T/ HHROBFEEER

(If >#E$E, in vivoitER)

FROFE T/ AHERREERAARINS
%20

(2008. 8. 6)

(EEFH@E THE3EE Mo T H2EEHNBELSHTHRIMEEZMEICH T 5FHEBE L < B0 TR
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55IA, £, MEAEEREREICEM

ZE Sayes Christie M; Marchione Nemmar A; Hoet P H M; Li Jun-Gang; Li Wen-Xin; Xu
Alexander A; Reed Kenneth L; [Vandervoort P; Dinsdale D; Jing-Ying; Cai Xiao-Qing; Liu
Warheit David B Nemery B; Hoylaerts M F Rui-Li; Li Yong-Jun; Zhao
Qun-Fen; Li Qing-Nuan
24 b Comparative pulmonary Enhanced peripheral Comparative study of
toxicity assessments of C60 thrombogenicity after lung pathological lesions induced
water suspensions in rats: inflammation is mediated by by multiwalled carbon
few differences in fullerene |platelet-leukocyte nanotubes in lungs of mice by
toxicity in vivo incontrast activation: role of P- intratracheal instillation
to in vitro profiles. selectin. and inhalation.
E3FER INano letters, (2007 Aug) Vol. |Journal of thrombosis and Environmental toxicology,
7, No. 8, pp. 2399-2406 haemostasis : JTH, (2007 Jun) [(2007 Aug) Vol. 22, No. 4,
Vol. 5, No. 6, pp. 1217-1226 |pp. 415-421
HRME =S — L > (C60, C60 (ON) 24) WWCNT WWCNT
S €60 (160==50nm) , G60 (OH) 24 MWCNT (15 /&, F#HREL. 1= MWCNT (Shenzhen Nanotech Port
2.1nm, 5.2+1.5nm, FE4E11.3 [#t. F50nmx 10 gm, 9%,
+3.9nm, 9.7+2. 1nm) R EFE280m’/g)
AR AR E [HK 15 PBEFFELE, 1 SLUTORIL [£EBEIEK (Tween801%5I0) . B
TYIR RALER
& < FEREH [TEM iAo ERATNCITAEET
A%
HEREY S+ | (CD (SD) IGSBR) RART DR (M., M. 40~4bg) <9 X (kunming Y9 X, I,
(in vivo) 30g. 10 B
BERE it E it
EEBAE 0.2, 0.4, 1.5, 3.0mg/kg. 1 [EIffi [200~400ug 2>V PTREAN |MITHETEA (Tween-80+£EEIE
ISEHTEAICEYES, 1 B 1 AR, ZEKE50ul A, BE |/K. 0.05mgMWCNT) L. 8, 16, 24
B, 14 8. 3 » BB S (24654 AES. BAL HER A#&REREEMR, MCNT =70
& UBAL ER VILERATF ¥ V/\—TIHEE
L. #2126 B5fE/B (80~
13mg/m). 5 BR©G BEIZHSE).
10 HfE (16 BEIZf#H]) . 1580
71%AEI BIZHE)BE LREREE
fER ELEbMT75—LUHLBEERI B |ONT [Ck-TEIEREISNDMD [MCNT Offifaici i+ 5 BEFRE
T—BMOREL., HRESETR [REX. B—BELLS, BOH [XLYDEL, FA16 BEETIE
LizA. ZOEMNZDOVNTIFKRE [GP-2L I FUKRGENLEEGMER | FMIEEICMCNTILE A 8 5 HSRIE (&
BTLEEDEEILEL ST, EMNRO SN, BMERDFMHE |42y, 24 BEICIERENSIESED
nano-C60%1.5, 3 mg/kg BEL - |k VEBOFREHEZFERL. b |ShTLV =,
v hDOBAL MBEELEEEN DY |RERERETIEEZ NI,
~BE—JLBEICEEE L TIREET H.
3y ATHEMLTL Tz, +/HFD
HEBICL > THEHICEET S,
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Kazuchika; Akasaka Tsukasa;
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Kenichi; Jeyadevan
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Carrero-Sanchez J G; Elias A L;
Mancilla R; Arrellin G;
Terrones H; Laclette J P;
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Limin' Toh it Weooinoaled
Influence of length on

