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RRIZFONDD2HSHH. SROBUGFRAIBLAR VERAROREFCH=>TIE, ChoI1ER
TINERBET L ENFYHTH S,

BIMIBVWTREROBEHNRFERIREARBES A TN S,

S%. BIZBVLWTERIRH® O AT LOEBEA G SAHEICIE, F/ MHOYEBERREPE
M EICET SFERER T SR OWEKEIL. BBHNTHERIRENEEN D,

T, BCEFHED-ODNERENE LTEETHIEEELPIKE. BEEL L o 1FRIC
DWTIE, BEEFNRHEL. RETDHLENVETH D,

(2) E FRUBIEYM~DZEDHERE GLEBAE)

T/ ML E FOBRBERUVSENARIFTTZEICET SBERIEIBRLIZToNDOHHA F1.
REMEERT D -OICBLETITERNE oNRRIETEL,

SRIT. TNOOXEICHT HHBROBBHILGHENDETHL L EBIZ, T oDIERICHE
T RHFMORMERET DHHIE - VATLOBENBETH D, FIC. 7/ MHNREPTES
SNTH, AERRICRYRAEND L. BUDE L TERICEEZRIET LV S AR LIE# SN
TEY. ChIBOEERATOEBHITOVTORAENDETH D, =, EARRTORENL. 8
MHEFEIZTOVNT, 7/ MHOMEBLEREEZR L ODOHELIRYBHRINEZT S ENE
FNnbd,

Tz, CWODHMRZEBIRICH. 7/ MHOYBLLERE. BMET HERPAREN S
BEROIT+2G=0. ARLGHRAE GEHOARAEEST) LIV PRS2 AL T
2L, BRERTIEFIC OV TIIIRT OECD FOERHE TREHhTH Y . EIEZ DFEHICEEBMICS
BY5ELEBICRFHEREZANT ILENHY . EXEFLEONAT HIEREREIT SLE.
EDZFB~DH AR OND,

(3) REHE

T/ MHDOBETIE, —MERBERICES / MU L RRBEOKRE SOMFNFHET 510
(F2EF1HZSR) KESETTREAENTEY . BT MEICL ST/ MHOBENDLE
275 %. T, —RIRBEHTOMELFEYEDAERXBRZ TRHEVWI NG TN S, IR
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Tl F/ HHZRS BESOERREC OV TIIERDAERMNERATEHE SN TS,
ERIZFEED L S BRERAKRSATE Y., TOAERHFIEIHT LELEEETEAEL,

T/ MO ITEHBOFRIMAEE LT, RO T/ #HRIZOWTIEERE EUDFEATEE
EFZADNDH, HFRT/ MBI OVTIE, FITKEMPD T/ HRIZONT ORI MEL
RRFATHD.

= BADHIZOVTIE, EBRDT/ HHREIEETRALT LH+2THENE WS ERERR
ZA5HDD. PN2.5 DRMFTHEASA TV S DMAEDERNARTHLHA. RRROT/#
HTAERBEISERLEVLD (B—RoF/Fa—TJ%) IOLVTEHIHLVR#ETHY . BL
SRAEET D,

S, BEEFEFENHRNL TH/ HHOFHRIEMORET P—MIREH TORIEDAEEN
[ZONTHRFAEEDDIVENH D

(4) RIEHTOEE), EELE

T/ MHOREDTOEFICONTIE, #HABREH S L0D, REOAERBRE G, [E<
BERROEEDOICITIREFOEYICHT HFERIIVDEATHY . FHREAMOMETIRIUS
FTRRAEFZHET 5 LTHLT/ MHORENTOREHICET SFRONENDLETH D,

EEEXREFMPAL T, AEFZORF LEHHOE T, —RREFTOT/ HHOFERRE
BT SEHROIE. BRETOLELNHD.

