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With recent development of the nanotechnology, nanomaterials have been successfully employed in various indus-
trial applications such as medicine and cosmetics. Nanomaterials show the useful properties such as electronic reactivity
and the tissue permeability that were not provided by micromaterials. Thus, nanomaterials are expected as innovative
materials for the development of medicine and cosmetics. However, these innovative properties may show unknown bio-
logical responses that could not been detected by the conventional toxicity assay. For industrial development and affluent
society establishment that enjoyed only a benefit of nanomaterials, it is urgent to gather information of the properties
and the biological effects, and to establish the standard safety evaluation method of nanomaterials. So, we are analyzing
association among property, biodistribution and biological effects of nanomaterials to search for the safety biomarker
(functional-, molecular- and biochemical-biomarker) using nanosilicas (nSP) as a standard nanomaterial. Because nSP
shows high uniform dispersibility and is already used in medicine, cosmetics and food additive, the results of this study
are useful to extrapolate it to other nanomaterials and to make practicable as safety biomarker. In this report, we show
the latest knowledge about the linkage information among property, biodistribution and biological effects of nSP by
toxicokinetics and toxicoproteomics, and the search study of safety biomarker based on these basic information.
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Strategy of the safety assessment of Nanomaterials

—| Collection of safety information using “biomarker”. I— —| Toxicoproteomics analysis I—
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e@e *Search for the “safety
biomarker of NM”.

Qrcoon

Investigation of the linkage between material
property, kinetics and biological response.

+Analysis of mechanism
of biological response
induced by NM.

The informations obtained by promoting these two studies simultaneously have
the potential to be used as “the safety biomarker; molecular, function and

imaging”.
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hazard of NM.

€ Establishment of the methods to predict and avoid the

€ Formulation of the guideline to design useful and safe NM.

Fig. 1. Scheme of Our Safety Assessment of Nanomaterials

A XIZETIERERL TV,

DFED, I A—=F

A ZXDIERE Y FLE AR - AR - £ b
DBRBEHESDERIICENEMTH HI2HMhD 5
T, REENRAOEEMHINTHBY, kdHdT
JRTUTINOHF TR DREEFHEAZNAN TS
EMITMNBEDOT NS, Z I TARIMETIE, Zns
Dz ML TIEFEE T/ 2V 5 ORI/ R
N - HH A PN B AE 2 SR L 7=,

9, 3IXRuEEEERE RV, HEtEicEN R
F-H A X/ 70, 300, 1000 nm D H# AL IERE S
#1 (ZFHF 1 nSP70, nSP300, mSP1000) M i#% iz
M2l L7 & 2%, nSP70 O AN EE 2 i & D
FEICE TREL T (REEXRT—%). £Z°T
KIZ, I AXEBEWT in vivo TOR RN KRR
RN,/ R N B 8 2 325 08 B B8 1 BEAM B AR AT 12 K D 3%
L7z, &V AT ZXENKEIC3 HED
28 HifERRM L, &5 R/HFKROFEY >/ Hi
%I%ﬁ%wLLgﬁ?ﬁﬁ%ﬁm%ﬁok.%w
KR, REBICHEET S ALMEN (Fig.2), T
ITIVN D AN, MR ILE VS S ISR T
B 78T nSP70 DR ADHRI N, 51T, &

Fig. 2. TEM Observation of Skin from Dermal Administrat-
ed Mice
nSP70 suspension supplemented (250 ug/ear/day) with 10% isopropyl
myristate were applied to the inner side of both ears of HR-1 mice with or
without 20 tape-stripping for 3 days. nSP70 were present in keratinocytes of
nSP70-treated skin without tape-stripping. Arrows: nSP70, N: nucleus, Scale
bars: 1 um.
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Table 1. Survival Rate and Plasma ALT Activity of Mice that
Injected Different Particle Size Silica Particles

Group Survival rate (%) ALT! (IU/1)2
Control 100 27.6+2.13
nSP70 0 1640.4+569.6*
nSP100 60 71.6+10.8
nSP300 100 35.0+2.4
mSP1000 100 32.4+2.59

Survival rate were expressed as a percentage of survival at 24 h after
treatment of 2 mg/head silica particles to BALB/c mice (n=4 or 5). Plas-
ma ALT activitiy at 6 h after treatment is expressed as mean+S.E. (n=
8). I: Alanine aminotransferase, 2 International unit, * Represents sig-
nificant difference from the control group (Bonferoni, p<{0.01).
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Fig. 3. 2D-DIGE Image of Fluorescently Labeled Nuclear
Proteins from nSP70-treated HaCaT Cells

HaCaT cells were untreated or treated with nSP70 (100 ug/ml) for 24 h.
Proteins were labeled with Cy3 (untreated, a), Cy5 (nSP70-treated, b), and
Cy2 (mixture of untreated and nSP70-treated as internal reference (data not
shown)) and separated on pH 4-7 IPG strips in the first dimension. This
procedure was followed by separation on 12.5% SDS-polyacrylamide gels in
the second dimension, and the gels were scanned with a Typhoon Trio +
fluorescent scanner.
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