24 b Respiratory toxicity of multi- Biocompatibility and
wal | carbon nanotubes. cytotoxicity of multi-walled toxicological studies of carbon
carbon nanotubes against human [nanotubes doped with nitrogen
acute monocytic leukemia cel
line THP-1 in vitro and
subcutaneous issue of rats in
vivo
EEER Toxicology and applied Molecular bioSystems, (2005 Nano letters, (2006 Aug) Vol
pharmacology, (2005 Sep 15) Jul) Vol. 1, No. 2, pp. 176- |6, No. 8, pp. 1609-1916
Vol. 207, No. 3, pp. 221-231 182
NEWME  |WCNT WWCNT WWCNT, N-dopedWICNT
M |MWCNT (FE 3 & . #34) MWCNT (20~ 40nm x 220, 825nm) MWCNT (E&50nm L) . N-
dopedMWCNT (30~ 50nm x 100~ 300
m)
SRHERAZE [Tween80% 1%:700. % EEEIEK,  [20mgMNCNT %400mL =% / —/LT1 [PBS
BERNE BB TR
EX$TEEN LE] SEM, TEM, ICOP-OES, FT-IR, UV-VIS  [SEM
;A%
HEREMY Zw ~(SD, Itf. 200~250g) S b Wistar, #f. 6 EE&) <R (CD1% (C. 12982-
(in vivo) Cd1tmiGru) . HE. 4 B
BEER _E Z Dt JE
ESZVS |[MWCNT 0.5, 2. 5 mg, 1 ESEM [in vivo 0. Tmg/PL, 4 ARKTIE [HE., 1. 2.5, bmg/ke. 2fE, #&
EARE, BER BREE, 28 HAH, in vitrobng/mL. O, 5%, BERs, R5%24.
H. 60 BIZ#ZE%Z LT, 38. 15 [50ng/mL, 500ng/mL 16 HFREIIEE |48, 72 BERH. 7 BRIZHEE
BEICIERERIGZRIE LT
[ |WCNT DEHIXEEEREFEZ R THP-1DHIREE M (Zxt L TONTD &K [N-dopedMWCNT & YMWCNTD A=
L. RERE E ERFERRET |SOZEEIRHONGEM ST, HAEM DT,
L1z, 60 BICHMICEEL. v FETHETIE. £Z220nmD
25 REMICaS =452 v FHA | APRERGHEN 5=,
FHREBRL.
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Mangum James B; Turpin
Elizabeth A; Antao-Menezes
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Edilberto; Bonner James G

Shvedova Anna A; Kisin Elena R;
Mercer Robert; Murray Ashley R;
Johnson Victor J; Potapovich
Alla |; Tyurina Yulia Y;
Gorelik Olga; Arepalli Sevaram;
chwegler-Berry Diane; Hubbs Ann
F; Antonini James; Evans
Douglas E; Ku Bon-Ki; Ramsey
Dawn; Maynard Andrew; Kagan
Valerian E; Castranova Vincent;
Baron Paul

24 LI Cardiovascular effects of Single-wal led carbon nanotube Unusual inflammatory and
pulmonary exposure to single- (SWCNT) -induced interstitial fibrogenic pulmonary responses
wal | carbon nanotubes. fibrosis in the lungs of rats to single-walled carbon

is associated with increased nanotubes in mice
levels of PDGF mRNA and the

formation of unique

intercellular carbon structures

that bridge alveolar

macrophages in situ

EER Environmental health Particle and fibre toxicology, [American journal of physiology
perspectives, (2007 Mar) Vol. (2006) Vol. 3, pp. 15-27 Lung cellular and molecular
115, No. 3, pp. 377-382 physiology, (2005 Nov) Vol

289, No. 5, pp. L698-708

HRME SWCNT SWCNT SWONT

M SWCNT (CNI #t) SWCNT (He | ixMaterial SWCNT (HiPco, CNI, EF1~4nm,

Solutions, Richardson, 2nmx 0.5 | &#51040m/g)
~40 um)
SHEEEAE |PBS. 3 HEBERLE EREEHEIEAS A UMREFERR [PBS. 2~3 BT IRNE
(PluronicF-68 (BASFGorp) &PBS
HiE, YTy kIS o

EXETIESN R TEM, SEM, TGA |CP-AES, TEM

;A%

HEREY <X (C57BI/6. . 2. 3 4 B < w b (CDF (F344) /Cr IBR, I, 6 < X (C27BL/6. M. 7~8:EfER)