(5) EEE
BURDBEA AN, BKNE, REYRETHO LN TOSEMO S / HHOBREMREEICD
WTIETBALZRASLY,
FICUTOLSBRISONT, BIFRMOAMEOEIERUVHFEMBOERNET DVENDH D,
O HIKIEBHRERIZH T DT/ MHDIREDER
O NJTTA4NE—FEDKREDELAKEIZK DT/ MHORERE
O BEHUSFOF / MHOES IS, BEROFT/ MHICOVT, KEGHFELT
[(FVCAPBRZRPIZHEET HEHEMES)
O EINSERDZHAKADEITEE (LE~AORESE)
O WRLEZERT SEOEBP DT/ HHOREIKT B UREREA L H i
O T/ #MHESLEMORTL—H 5 DREPADBHEEDHED K UK FFIEET
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[/ MHIREZEERRERF R ORFAZERUFEKER

[/ MHREZEERRAERNR] RHEER
(WS, AR - REBITTRL 20 £ 4 AR R)

NE B F/F5/05—ETRREERES HL4SE - EELE8SEE
FHE ZEFH +/ 75/ 05—ESRRAEEREE HEIH - EELEESER)
B EUEZREREEMETR ReBEURBHEL 42— ZHUDE
am ap RITBEAEIBRSHRT ERLMR  BROFRLLS—

RE s EENSBRIHEAEEER

ML 5E REXRY REFHEEIH &R
MK FESA REIFKE #HMEUER V'Uai—Ta HRME BEsuR
WMIITBUEAEERMNTR SR FHANEERRAM  YitRats

e SRSHPEE =8
[ 73 N
EEB & (#) BXRIEEITERGS

REACHZ RV 7+ —REHRE F LFVEEENE
=R BX MEZAMUEMERARHE EHES

WITBEEAFBZEHEREHARN RENNEEHRITIL—T
LtEHRE

WMIITBEABRMRERRR REJVRAIHREV 52—
RIGIBETAIRE FEMERE

BAX &Fsh BABILF2 IR T/ BIEFE2UINEESR BIRER

i 5

(BE) EFERFXRER MIKIRRHRR B

MIITBUEABRMIRERRR BREVRAIHREV S —
R/ AREZERRER

BRE #E EXERKE BEFRLEBRMIPUIER EHR

B ERER

[/ MHIRREEERATRAR ] ORENKR

- % 1 ERER cFRL204 6 16H
- F2ERER cFH204F 87 6H
- % 3ERER cER205128 24 H
- F 4 EIREAR 214 1RA21R
- E 5 EREE cFEH214F 3R 3H
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(BF1) 7/ HHOES - RgF

1 F/HHOEER

2008 £ 9 AICHITENI- I SOBEMICEINIE, F/7PELIE. 32DOKT (it #. B58) O
WFhhhF/ X47—)L (Inm~100nm) ‘OYEERTHLDEINTINS (BE28H),
AAARSAUTIE, F/7HEDS>H. TEHFERZEMICERMICRESN-2D (OEC
DIZEEE INF-WPMN MWorking party on manufactured nanomaterials) AEZT 5 MF0k%4:
HHEEHDVIEHREBEZHE DL S ICERMICER SN/ ME] LIEERBE) RUZ 05
EME T/ M8 EERL. KUKEBARBRRTELLHLOPETEHSARPEZFIZEEFNDIA
MEBIC L > THEERMICEL DT/ AT —ILORFEFEEHEVEDET S,

2 T/ HMHOBERVAR. FRKR
T/ MHEOERKREEDERERA (1TH) IZEHLT-,
REHHLPEIZEVT. 1 PO/ EUENMERIN TS T/ HRIETTROLDTH S,
-1000 ko ERE  A—RUTSvo. DA BIEFEAU. ZuTL
- 100~1000 b2/ : EBRMMAIF. BRIE7ILS =D L, BR{LESR. E2EYAFA b,
T ) ILRLF
- 10~100 ko FE  : h—FKRoF/ T7AnN—, EBRIW—KRF/ Fa—7,
TUR)T—, R+HERETF. RUXFL,
-1~10 b/ Bt UDL, 75—LY
- ERERITGEONT PO FUEDFERADORREEOHEME’  BiEA v b L

