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Recently, the number of applications of nanomaterials in medicine, cosmetics and food to which we are directly ex-
posed has been expanding rapidly. The safety of such nanomaterials has not been well assessed, because nanomaterials
have been considered as safe as common larger sized materials which are known not to be absorbed by the body. There-
fore, WHO and OECD are collecting safety information on nanomaterials with a view to regulation of their use.
Although assessment of in vivo behaviors of nanomaterials, (i.e., absorption and distribution, and correlation analysis
with hazard information) is urgently needed, such research has not yet been undertaken. In this regard, using amor-
phous silica particles as model nanomaterials, we are starting to study safety, in vivo behavior and their correlation; sili-
ca particles are often used in cosmetics and foods and also, downsized particles are rapidly becoming available. In our
study, we have found that silica particles below 100 nm in diameter show significantly different characteristics in in vivo
behavior and biological effects i.e., penetration through skin and distribution to brain. Here, I addressed the importance
of studies in physicochemical characteristics, kinetic behaviors, and biological effects of nanomaterials below 100 nm in

size, to ensure their safety.
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Fig. 1. Scanning Electron Microscopy (SEM) and Transmission Electron Microscopy (TEM) Analysis of Silica Particles
SEM (a—c) and TEM (d—f) photomirographs of silica particles used in this study: a, d, nSP70; b, e, nSP300; and c, f, mSP1000. Each type of sized silica parti-
cles had smooth surfaces and existed as scattered and spheroidal. Scale bars: a, d, 100 nm; b, ¢, e, 500 nm; and f, 1 um.
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Fig. 2. TEM Analysis of Skin and Proximal Lymph Node after Dermal Exposure to Silica Particles
nSP70 particles (arrows) were observed in keratinocyte layer (a), langerhans cells (b), and dermis (c) of mouse after 3 days of topical application of nSP70.

nSP70 were also detected in cervical lymph node cells (d).
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Fig. 3. Acute Toxicity in Mice after I.V. Injection of Differ-
ent Sized Silica Particles
Survival of BALB/c mice (female, n=4 or 5) injected intravenously
with 2 mg/head silica particles (nSP70, nSP300 and mSP1000) or PBS (con-
trol) was monitored for 24 h after injection.

LZATO0=)7 IV T I RENEREIIE DL T
z. ¥z, F/PUNERE LT ZDOFEKD
O B D 9 B A R 2 R A D RSB, nSP70 & 5<
A D iR B 12 B W THHE R B I EED 5 N .

IEDFERMN S, F 72U Ok FREAITHES
T, #IRNE 5RO 22 BBLT SN &
£%2 &, nSPI0 NeHmRIcBITL 2SR, I
fEEZHD &I 2RMFEEZFEET 2 RN S
MEB-ST, 5%, BBEEREEEZEET S NN
BWTHDMN, AFERIT, F /T T7IICHT DH
T I 2l OB Z R < RIBT 2 HDTH 5.
4. T/ hoOERERE
TORERERE A, KIZT U TRTF OB X/~
BICE2BUERBIDOANZA L, ROPREEBFRD
INEEZBIZ, IRNEBIRE O fET 25l % 72, nSP70
EZRUADOHDOKEIZ3 HM®M L, &hEas - ik
WIZB T B2 UMK TORMEEZEHZ L. Z0Ok
B K& %% L 7= nSP70 73 [FHig 0 EE M AN T
HEREINSE, 51T, 28 HMEEICRA L= &
A, BIXEZ LT, nSPT0 XKk e & 5@
LT, KIEE LS oMmBNICE TBITL
TWBZENHHALZ. Thbs, 7/ 20 hidk
FEMN100nm A FIC/2 2 &, (ANDOH 5D 5 k%
DEFICETBRITLIED ZEDNHS N E RS =,
FZTRIZ, KFYA XK DERNEEDENE
7OV XN)THEML =, #ER I N
nSP70, nSP300 & < 7 ZIZE RN G L, TDHD
KN4 Afi % in vivo imaging system (2 CTEHT L /= &



206

Vol. 131 (2011)

W EE

Fig. 4. Systemic Distribution of Silica Particles after I.V. In-
jection of Different Sized Silica Particles
Fluorescence images of live mice and excised liver from them were dis-
played. DY676-labeled silica particles (a, nSP70; b, nSP300) were in-
travenously injected (100 mg/kg) into female hairless mice. Twenty min and
6 h after injection, images were acquired using Xenogen IVIS 200 system.
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