater in the co-culture condition than in the single-culture condition. Therefore, it
is suggested that the co-culture assay model can be considered as a suitable evaluation system
for lung toxicity of nanomaterials.

As a 3D skin model, we selected the LabCyte EPI model. The cytotoxicity of gold nanoparticles
was assessed by measuring the activity of lactate dehydrogenase leaking into the culture medium.
Significant cell death was induced in a clear dose-dependent manner. On the other hand, the
same gold nanoparticles showed more potent cytotoxicity against monolayered cultured HepG2
cells than the 3D skin model. It is thus suggested that the LabCyte EPI model may be useful as a
novel in vitro system to assess skin toxicity of nanomaterials, and that in this model reconstituted
skin may possess a barrier function similarly to human and animal in vivo skin.

Timeline: March 1%, 2015 — February 29", 2016
Topics: “Construction of the novel in vitro evaluation systems based on the genotoxic

mechanisms of nanomaterials “ Presented at the poster session of the Annual Conference of New
JCIA-LRI
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