3 OECDIZEIT3ELEMEYE
OECDOWPMNMEBEMICIHRETZEDIHRE LTEEL-F/ MEITRED 14 HET

Hd% Nnild2007 FERRTOEBMLEENFARRZHEL GEESNTWL S,
INsDF/FMHIZOVTIE, EAVEICEWTH, BE. HHVIIIERIBE FIASN S ATEE

MAHLIMEL LTESRT I LENELETH D,

Ym X 10MDOKRESDEMATHY . 1nm=0.001 um THD. EH. BOEDER(E+ umFEE,
HRAOKESEHUNEE, VA LAOKESFH-~BE M THS,
°® UNEP GEO Year Book 2007 IZk#ulE. EEIEA v ~Y 2 .Ld 2006-2007 D LR TOFERAEE
2500 k> %, 2011-2014 EDFERAEF 7500 b2 FEFEEIN TS,
6 L1ST OF MANUFACTURED NANOMATERIALS AND L1ST OF ENDPOINTS FOR PHASE ONE OF THE OECD TESTING
PROGRAMME.  ENV/JM/MONO (2008) 13/REV 07-Jul-2008
http://www. olis. oecd. org/olis/2008doc. nsf/LinkTo/NT000034C6/$FILE/JT03248749. PDF
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1)
2)
3)
4)
5)
6)
7)

722—L > (C60)

BEH—RF/ Fa—T (SWCNTs)
ZREHh—HR>F/Fa—T (MCNTs)
R/ HF

&%/ HF

H—ARo TSy

“BiEFE Y
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8)

9)

10)
11)
12)
13)
14)

BBIE7ILS =L
bt ) L

[

3 | o 2
RYRFLY
BHREDF (dendrimers)

F/oL4



KA T/ MHEORE. FRKE. AgF

” . ERNERAE e ot e
F/ MEDIELE (2006 ) THAE P 3=2pd
_ . RFIEM, KBS, /N1
— N F ~ & " | = 0,
725—LY ¥2 LY AR =Y : 100% FER. (L
BEA—RoF/Fa—7 w _ BEBE RSV ORAR
(SWONTS) £ 100kg HZEEAFEH : 100% B kAR %
ZBHh—HRoF /) Fa—7T 460 k> FERMA  90%, BER—ANBET/N\M
(MWCNTs) " FDHh : 10% A, BHENL ER %
E”ﬂnn :\'—19’-/@
48 4 dm Hl . —
S5 + MR T #50 b U Bn st
&% 200~300 b | RE-BREFHR -
e = . A4 95%, PREIE - b - AT
h—RITS5vy 83 A 4 % 84
ZEBEFE Y o gt 00 =
OLFLEDQEEASZ L ‘ {EdESL - 60%, eI R, b TA
[ o [ — 31,250 by kF—: 33%. ATLA . =REBFIET «
A, Sefmi R X T S BB R - 5 A
S —RBOFEANELY) o0
BIETILS =9 L 7700 k> RE - ERETFEM —
Bkt 1) LA 2~3 k> H B (AR ED T EEH —
y . 1EdESL - 80%. BREEERN A @1 >
Bele #1480 bv ZOHt - 20% Sy LR ZDRE)
Y3-y3" k : 57%.
BT A4F (P UNH) #713,500 by FRP: 1%, %4 : 10%, | BEEAROBHAIL
ZD1th - 22%
. . . F4A7 LD RETRHLE ~
RYRFLY #10 b Iy
BH EHS EE
F/HL4 #1250 b B SRNY. fihhs —
%
RN @50 ke HFRE - 95%. MARDILK, B,
(FYRY2) " Z D - 5% Eith
EERRIF $7800 k> A0y bE —
79 ) ILIRLF #9225 b E¥ESH. 400y 19b —
. o N JFILMAVE : 50%, | AR—Y BAKBRAIL
AT/ I7ANT | 00~T0R | 2 oty - 50 — K. #uE
; . BN\ T—V, | ox  memmmn
B $90.09 > b e s RE - EREFHSM
=FFyhk # ke MR ARE EERLR. EREFER
—vTL 1,200 b> | RE-EREFEM —
3|2 R Ly N — HIE —
SEEH

- 20 E MIHT H2FEULSALNTHRIMEEYE ISR T 5FHBE L EOFRHRIREKIC

ST ES

3:F/IXTUTIDR%E -

CE2EF/ RTUTILOREXNKICHT SREER (B 2EERRE
G ERRERRME

- hERREEERER (http://www. chubu. meti. go. jp/technology/hp/pdf/283. pdf)

