722

Vol. 134 (2014)

WIHBEONHL, EEAOHMELE LIy >
RO LEEEL . HARIEERE 133 FE2ICBYT
BEIRITALATIE, B IRERDBEITHIATN
et /=TI TIVORE T - BHICEL T, B
ETHBA ORGH, FEXERORME &bz, ¥ - &
BEARE-LVFITI MNP I ORAOESNS

PEEF D —FRO S H I I Sehi & s TV /2,

DOREOEFN/REATHD (HHEF /T
NDRFEEFERAb ZRARRITIENL, ZOEXES
5T, ANXRMERENDTF /T U T IV OREERK
RICEZ L TWL 20T, RO 2RI LT
HAHLNEDIT, F /T UTIVOREENE
(Nano-Safety Science) & & HIZ, HFHEREHE A
ADZ E, MK bEEHITENEF /T YT

DA ZRA S, WHWS, Nano-Safety Design A%
MEEETRD, IS &R0 T, RENERET
5 &ET, F /TN T I ORISR & ]
fEl2 9 54 J £ (Sustainable Nanotechnology)
DWFEIT DR EFEEL TS, SIS,
EEBICBWT, FOERERZbELD, FT
U7 IVaiEH U biis - i, E5IEEEDR
M EBRENCERT D Z LD, TeE R
IZ&E o TRE TR, Lnd B @R & T
T5) ZEICHLGLESDHOTHD, FTOHFIE
TEITNHEEZMLTNWD, KT RITLN, &
BOEEETOF /T U7 IVORFEELEML, &
OREMMEACESNC, DU THEMMTEIUIEN
Thb.



YAKUGAKU ZASSHI 134(6) 737—742 (2014) © 2014 The Pharmaceutical Society of Japan 737

—Symposium Review—

T/ TUT IO RR2ERCRT /- / REFEFERR

& M v M e 5R

B Hhae

Nano-safety Science for Sustainable Nanotechnology

Yasuo Yoshioka*?

and Yasuo Tsutsumi%¢

aLaboratory of Toxicology and Safety Science, Graduate School of Pharmaceutical Sciences, Osaka University;
1-6 Yamadaoka, Suita, Osaka 565-0871, Japan: ®Laboratory of Biopharmaceutical Research, National
Institute of Biomedical Innovation; 7-6-8 Saito-Asagi, Ibaraki, Osaka 567-0085, Japan: and
cThe Center for Advanced Medical Engineering and Informatics, Osaka
University; 1-6 Yamadaoka, Suita, Osaka 565-0871, Japan.

(Received February 25, 2014)

Recently, it is concerned that nanomaterials induce undesirable biological responses (NanoTox) which is different
from conventional materials attributed to their unique physicochemical properties in the world. However, for our en-
joying the benefits of nanomateirals, it is most important not to regulate nanomaterials in the blind way but to assure the
security of nanomaterials and support the development of nanomaterial industries. These are duty of our country to be
advanced country, technology-oriented nation and intellectual property nation. From these viewpoints, we are engaged
on not NanoTox study but Nano-safety science study. In this review, we will introduce our Nano-safety science study us-

ing mainly silica nanoparticle.
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Table 1. Production and Application of Major Nanomate-
rials

Material
Carbon black 1Mt

Interior usage Application

electronic materials efc.
20000 t food, cosmetics, ink, tire,

Silica synthetic rubber efc.
Titanium dioxide 1250t cosmetics, photocatalyst efc.
Zinc oxide 480t cosmetics efc.
Fullerene 2t cosmetics, sporting goods efc.

EXEENDT /LU BERK - RE - Ok s,
BOLOLIBERENOBEL TS, 6T, F/
DY AOEERGRE, RQFITT /U AN
INBELHRETIE, BAICEEREOEERXNRE
KIHENBAREEDH D, ZOX DR Z kS
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BEL, F/UAKRTYT I3 XOREsk
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