(in vivo) &) Bir)

BER L] UREE] it

ESZVS 10~40pg/PC, WHSEICH FEREIE [2mg/ke & OMAZEICRA SWCNT #0~40ug/Pt, h—K> D
=, BE®RI. 7. 28, 56 HIZDNA Zwvy., Si02%40ug/mL< o AR
FA—TBRE AR CHIICIREE, SWONT I

5mg/m’. SEERE/H. MRER#&I. 3.
7. 28, 60 HEIZAESEL, v kT
207 7—(ZSWONT 0. Tmg/mL 3%
hné EFREIEE

wR KRS FaY RUTTILEFA [BE%RI B, 21 B%IIBAL TIXEA [BAL D RAEHAE. RIEH A FHA
VE, BEAALKRDIEEEDE |RBERERIESEH NGNS T v, BEREORRGEMICELY
EIZEESMEDNA FA—=CFY, M. 21 BEOMICERTIE/NSA [SWONT A MRERGERCTE
ApoE-/- S VRV = I I UR (MEEMBEMERENSH > 1=, %R L1z, SWONT 7o 07 7—
T. 77— LHUEIRFEILIEDHE CEDRIGHEDBES NG, RIER
T&#EHT 5, LMALITVRDIE —@tELEZ b,
BHRIEELE LGS T,
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Lam Chiu-Wing; James John T;
McCluskey Richard; Hunter
Robert L

Warheit D B; Laurence B R, Reed
K L; Roach D H; Reynolds G A M;
Webb T R

Duffin Rodger; Tran Lang; Brown
David; Stone Vicki; Donaldson
Ken

24 b Pulmonary toxicity of single- Comparative pulmonary toxicity [Proinflammogenic effects of
wall carbon nanotubes in mice 7 |assessment of single-wall low-toxicity and metal
and 90 days after intratracheal [carbon nanotubes in rats. nanoparticles in vivo and in
instillation. vitro: highlighting the role of
particle surface area and
surface reactivity.
EEER Toxicological sciences : an Toxicological sciences : an Inhalation toxicology, (2007
official journal of the Society |official journal of the Society |Aug) Vol. 19, No. 10, pp. 849-
of Toxicology, (2004 Jan) Vol. |of Toxicology, (2004 Jan) Vol. (856
77, No. 1, pp. 126-134 77, No. 1, pp. 117-125
RETTI SWCNT SWONT Ti02, RJRFL>, Co, Ni
M KEESL - F5HIONT Rice K% SWCNT (GAMReynolds and DHRoach  [Ti02 Gx A & E#62. 3. 8. 3om’,
of DuPont#t. 1.4nmx1 g m) Degussa #t). RYRFL >
(Polyscien64, 202, 535, ;¥TAZE
%13, 4~893cm’,
Polysciences). Co& L UNi GEA
FEFEC045. 3. Nid6. Tom?,
Dr.Zhang, FukuiMedical
School) . A% (DQ-
12pathogenicmode. ARG
12, 7~25. 3om®)
HHARAE |22 5. BERLE0S 5, B |PBS fHRREERIXELEFEH, 10 2 8
IR L=< ) RME ICREE BiRWE,
IE< BRI [EETHYMEE oA L
;A%
HEREMY <X (B6C3F1. . 2 ~ Al S k(Crl:CD(SD) IGS BR. . 8 |5 v k (Wistar. if. 4 » B&5)
(in vivo) B, 240~255¢)
BEER E it it
EEBAE 2mg/mL (0. 1mg) . 10mg/mL (0. 5mg) & [0, 1. 5mg/kg. 24 BsRd. 1 @M. |[FF1EIFM~EARSE LIEFE18~24
BERANHT—TILEAIZK Y E 1 78,3 v AMICTETEAR BEER IR LT R Bk HER,
A. BRE®RT B, 908 IS F, BALRE
ER fhICASKEEOREMRFELS |5ng/ke BZEH(ET24 BREILURODIE |in vivo TIXEKAEDRSHES
RO, CNT MERIZELREL: |TEIE~15%TH o7z, SWONTIZ A MIBREBEBSN-HFRARE R
BEHN—RUITSvILEYEFEHRE (Ko TEIEFRISNEZREAF |WICHEKREENRD SN,
HYBRLY, BIZIEWOIDFENH S EEHORARTIXKBEIN-AF
FEELSEOREKRGFRIIES
HAR FUEICEMN ST, in
vitro I2& 3 1L-8 £E L RIERD
#ERTH- 1=,
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Boutrand Jean Pierre; Gatti
Antonietta M; Kirkpatrick C
James