M— ] (XS EHRA LS

EETRT
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(BE2) ¥/ MEICEY HAE

T/ EIZET 5AEE 1 SOEH (1S0/TS27687) 'TIETRD L SITEESINTLD (RER) .
Fz. WKODWDREDEEMBERITROL S ISTESN TS,

O +/ R4 —)L (nanoscale)
O F/%&E (nano-object)

O F/%HiF (nhanoparticle)
O +/ 774/5— (nanofibre)

+/ FL—F (nanoplate)

@)

+/ 8y k (nanorod)
+/ Fa1—7 (nanotube)
+/ 74— (nanowire)
7Y 45—k (aggregate)

O O OO

O 748*L—Ft (agglomerate) :

CBEFInmMS 100nm ETHKE S DEH
1, 2HBBANESERTDYAAXDF/ AT—ILTHIY

=1

: 3DDRTDHA ANF /) R5—ILTHHDT/ W&
2DDRFTEDY A ARHEYEDLT . MDOF/ A5—)L

THY. ZD120RTDY A AN ENLLYFELLK
=W/ YE

-1 DORTDYA ANF/ A5—ILTHY . thd2 >0

REEDY A ANENIYELLKEVNT/ YE

cRZETRWNF/ T7 A8 —

: RZEDF ) T 7 A 18—

 BEUNEFEEHDT/ 77413 —

RS LIRIEBRLUAFNSHDEDT, TOX

EEMEX DERAYOREFEOET LY IO GYNEE
MF (REFEOGRE. EHOYENRASVEDEL
71)
HFRUVTITIVTF—EHENIEENBCESLI-ED
T. TOXREENMEZ OBEAYOREEDEE & ZIER
CED (Z7UTILT—ILRAAOEN EBHRO B
BMRAENVEEDTELA)

(FHYH— R PFTHOAL— k&2 RETF & HFEN D)

/Y&
(3D2DORTOVT AT/ X5 —)L (1Inm~100nm) DE)
+/ HF +7 77 A18— +/FL—+
T/ 04— F/Fa—7 F/8v K

B o/ WEICEEL-FEORB#EE (1S0/TS 27687 & 1ER)

T IS0/TS 27687 Nanotechnologies —

Terminology and definitions for nano—objects —

Nanoparticle, nanofibre and nanoplate (2008-08-11)
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(BF3) 7/ ML E bORE. BEM~EZEE L= oI AIEEM

T/ MBIZONTIE. £ MOBEYICHT SEEICONT—EDERMD T TREME S BRI
ROIBEHBESNATNDLOD, HEUTHHEANRESD D VTR SN HSETEELTLVAEL,
ZDf. F/ HHOFEMEIC OV T, 0ECD FISL Y ZOFHEFEN RIS TS ETHT
Hbdo

ARTE. BEETHHEEXMICOVTHEL. TOMEEF LD, 2L, FRILERI DA
BERURXITOVWTHRBICRFHLEL—ZT 23D TIEEL . U.S. EPA HORENL E21—
LIBRICSESVWTHREZRELIZIOTHD,

1 EFORBE~ADEEZE

T/ HMEOE FADOFEICEALTIE, £ MAREZRALV: in vitro HEREHELEE (F->E58)
AWz in vivo REBOBRALGHENMRESA TS, INLDBEROBMEICONTITRBDEF
HMESERUVSEEH IRz, 48, 7/ MBI ELEEEREERESATULEGL, R
FEEEDVEDHTVDDIE., EBRID—RUF/ Fa1—JZBEFEERIIR (FARR MIERME
NEKHFREORENBENTDR) OBEZERISEALEZEABROEFTHY .. —EHiMICHh-5E
BVIZKY., 78V RS54 + (BRI TOREFXRZ LELGPREORENHESIN TS, EF
NERBA—RF/ Fa—TFRALIEBEIC, ERICHREFSISEIT I RYIZTDONTIE,
COHMENSIFBALNTIFLGL ., BELIRAVBETH LN, CORBERZSHT. RIT+HH
BIEKBEZTDEDAEANDREINH > FHZBRIZIE. T/ HHENMISHIDEEZ RIZTAIEEEZ
BoTWA I EIFBETELRL,

