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Fe,05 4K URL 28 ABE4DL IV W (404508 1 ) 2 5% i 1 i 5
B M A S | E I Y KU, DA B HL 7 B 5k 0 5 4 ok
R Tl R ] g 56 &= 1404 e an, Rtk 22 A
280 nm, FIEAHR], PiFP RS H Fe,05 49K Bk BEAS
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Fth: WL PR 2% A (BUN)ZK -1 Jii A1EF I 2H 24 B
SRR A (3) O WLSZ AR I T FLER K U (LDH) Al
o- 2 T R i A B (HBDH) Ay & & A8 fk . SR i, £l
Jg . SEOAL . BB R A 4R AR B SLH Y B 2R AR
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E[23~27J~

I AR HRGE, TiO, PRI A B Bl R~
14/ T U 0. Churg % N8 T 120 A1 21
nm TiO, Wk A RKBAENEN. BEE 7T K5, M
b RSH B UKL AR BE 8 I b 2 3T R 3 F 2 IR AL, Xt
F 120 nm ok, FRAERTFRIHRA R 2:1, XF
F 21 nm PRI 20 101, WA URL A B8 AR 1 R
SHRNESL AN, R I EEERF ST R, R R A
24 250 11 20 nm TiO, ikz, BN A 20 nm kLAY 5
HVREE H 250 nm ORI AR 10 52 2, 755 AT H Y
iR A e A 1.

ERRSFAEE, A B 7N R SF 98 K 0k ] L
AN G R R RE R FEEEPOY FE TIO, 48K ki A
T FE S P S T, Oberdorster 26 NP2 40404 T
YRR TR L TEBR L W SRR M R
BRI B 1217 KR 52 88 F 20 Fi1 250 nm
TiO, kL 3 A H LAE, (1) P RST J0A 78 Jili 38 4 £
HMue W BA BEEZES, DRSOk R 3 B %R 0
T RRSF R 0kE . /N RS 50k S % 21) 40 it [a] Bt 437
I A U L ) R R TR RGHRL, (2) K
B TiO, 9K FIURL PT 5 L %00, E2 5 11 09 40 34 5 |
it ) 55 2T 24 A kR P B | R b i s 20 B 43475
DXL L, [ — o gk ok, RE 4 B
HARNEAR B T12217 8.

IR, AL A 98 K ok: 1) 25 B~ 47 A 31 5 E fk
BRAK TR A, BE 2= B S ag e, AT T
20 1 120 nm A ZnO ZEARFEFIH(L, 2, 3, 4, 5 gikg) F
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B 2tk IR A AR IR B AT Y Bk Ak i A2k
FrifE(GHS), &It 20 nm /& 120 nm [ ZnO K44
B, YWE LA rEdrE g, R, BT E TR
WA A B, BACBEGOR ORI TE AR . B . B R
A RE, OV & B A RIS, LRSS
WEoR, K PFIE A 20 nm-ZnO FIE F 9 120 nm
ZnO i T MR B R THE . ALanit, o B4
FH, 120 nm ZnO 2 & FEUNMNE . . O HURTIEE
21 255 AR 05 5 B0 XE 1) ) RO 6 &R, R, ik
NAFF S, 20 nm () ZnO 88/, HF. . JE
JUR AL JIL A 6347 259 222 B« B %) 79 - N G 2R (T 3):
Pl N 7 . A N A = =25, o | i R e N i R S
KIURE, 24 RS AR /NI, H BT 58 4l B 1) 5 2R
AT, MR R, 45T EAR 2 R TAE
7 RETR A P

1.4 MR RS REVER AR R 800

AL b, PRI R GE T AR B T Sk BEURR Y 4 oK
Ry, EEFEF¥F Oberdorster 25 AP A ]
RSFHY PTFE POk s b AT T RGEMF5E. M1 & 8
KB A M E <60 pg/m® B4 26 nm Y PTEE ki, {#n]
SIEAETS. XU R K, R 60 png/m’ YA
W FE R — AR R A, A AR A BOR
PERf 48, KB 2% 10~30 min J55ET-. PTFE 4% ki
JF(~16 nm)f/)y, HAEEMERG™ &, SRR A T
WIFARE L 50 pg/m’ X 15 min B, & B H 3 E
Jiny™ A R K L R SRS, B RGR RS TR
(K 4BV S 14 38 DU R 20 W 25 77 A LA B s,
BH BEEIE M >100 nm RSFRgfE0er, tURS, A2 5]0
TR AW R R RN URLEE PR A e 55 PT g IE
WILRFORL (~16 nm) Y AT RAEFE WL T 8 AR /Ny K
WORL(>100 nm). X 52 AR FURL 2 T %) Ak 2 5 P 0 55
K.