Grassian Vicki H; 0 shaughnessy
Patrick T; Adamcakova-Dodd
Andrea; Pettibone John M;
Thorne Peter S

I_Wang Jiangxue; Zhou Guogiang;
Chen Chunying; Yu Hongwei; Wang
Tiancheng; Ma Yongmei; Jia
Guang; Gao Yuxi; Li Bai; Sun
Jin; Li Yufeng; Jiao Fang; Zhao
Yuliang; Chai Zhifang

24 b Biological tolerance of Inhalation exposure study of Acute toxicity and
different materials in bulk and [titanium dioxide nanoparticles |biodistribution of different
nanoparticulate form in a rat with a primary particle size of |sized titanium dioxide
Imodel: sarcoma development by 2 to 5 nm. particles in mice after oral
nanoparticles. administration.

EER Journal of the Royal Society, Environmental health Toxicology letters, (2007 Jan
Interface / the Royal Society, |perspectives, (2007 Mar) Vol. 30) Vol. 168, No. 2, pp. 176-
(2006 Dec 22) Vol. 3, No. 11, 115, No. 3, pp. 397-402 185
pp. 767-775

HRME Ti02, Si02 Ni, Ti02 T102
Co, polyvinylchloride (PVC)

SRERFEM Ti02 (TALMaterials, Inc.,4~40nm [Ti02 (Los Alamos#t) #iFH4 X  |Ti02(HangzhouDayangNanotechnolo
F1914nm) . Si02 (TALMaterials, |5nm, SxE#E210+ 10 m’/g gyft, 80. 25 nm)

Inc.,20~160nm 1570nm) . Co
(SigmaChemicals. 50~200nm £ty
120nm) Ni (University ofBologna,
SEH50nm) . PVC (European
VinylCorporationlnternational
#t, 60~170nm3E149130nm) .

EXSEE N R EBEF ¥ N\—ER HPNMC ;&3i&. 15~200 BT KAE

EXETIESN A TEM, XRD TEM

;A%

HEREMY S +(SD. ) <y A (C57BI/6, i, 6 EEh, 22 |~ X (CD-1, HfEH#40 LI D, 19+

(in vivo) ~25¢g) 28)

BEER ZDith 25 Z0h

ERA* ERANATITUTI, Ny [2ESHs BB/ B, ER4SEME [Ti02%5e/ke AE. 1 BOMSHE
EF/ HFDOLEEFITo1=, 6. 4 BE/BE1I0BF v /N\—T25 |EkE, 2 BHEBER, @RI
8., 12, BEMBOHANICHIEL |BE Q. 5mg/LE25L/minlRE) . 155nmT 102 % 1% 5
B SART R, LDH. BAL &%

[ INi/Co &Ti02/Si02/PVC TIFRE |8.88 me/mBdE#k1~2 ARITBAL [BUN(BERERY), MALDH, o
MICk DBVELN o, MIEMN |~y 07 —SfiEm, B |HBOHLEEE) . FFMOBES (h
MBRICEDBVERTMOFR (Fus BEcEE. z0E,IOS |[DIEFIRBOFMEER O—
ICBE&R L TULVELY, P BB EED LN, > R)o il B, EHOIE), B&

t=. VISR ITRIBEMER Y
Lo
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[Warheit David B; Hoke Robert A,
Finlay Carol; Donner E Maria;

Reed Kenneth L; Sayes Christie
M

Cha Myung-Hwa; Rhim Tai Youn;
Kim Kyung Hun; Jang An-Soo;
Paik Young-Ki; Park Choon-Sik

Li, dJungang; Li, Qingnuan; Xu,
Jingying; Li, Jing; Cai,
Xiaoging; Liu, Ruili; Li,
Yongjun; Ma, Jifei; Li, Wenxin

