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#-1 RGN
KR TREA| BN
ii k73 soluene350 and isopropyl alcohol ~ 50°C, 24 Bl
L MR IRE R 50°C, 1 B[]
2 7K +soluene350 50°C, BiI3ET
F Dt soluene350 50C, BIB%T
B2 FHBOMBERD Y OBITROEHREL
HREE SR ER Y - v OBITHR(-/mg tissue)
MR (mg) 15 5% 04%  1ERE% 2RI 6BERIE 24 BERI%
(n=21) (n=3) (n=3) (n=5) (n=4) (n=3) (n=3)
(Mean+SD) (Mean£SD) x10”
i1 194+13 24+1.7 10+84 12+12 3.843.6 <0.093 <0.28
m#% 3021£137 17£2.4 6.8+7.2 7.4+6.4 1.5%1.0 0.20£0.10 0.1010
ikl 146145 15+£3.6 19+£2.5 14+£2.7 19+14 6.3£2.5 6.3+2.0
5 B 597+46 7.5+4.2 5.240.50 4.7+£2.1 1.3£0.20 0.50+0.20 0.50+0.10
DB 16512 6.7+£2.6 2.9x1.7 3.2423 1.3+0.60 <0.28 <0.28
Jisd:i:] 2056+219 6.6£0.40 8.0+1.4 5.7+0.90 5.4+1.9 3.9+1.0 2.6+0.40
<4
f;t;;’? 387137 5.143.6 1.7+£0.90 3.3+24 <0.17 <0.19 1.4+0.90
%fﬁ;/\. 8+2 3.746.2 0.40+0.70  3.0+2.1 4.3+3.0 1.3%1.7 2.4+1.7
& 307+46 2.6x1.6 1.9+1.4 1.6£1.5 0.40+0.10 <0.15 <0.14
?I/\, 8+3 2.6+4.6 0.80x1.5 2.0£29 4.843.5 2.1x1.7 2.2+14
KA 384150 2.240.90 1.5+0.40 1.4£0.70 1.0£0.40 <0.12 <0.12
73
?ﬁ?% 732+400 1.8+3.1 0.90+0.90 0.40+0.50  0.40+0.80 <0.63 0.30+0.20
%3
gz;? 345+158 1.7£1.3 1.8+1.1 <0.086 <0.10 <0.12 <0.12
k=1 186+33 1.4+£0.90 0.50£0.30 0.50+0.40  0.30+0.40 <0.24 <0.24
/N 1614+193 1.0£0.50 1.7£0.50 1.4£0.40 0.60+0.10 <0.28 <0.28
fjf;? 238+103 <0.27 1.2+1.3 0.60+0.50 1.2£1.0 <0.13 <0.13
A 1323442167 0.60+0.30 0.90+0.40  0.80+0.90 0.90+0.20  <0.033 <0.033
BRY 62031558 0.50+0.70 1.6+0.80 0.80:0.40  0.50+0.30 <0.022 <0.022
] 486129 0.50+0.40 0.50+£0.10 0.50+0.20 0.90+0.90 <0.028 <0.028
T 3780+252 0.50+0.20 0.10£0.10  0.20+0.20 <0.010 <0.036 <0.035

II_225



83 BITRORKEL%)

s 30 & 2 BRI 6 BF % 24 R
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1 #% 3.0£2.2 1.9+0.21 0.44+0.030 0.65+0.33
fF i 1.3£2.5 1.3£0.99 <0.15 <0.14
NEP(H) <0.068 4.0+5.5 <0.15 <0.14
NEMI(KIB) <0.068 <0.15 <0.15 <0.14
NE®(EB) <0.068 <0.15 0.29+0.37 <0.14
NEH(IME) 0.19+0.43 0.30+0.060 <0.15 <0.14
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IZBWT, FRRURERD PBPK EF ML 3H
%, AAEBBELERLTWS. B, B, OB
BIdvial—ralBRiiBshhIEREr &
BT&7. %/, membrane-limited model Z 5 L
T-RFER, MEICBILTLYIalL— a3 BRIt
BORKRAMEFTRCTE. Thoomst, 2%
1 HORBIRJKEDOERERICEVT, BEMD 6
BFf, 24 BRRRARIBH OSSR F B E A AR
PRELY LEL, MoMBERE3%HER-T

WA, SEDKRIIEOFBRICLEIILTVS =
EDb, MELEEFARRYE ChH-LER LN
3.

4. £ F PBPK EFILOHEE

(1) PBPK EFIL DO
3HETHMELI~Y R PBPK EFANEYTHS
CENBBENEDT, Zhie MUEFALICKE
L, b MIBITD V) RFOENTIES FET 3
ZEERAL-.

ZITHR, VY IKTFORAREIC LB EPNE
ZIET2ETAEMB L. MEPXRIFBRAT
3SHETHELELOEZOE LAV,

(2) YUIHFREBARUVODBTR

a) LA

REPICE TN BUGRSH- VDL Y HRFD
HkiX 3.5%107ugSi0/L & L1z, Zhiz kKSR
ROMGIEMD S b, HIIFRBED | R EHD
REENMAZBEIC Uk, BREEKITHEIRSBRE
LTy Iab—vavdffor. BERGDMSE
ZUTFTORAIRT. £ KK PRIFEE & Bicit
HTIHTFOMEL, UTORQG)TEET 3.

1, Lm,g=C41,xB XA (3)

Ipng * BEICHERE 3 B3 B F E it (ugSi0,)
B : | BIFRIE (L)
A : BRRIAHFRO)

b) KRAPM S H~DHFDABRR
KHEPLBRARBEND LY HRTFD S B~k
HTBHRFOREOFMITIT ICRP(International
Commission on Radiological Protection) FEI &34 &
TFhERW., ERALEAT A—F 2 UTFTOR4 I
w1,

c) flids S MEADBITR

BIlCEER LR F D 5 5, mikicB1FLTkNg
WRTIRNTFOWAEIL, 2 3 2 BHTIT--KENE
ERZBREVRE - i-MEBITHREE AV, B-
4 IRV R, -SRI TR s
SNTHLBAM L & LICTLT 2 TEERNH S
B, 2B 2 CIT->ERCIIEENS | ARET
DF—F LR, | BEUEICHIT 3 ERET
v, i, 2R 2B CITo R EAREZR T
IR & Ui <, HEEizBILTY
BT EIToTORW., Z0k», 4EOE F PBPK
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B4 V) IRTFORETY ok
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F Db Qo 2.6
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Riei O 2.2x10%
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Development of 44nm '“C-labeled silicanano particles PBPK Model for ICR Mice
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Hirokazu MIYOSHIZ, Miki SUGIMOTO® and Minoru YONEDA!

'Dept. of Environmental Engineering, Graduates School of Engineering, Kyoto University
*Radioisotope Research Center, Tokushima University
3Dept. of Applied Biosciences, Graduate School of Agriculture, Kyoto University

Although public concerns increase over nano-materials, we have not yet acquired the knowledge on not
only toxic mechanism, but also absorption, distribution and target organs. For that reason we targeted
silicananoparticles, of which annual production is over 90 thousands metric tonnes in Japan, and studied
the pharmacokinetics developed PBPK (Physiologically-based Phamacokinetic) model to estimate the
target organs. Forty- four nm "*C-labeled silica particles were prepared and injected to ICR mice (male, 8
weeks old) by vein or intratracheal administration. The result showed that the concentration of the silica
particles was the highest in spleen, followed by liver for 44nm. Based on these experiments, we
developed Physiologically-based Phamacokinetic (PBPK) model for mice and humans. The PBPK model
for humans predict that the target organs would be spleen and lung.
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