ARG 2R 5T T, R RS AP 2 T
FERER—AHZE. SR, TR R SR E, XA
BESTFEREIE. MR TR, PRRSF 51k
B 75 B AR RO, LA G, e SRS AL T, ok RTiY
AR AL 2 0] 58 4 i i LR BRAR AT R RRSEGOK B R
1E—E MR EA B #EME, W7E S S RO A2
e ny. N, 7ESChRn HAEE Z 01, A1
TR B ST AR G R RN R VA, T BT
YK ST -RON O FR, KR AT DR 4R 45 8 40 K ) o 1)



(b)

(a) ZnO HK PRI 2B 555 14 K, /NRUFAEAGEEAEfL. CT: X} HE4H; N1: 20 nm ZnO B #E41, FlHE 1.0 g/kg(Fi k8 /N3 1 (7K b

HZEPE); SMI1: 120-nm ZnO Z&FE 4, FldE 1.0 g/kg(F7 k463 1T KSR K b F1 2B #); SMS: 120-nm ZnO ZRFE4, FliE S g/kg(#i k16~ I

SIC 5 A4 L R K X B K e RS ). (b) ZnO SR IBURL R BR 5 A 14 K, /N BUMUIE AR5 B AR 4k, CT: X IR4H; N1: 20 nm ZnO R EF 4, 7l

1.0 g/kg; SM1: 120-nm ZnO R #24H, HIHE 1.0 g/kg; SM5: 120-nm ZnO B FE4, H & 5 g/kg. (¢) ZnO 9K Bk RELT4 14 K, /MBI

AR EEAL. CT: XfIRZH: N1: 20 nm ZnO #FE4H, FiE 1.0 g/kg(F L3878 ZnO YUK UKL 5 BN Az 1t 0 14 48 4 2 JES ARk 28 240 2 )
SM5: 120-nm ZnO BFHH, HHE 5 g/kg™)

m PMN 4068 Tk

801 O=smE e
60 - E
g B
§ 40 [}
o a0
2 HS
20 il
i

— —_—= 1

Z=EXTR $TLEERL PTFE RER PTFE

B4 MRRFEZFERR TN
F-344 KB A R B2 (50 ~ 70 mg/m)AG#TA4E (15 nm) Al AR
FEZ5(110 nm) [ 5 PUFR 206 OB 15 min, 4 h J5 KRR IE Ve S
B(n=5, V¥%+ SD), * P<0.05"

L N, A8 SE BRI HR R R BIR B2 b O B LAY
DIREREYE, AT AR AR b

DL LAY 0 N 38 A0 K A RE, e 48 oK A1 RL A 51 O 45
TP TA) . e 40 K 4 ) R 32 L BB B 40 K A
(SWCNTs)(El 5(a)) . 2 BERR 40 K 45 (MWCNTs)( &
5(b)) & i Ceo( 5(c)) M4 8 & ks (B 5(d)). Br
&)@ WA, A = 2R R R e R 4R S5 4
AR AR ) [ 2 S IR, SWONTSs 2 -3 B 42 1.4 nm,
K EE M 10 nm BROKIE L, H A7 28 2 48 B AR 1Y —
Hr 2R Y. MWCNTS J2: AN [F] BLAR 1) SWNTSs FRIE [
L [a] — v O T ZH BT, R AR Y A SR 2 R] S I A R B
BOIRGERBN, e ATT B FAE i B N R A
LW RIT RS L. LABRGKR A N, BRI
AN Z—, MR 100 5, FHE
SR 10000 1. % E677 5 P PAL A MR, ol
) Ve 52 U R
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B 5 SBEBRARAE
(a) HEERRAIKRA; (b) ZEERRAIKA; (& B Coo; () 2R
B T AE)

R A8 37 7 ) 00 O R SR At i B R R
PP IR R AR, XA R R BB R
HEPE T, XYk ELRRE 2 R, SME
PEAL W 5 0 B 5 AR B 25 i T A OG, B
JO 235 K AN AT kB b ) AR A LR B 6 L R
S5O S G )R ) LA K sl F7 25 P B 4. Aok b Rk
T, SE R TORT RE SR D s AN K T R A L B R R
FRACHE (0 28 0 20 KR ) 198 27 B 0 2 Bk D
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Size and structure effects in the nanotoxic response of nanomaterials
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The biological effects and safety of nanomaterials are of particular significance in nanoscience, and are a key issue in the application of
nanotechnology. Nanotechnology therefore needs breakthroughs in these two areas. First, precisely controllable and repeatable
manufacturing processes must be developed on an industrial scale. Second, nanosafety knowledge and methodology must be
developed, and safety assessment of nanoproducts must be given a regulatory framework. To prioritize the development of new
technologies and to provide new products for the global market, the development of “safe products” must be considered of equal
importance to the development of “leading technology”. This has become a national strategy in many countries, and it is why
nanotoxicology has quickly become a scientific discipline in the past five years. It is now known that the toxicological effects of
nanomaterials are related to many of their properties. In this article, we focus primarily on two of the most important ones: nanosize
and nanostructure. The dose-effects on nanotoxic responses are also briefly discussed. Particular focus is given to the differences in
dose-effect relationships in traditional toxicology and nanotoxicology. Finally, we discuss the need for future research. Specifically, we
identify the most important research topics, which urgently need to be understood, because of the rapid development of
nanotechnology and its applications.
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