24 b Development of a base set of Proteomic identification of Comparative study on the acute
toxicity tests using ultrafine [macrophage migration—inhibitory |pulmonary toxicity induced by 3
Ti02 particles as a component factor upon exposure to Ti02 and 20 nm Ti02 primary
of nanoparticle risk particles. particles in mice
Imanagement.
EER Toxicology letters, (2007 Jul [Molecular & cellular proteomics [Environmental Toxicology and
10) Vol. 171, No. 3, pp. 99-110 [: MCP, (2007 Jan) Vol. 6, No. Pharmacology, (2007) Vol. 24,
1, pp. 56-63 No. 3, pp. 239-244
HRME Ti02 Ti02 T102
SEREEMR TiO2(uf-A ZILSFREIA—T« |[Ti02 (E9%17%0.29 4m), BSA 33— [Ti02(3nm, 20nm, Shanghai
>4, DuPont #t.%=mEiE18. 2m’/g. | FTi02 Hui jingSub-Nanosca | eNew
FfErhR{E1360m) . Ti02(Uf-B & Material #t.)
YA -FLSFIA—TFT17,
DuPont #t. FEFHE35. 75m’/g. #if%
g fE149. 4nm ), Ti02 (uf-C.
rutile79% ;anatase21% . DuPont
. REHE3S.5n/g) . FERHE U
H (Min-U-Sil-quartzparticles,
US Silicatt)
SFEAEAE |PBS. 15 HEERLE WX T—4%5IH K. 15 sEFRNE
£ < Eairzt# [HR-SEM, XRD FEaRAE L XRD, AFM, SEM
;A%
HEREY v b EHEW . VX (REFE (|5 D, i, 7 BEER) <H X Kunming ¥ X, . T8
(in vivo) ). =< >3 (Daphniamagna) )
BEER _E _E it
EEBAE Sw MIZTi02%1, Smg/kg 1 @ |5 MZdmg DTiI2ZKREREA |[F/ HF0.4. 4. 40mg/kg. FHlZ3E
K[ERITEA L, FA%E24 B, |BE LUMEBRN. MiRICTI2Z | ARE. BE%S ABIBAL HE
1 8.1 A, 3 7 AICBAL #& |20ug/mL. H—KR2 TS v Y,
L L CHRERBRE E Xk, T4 — BB T %8, 48 BEREER
OECDT R b H A K354 2404, BLEEL, 2 RUERXKBS &
429, 425, 471, 405, 203. 202, Uwestern Blot TEREREH
201, 473
wR SEEHGE - BO)EVL, RER [Ti02 BEEE. v /0 77—28 [2SHEE3ImDTiI02 TE
BiED L, BRI - &K, T |FEBIERFMIF)IZEEES SmRNA - (0. 4mg/kg DIEETIFRN T,
A LRAEER  [Z1E, KEEYE Mz, MIF (LTi02BRER |dmg/ke THIDIZHHELARN.
& EWN=UIR, TPra)~ |[BBFRITREX LEMAEICREE 40mg/kg THIIZERAMMN o T=,
TR (¥ Hereen algae) L. eAcREEML -,
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Chen Huei-Wen; Su Sheng-Fang;
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Hsiang; Yu Sung-Liang; Chou
Cheng-Chung; Chen Jeremy J W;
Yang Pan—Chyr

de Haar C; Hassing |; Bol M;
Bleumink R; Pieters R

Ji Jun Ho; Jung Jae Hee; Kim
Sang Soo; Yoon Jin-Uk; Park
Jung Duck; Choi Byung Sun;
Chung Yong Hyun; Kwon || Hoon;
Jeong Jayoung; Han Beom Seok;
Shin Jae Hyeg; Sung Jae Hyuck:
Song Kyung Seuk; Yu Il Je

24 b Titanium dioxide nanoparticles |Ultrafine but not fine Twenty-eight-day inhalation
induce emphysema-|ike lung particulate matter causes toxicity study of silver
injury in mice. airway inflammation and nanoparticles in Sprague-Dawley

allergic airway sensitization rats.
to co—administered antigen in
mice.