BRIE. HBRAECFHESZICOVWTIIERMICRE SN TOWSIRRTH L. XA S
ATk, BEHEICEALTOFMBEICOVLWT AU LOBRIRNEZELL, 208, FHlSE
RUBSEEH 1 TRELEZEBERICOVTYH. ThThORREREZIMET 2158 1ZETBEHN D
EThb,

2 EEMI~DEE

T/ HHEHOEM~DOFEICEAL TIX., EIZ. KEEMERWHROEFLH D, EHEYI~
BEZ5FE(COWTIE, £ FEZEOHELULEIZ, BonBERNDEVDOLARKRTH D, T/ #
HEBBREMIZILCETDHEICONTEH, ZOHA XEESHRETRNEN., ThELESHIET
RNEM BELLGLHBRAENEFE > TLVELY,

Lo T, FHSHBRUSEEN1 TR, ABE~NEEL5ALTRENEIET AHEREENBIEX
NTWEH, EEMEDOMHER. thORBREDEBELIR#ETHY . £ MEEANDEELRFRIZ. —F
DFHEiEEZ 5 EIXTERLY,

3 F/MHORBETLEANZRL
T/ ML E FORESD D VIEEENAZEERITT AN Z TR T HHBRERISRES L
TWd, —MRICIEEVENENLICREEZRITTES. LEVEZDOLONRENITHEOASH
(BRI OMENEFITHFDEFHMER) Ditt. DFORIK - o4 TOBIEEEDOYIBR L EEA
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AMIHEEREFLBAIENMON TS, T/ MBITONTH, TAETLDILFRER (K
R FEY-REOERE) DERVICL > TREDOEALEENARESLEITTEL, M4 XDV
ST e REBENIREVWI &, RERBRROERGENOESERD. MEGEOERLERIC
2T (U.S.EPA (2007))1 & LI=8RENH D LIS, T/ #HEMNS / RT—ILTHASHKIZ
FORMEICERT 2 E80NB IS s CenfEiich TS,

UTIZ, /7 MHOMRIK - Y4 AHNEYZEICRIFTTHHICEE L -FREEH LT,

BE. CNBIZO2VTH, TR EREROBEAH D LDTEHLEL ., FL—EDFHEIZE>TW
HRRTIFGEN, F/ MRITHEBLFRE., EYTEFOETEHRTHY .. HEDTF/ #HHIZH
SNTFBERZBEANZALIMDF / MBIZEHTEDHELEFROANI LEICHLBENVETH
%o T/MHRVZOEARGBOEFE. ThoDFA, RIEVIZEVWT, ChoDFEREZEEIC
ANBHTET, ARG EKZIMS CEARAFSND,

(1) Y4 ARUVREEDRER
T/ HRIE (—R) HFOHYA XHNENHICTEEH-Y OREBENIRELL LD, —RICH
CRADEYKREGHFELY L, EEN—RATAHANEEEORENRN_ EN/HMON TS,
(U. S.EPA(2007) fth)

(2) REHMHS
F/ HHREO/EDEEOFEREROMAEEH. TERIEZEOREFELNT / HHOEYE
EIZEBRLTWD EWSHEENH S, (U.S.EPA(2007) 4th)

(3) WK%

F/MBEDOFT, BIZHh—RUF/ Fa—TJOLSICHMERDIDIE. ZORKNEMELEIC
59 LR H S & LI-HEENH 5.

BH. BBHA—RUF/ Fa1—TTlIE, YOADEERIARVTS Y FOREREAICK ST
REORBINRE SN TS, (Takagi et.al. (2008), Sakamoto et.al. (2009))

(4) E b~DIEL EREE

ErADIECERBLE LTIE. BRAIZKZIECE BREECE) PRIVBESATLS,

Ff. E DR ERBO—DELTH/ MENRELZZET HHENE BRIECE) &5
FTHRENH DD, EETHEHELHE SN TLS, (U S.EPA(2007) . Nanoderm(2007))

BHE. BR. S, BR. 2EAX b, RALEZHFOERIECE @OKCE) EZ25
nEN, BER—XTEDGWEHRL-EENH D, LML, BRTEF/ MEoEOHHEIC
B9 51E#IT% LN, (U.S.EPA(2007))