EER The FASEB journal : official Clinical and experimental Inhalation toxicology, (2007
publication of the Federation allergy : journal of the Aug) Vol. 19, No. 10, pp. 857-
of American Societies for British Society for Allergy and (871
Experimental Biology, (2006 Clinical Immunology, (2006 Nov)

INov) Vol. 20, No. 13, pp. 2393- |Vol. 36, No. 11, pp. 1469-1479
2395

HRME Ti02 Ti02 F /R

IR Ti02 (Degussa %t. Rutile Ti02 (29nm, 250nm) Ag (FHREEBEESA11. 03+
crystalphase, 19~21nm, &Ei& 0.22, hIgEEE12.42+0.15, 5
50 15m/g) BERRH14.770.11)

HEREAE |EERERK, BER. BER0E |PBS, BERLE RSy 5—

EXETIESN A WX T—425A TEM, EDX

;A%

HEREMY <A (ICR, ##. 2 »~ A#5. 30g) |~ X (BALB/cANNCrI, Itf, 6~88 (5 ~(SD. 8Eih. H283g, i

(in vivo) %) 192¢g)

BEER _E 2 25

ERA* 0.1. 0.5mg/It, EE., vHXKE (20 BE. 1 BE. 2 HE®3 |28 AR 4 #RM). 6 BEfE/B TH
M5, BE®S B, 18/, 2 |E. BBR5EF/HTF00ue B |B/ERE, BER 13x10° @
BROMRE, MIEEEIF0~0.5 (VARFILTII0ugwiks (F JomS. 1,27 x 10%@/am’. 1.32x10°
we/ml, 24 ESFEIEE, RFZILTEo, ARFILTIo+F @/ ‘3('61 / 3),&11*@; i

/HF), 8 HECRELAEED |08 T HET RETF % 2
REFHRL1-, BE21 A, 28 &
A#OMERORAARTILIS Y

FHE, REOSERE%R24 BHE

%IZBAL ZE1E

ER MSfE, v/ 077—VRE, i [hE<T, KEFOKRKEVHF 28 HIRgE®. mEBPOROE
fafREERGIR. 24 T OMEMIRO (. 722/ 0 F$iR%ERLE: &, BEZICHHIL TV, &
BE, ERMRETR—2 R B, MRECFEZHEEEZLER
ENO0. Img BBETR 5N, 100LL HenigEhof,

T OBEEFEBEICELELLAH oIz,
THP-1 #AR8 TIXPIGF, CXCL1.
CXCL5. CCL3 mHEB|EAMNRE SN
1=
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Chen Zhen; Meng Huan; Xing
Gengmei; Chen Chunying; Zhao
Yuliang; Jia Guang; Wang
Tiancheng; Yuan Hui; Ye Chang;
Zhao Feng; Chai Zhifang; Zhu
Chuanfeng; Fang Xiaohong; Ma
Baocheng; Wan Li jun

Elder Alison; Gelein Robert;
Silva Vanessa; Feikert Tessa;
Opanashuk Lisa; Carter Janet;
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Oberdorster Gunter

24 LI Assessing toxicity of fine and |Acute toxicological effects of |Translocation of inhaled
nanoparticles: comparing in copper nanoparticles in vivo. ultrafine manganese oxide
vitro measurements to in vivo particles to the central
pulmonary toxicity profiles. nervous system

EEER Toxicological sciences : an Toxicology letters, (2006 May Environmental health
official journal of the Society |25) Vol. 163, No. 2, pp. 109- |perspectives, (2006 Aug) Vol.
of Toxicology, (2007 May) Vol. |120 114, No. 8, pp. 1172-1178
97, No. 1, pp. 163-180

RETTI TN W) Wn0

M E&{E FE $R (50~70nm) . ERIEEESA (< [Cu(25nm% 1 7, Shenzhen Mn0. Mn304. Mn203. Mn02 ;E&%
1000nm) JunyeNano Material #t. FI9#iE |(30nm, ~500 x g/m’)

23.5nm) . S/ OVERATum) . A
# > (0. 072nm)

HHIBAE |PBS, HEEK. 30 DEFTRNE 1%w/VHPNG 3%, 10 2 EBFRL (£EBIEK. BT ROLE
B 29HRLTY IR

£ < ZErist# [BET, XRD, DLS TEM, AFM SEM, TEM

;A%

HEREMY S k(Crl1:CD(SD) IGS BR, . 8 [¥>X(ICR, HEmE. 8 5EER. 20~ |5 bk (Fischer344, &, 200-

(in vivo) JEES. 240~255g) 22g. 5L¥ D) 250g. 3 &~ A#H)

BEER E Z Dt S

EEBAE 1. bmg/kg (PBS &K #5BEMN= [0ECD TR FHA K54 2425, &+ [RBEIZ 5-7 ug %6 BER/A. 5
H. BE®R24EM., 1 BM. 1 4 [/ (108~1080mg/kg #%5). =40 |A/ETI2 AEZTCKBELI2 HE
A. 37 AICBAL #BZ&E, MEEEE | (500~5000mg/ke &5). 14> |[C£5HETON AE, 11TRBIC
0.005~520mg/cmlBREE. 1. 4. 24, |(24~23Tmg/ke) S—UBIUTATA VT v A
48 BFMEIZICMTT 7wt . LDH = EE

ER INF-a XIFEAEFHELTLVEL [BOKSICKALD50 (X +/8: [BZE12 Bk, REOM EAM1EM
M. IL-6 AZn0(F /) TEEL 413mg/kg. #RA A > : 110mg/kg. LTL =, M EHEELTL
f=. in vivokin vitro M#ERIE |/ O 8 : 5000mg/kebl b, + |[f=. BEA, BIEERE. MHTH
HELaA o7, /. 2R ELICBEREZN |InAEMIML T =, 11TEE®DBALT

EleZE R LTz, BEEIEF 7 THEL (X RETH SNEMN o TF2hY,
RREEMIZ LR L1z, miEBUN, TNFz-mRNA & EBEAERE STz,
Cr. TBR, ALP (&= A= (736mg/kg)
T/ HBETEENRO LN
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Gopee Neera V; Roberts Dean W;
Webb Peggy; Cozart Christy R;
Siitonen Paul H; Warbritton
Alan R; Yu William W; Colvin
Vicki L; Walker Nigel J; Howard
Paul C

Zhang Yongbin; Chen Wei; Zhang
Jun; Liu Jing; Chen Guangping;
Pope Carey

Chen Ying; Chen Jie; Dong Jing;
Jin Yihe

24 b IMigration of intradermally In vitro and in vivo toxicity Comparing study of the effect
injected quantum dots to of CdTe nanoparticles. of nanosized silicon dioxide
sentinel organs in mice. and microsized silicon dioxide

on fibrogenesis in rats.

EEER Toxicological sciences : an Journal of nanoscience and Toxicology and industrial
official journal of the Society |nanotechnology, (2007 Feb) Vol. |health, (2004 Jun) Vol. 20, No.
of Toxicology, (2007 Jul) Vol. |7, No. 2, pp. 497-503 1-5, pp. 21-27
98, No. 1, pp. 249-257

RETTI EFTFvF (CdSe) EFFvYF (Cdle) S702

M KiaEF K k(3 7CdSe. CdTe +7
F vy E4CdS, Si02 (ZhoushanMingr iNanomaterial
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24 b Pulmonary bioassay studies with |Pulmonary toxicity of single- Pulmonary instillation studies
nanoscale and fine-quartz wal | carbon nanotubes in mice 7 |with nanoscale Ti02 rods and
particles in rats: toxicity is [and 90 days after intratracheal |dots in rats: toxicity is not
not dependent upon particle instillation. dependent upon particle size
size but on surface and surface area.
characteristics.
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silica, Min-U-Sil 5, 300nm~2 u JLFIJLEITI02 (~300nm, R-