(5) ARTOHf. BH

T/ MEDPERRICER YA EN-ROERICE T 50 M OREIZEA L TX. TIKTEHE—EDFT
flilEEShTLGENA, RKRFPTREL=F/ XAT—ILORFOERFEHIEAL TUTO L S G1E
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Hw{AH D,

O F/RT—ILOHFOEEZEICET HRED— DI, RADLFEBLIENY THEL,
FYLWEETHEY DRRENNHES L THSH, (U S.EPA(2007))

O EMRUFMRERICENIE, RKRFISFBELI=F/ RAT—ILOMFNRASND &,
ffil<iEES %, (U.S.NIOSH (2006))

O BPERICEINE, +/ A7—ILORFIFMFRIZD > THRDOFEIZHITT 5. REBIC
EE LT/ R7—ILORF (FREFE 35-37nm) [ERFAEITD > F-8E TRIZA
YIRALTTREMEN, SEFEDT Y FOEBRTHRESNA TS, (U.S.NIOSH (2006))

(6) F/ HHOZEDHKEKFEF
T/ HHOFZEORBME & LTI, BIEX FLARVHBAOREE (KE) Z5IEEIT LN
JiEHN T EN TV S, (U S.EPA(2007). EC. SCENIHR (2007))

(7) 7/ HHEOEEM~DFEICET 555
EHEMA~DT / MHOFEEIZDONTIE, F/ MHEDKPTOESHKEN S, LTOLSGEE
ERRTHENND D,

O ELFOEEIZETHIHMENSHELEICONWTIEHLEEHBAETHSI—A. oA
MTIHIRENERLZ S 2 D BIZIE, KEEYORITER, SEEOKRERV—EFRD
ZEROFN) . BENOEBNEFET H5ME Ly, (U S EPA(2007))

O WL DA DEFTMEILHEENZ L, FUBROERTRET 51/ A 7—ILOKHF
(3t L CHBIICHESS TH D RTREME D $H S, (EC. SCENIHR (2007))

O AHITOVWTIE, ZOXRAICHFET SHRE MEXIBOETHRLELGLBICEOTL
BRENFET D) TSy TIN0T 80, #EREBN T/ #MHICHT S REEICE D
EHREND, —AT, RYRAAICLKEEEREITTEL BORROKREMNEICLSE
E3ILEETOIDLENHD, Fh=. T/ HHITEERICITAB LA GEHI LHh L. BE
[CEBRTH2EMTHEEZZTHNEEZONDD., BERACL Sy TIhENEE
Zon, B, BT FOEOBERBAICHEET SEMLFELZTHVEERS
n5, (Handy et.al (2008a) . Handy et. al (2008b) )

(Giis%&)
EMEERUSEDICRIZTEZEZDEAN LW DHIDRBRIERZSEL L TENT S,
BHE. TROBERIIEYSZEICEHT HERO—FITHD, CZTHRNLEEHBREREZSH-IH
FLEEIZDOWLWTD in vivo SAERIER. RUBEM~ADOFZEICET HRERICEAT 51ERIISEEH
IZ&EH LT,

1 EF~DOEE

F/ MHEOBEEE (FolfE) ZRALV= in vivo EBROEHZLLTIZRT,
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O mg/EDBEH—RUFT/ Fa—THBEFEETYR(PE3+/-) ORERERNIZEA (B
m) Lf-HERT. 25 BROBETI/ O RSM4 ~ (FHEM) TOREE (14/18) =L
E5HREOHRBEMNHESNTILNS (14/16), ERRICERL-T5—L > (C60) TIE
152 HETHEBDORERVERETIIRO Sigh o1z, (Takagi et.al. (2008)),

O ZBEA—R2F/Fa—T%Fischer 344 RS v MNOIEERICEHELFA L =5KER
T. 26 BETIZREILABRELIIBFEY. 52 BLRNICESHEEODREORBRNHE SN T
V% (Sakamoto et.al. (2009)),

O YI9RRUZY FERW=ZEBA—RUF/ Fa—TRUVERH—RVF/ Fa—
TOFBRTIE. KREREA, MEA, OWEEBRAICKDIESENREZELSEL
TEHEBOHABRERIRE SN TLVS, (Sato et.al. (2005). Miller et.al. (2005) .
Li et.al. (2007). Nemmar et.al. (2007))