Im) . Nanoscale quartzparticles | 100DuPont #t). Ti027 42 —+F
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24 b Visualizing the uptake of C60 to the cytoplasm and|{The Differntial Cytotoxicity of Water-soluble
nucleus of human monocyte-derived macrophage cells|Fullerenes.
using energy-filterd transmission electron
Imicroscopy and electron tomography.
EEER Environmental Science and Technology, (2007) 41, Nano Letters, (2004), (10), 1881-1887.
3012-3017.
HEME 75—L> (C60) 4D T 5 — L 2 (CE0LLAM EIKATE)
Ceo. Cs. Na™3[C4907- (OH) 15151 @™~ YR I=Ccomp & I
A\ . C60(0H) 24
e = Aldrich%t + Cgo. Cgo (OH) o4 : MERD SEEA  (HHE . C60-99. 95%.
- FFH 4 Z60-270nm €60 (OH) 24-99. 8%)
- SEEW - 420-1300nm - G3, Coomp : Rice XFM 5 AF
SEEARAE [THFIZH 8 (1g/L) C60IEKTHE (BER. XF4—7—. 518) =&KX
100mg/L
I ERIEE [TRLFE—T 4 ILE2—TEM C60MKix®K (BER) ITEBT, YA FRITHFEL. F
BRAE B R (EH60nm (10D TS5 — L v DEEE)
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BEER
ERAE CIRLF—TALE—TEMIZESHMERADF / HF| - &7 F—L > #%0.24-2400ppb
DERAE = 37°C. 5%C02. 48hr
- fHRA D £ FEHFE (FCytotoxicity KitZEFALY. calcein
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—C60 (OH) 24 : 5, 000, 000ppb LA L
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M. DNA®F-AIECE., 2 oY RYTORBEIERHERS
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Takagi, A., A. Hirose, T. Nishimura, N.
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24 b Carbon Nanotubes introduced into the abdominal Induction of mesothelioma in p53+/- by
cavity of mice show asbestos—|ike pathogenicity in|intraperitoneal application of multi-wall carbon
a pilot study. nanotube.
EEER [Nature nanotechnology (on-1ine 2008/5/20) J. Toxicological Sciences, (2008)vol.33(1), 105-
116.
NEME  |VEEAOWICNT, 7 £V A FOmGiEE R, 1% v7 [N, J5—L>. (JAYF54F)
FYIRLTF. BEVESEHRAT
e INT tangl : E®14.84nm, EX1-5um, NT tang2 : & [WCNT, 2O KSA b, 725—L ¢ d
10. 4nm, £ &5-20um, NT longl : [E%84. 89nm, K| - BEE : 3mg/L
#J13 um, NT long2 : E#165.02nm, K & K56 um = 0.5% A FILEILO—RFM=>FE=>Tween80 (FREFE
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(5% Triton X-100THE . 0NHERK. =5
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£ < Eazt# [SEM, TEM
;A%
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(in vivo)
BER & R P93 5 ERENES
EEBAE £50 1 g /EKIZEEREREST - 1x109fE. It (3mg/PE) (A®/ELTIML) <X
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S, RFBHBICE>TERINBELTRDH LN
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Suzuki, H., T. Toyooka, Y. Ibuki

24 LI Phytotoxicity of nanoparticles; Inhibition of seed|Simple and easy method to evaluate uptake
germination and root growth. potential of nanoparticles in mammalian cells
using a flow cytometric light scatter analysis.
EEER Environmental Pollution, (2007) 150, 243-250. Environmental Science and Technology, (2007),
41, 3018-3024
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m) . 1 oFa~"—42TEE (ER. bAM) . (B | KOFHIET—BROLFEMEBICIEH L IRTEHREHEE
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COORE C ERBOBERE In SEU In0 B
BEH0ETANBATHRLER. ROBEICKT
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24 LI Evidence that Ultrafine Titanium Dioxide induces |Uptake, translocation, and accumulation of
Imicronuclei and apoptosis in Syrian Hamster Embryojmanufactures iron oxide nanoparticles by pumpkin
Fibroblasts. plants.
EEER Environmental Health Perspectives, (2002) J. Environmental Monitoring, (2008) 10, 713-
110(8), 797-800.
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£ 12,24, 48, 66, 72851l SEBED. HFORYAHERAIZVSM(Vibration
sample magnetometer) T&ti8l
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Tlk, #HEMLETR =2 A0O#EE, 7R =R (2] - Z2TIEH EA 523-2TenDELD H D TIERER SN
HODNAN U 1 -y, BB EEEOR/IDIERESL Dol
T= FETIEENS22-23cmD B D E, 2TemEl EDH DT
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G. Kreyling

24 b Assessing toxicity of fine and nanoparticles: Efficient Elimination of inhaled Nanoparticles
Comparing in vitro measurements to in vivo from the Alveolar region: Evidence for
pulmonary toxicity profiles. interstitial uptake and subsequent reentrainment

onto airway Epithelium.

EEER Toxicological Sciences, (2007) 97(1), 163-180. |Environmental Health Perspectives, (2007)

115(5), 728-733.
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24 b In vitro cytotoxicity of Silica Nanoparticles at
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EEER Environmental Science and Technology, (2007)
41, 2064-2068.
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