O TIRADEIZZZ—L 2 (C60) Z:FEA LTHERTIE. 0. 2~3. Omg/kg DFAD LTI
BLWTHIEF< TR | BTRERVHROBEGENER SN, TOMITKETIALED
D EEIEIEA 5Tz, (Sayes et.al. (2007))

O ZEEF# > (ERE 136-150nm) [ZDWTIXO0ECD TR FHA RS A4 VFIZELFUT
DHBHERNMBESN TS, BIREREERRC (0ECD TR FAHA FS4 2 411) R
UEBHREEHER (A 473) : LWIFhbIEH, REREME (BT D/ EHRE"?) ([ 429)
BL (EC3 ANEHTELGMNo1) . RERIEM (F404) - Aixu, BRIBME (F 405)
5. AaEOEHE (F425) : £ (5000mg/kg LA L), (Warheit et.al. (2007))

O mK6lug/m DEETHRS/HFEZEZELTT Y MIIXKESEHBRTIE (28 B
MRE. 6 BfEl/B. 5 B/8) . AP O|REEFE S EEIEKEFELTHEMLLA, K
BELMAERICEREGEZEIFERSNGH o1, (i et.al. (2007))

O BiLES (BEE50-70mm) 5y FOKERNITEA L-EHERTIE (1. 5mg/ke) . TNF-a
XIFEAEFHEIELEN DA, IL-6" AEAELT-, (Sayes et.al. (2007))

O A (10nm) 20mg 25 v FMZKERFA LR TIE.. [E<EE 1,2 MATOH
f/NEET Stage I T, 7/ AT —ILOFFDIFES DO BABRETH >z L|ES
nTHY (Chen et.al. (2004)). REIHRIZ 12, 50, 300-2000nm DY) hFIFZET v kI
K[EREA LGB T, MBHERFORES LY LREDOFHERRICEESIND L
wESN TS, (Warheit et.al. (2007))

T/ MHDFEMICEET S IARC SR DENAMTMDRRZREDRIZRT A, |ARC DOFFfhil%
HFDH A XEEREL TIT 22D T,

SPRARR MIRBRZEHLNE <., FREORENERINTDIZX,

P BRRENADETILEME LTRESNIZS Y

72/ BOKBENER > -HENEARLECRBIEENZRIET 52 &£ T, HERYED DNA
DEGHEPCERETEFREETHERT S5k,

U 2BAROBEXFHICEEEZRIIHARLIHEBR T, FEBEOEEMEEZRANSZ EAZLY,
27 UL —RBICET HHERT. ) /RN D/ BROEBIEIRR EHRET 530,

B A4vA—O4F 06, BADEEFMZEHON, CCTRBEREOBRICAVLVLOATINS,
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x BHEORNAMKICET HEHR (1 ARCIZK HHERHER (%)

BFDYA XEEELIZLDTIEELY)

EL] A TED T EEE A TEDFHTE
h—mRoITSvy 2 (B) [ —
RYURFLY 3 EVEYOFA b+ —
7o) 3 Bt )L —
75—L> (C60) — —vTL () 2 (B)
LNt Ut/F1-7 - BibAy FUDL —
BEN-K vH/F1-7 - BIE7ILE =L —

R —
— " ol | R 2 = 1 (HBREVUAH)
ﬁf’f‘t*”“‘ 4 2 (8) 3 EREVUN)

X1 EMIHTEIREENROONS, 2 (B) : £ FMIHTEIENAMELEDNSD.

3: b FMIXHTEIHENAENDETEEHEL, —

2 FEM~DOEE

T/ MR OEBEY~D

REEAL

FEICEY SHREBREF ELUTISRY,

O 77—L2(C60 I2&B D anEKAEZRANHER (RMEEKEERER) TIE,
DEFICEBE THF: T F3ERFOT3Y) ZRVVGES EKPAERSBRESET
HEL T, FLEOBEOHRFOREZINELY ., TATNOEHIZLYELG S-HER
N|ESN TS (TERSHE) (Oberdorster et.al. (2006) %),

x 75—L2(C60) DORTEDIEICK D
2O VaRMEKEEHBRERD LR

(B4 - mg/L)

= BRELHAIFD R EC50 NOEC
il RES ARAE (1) (3%2) R
93 nm THF (3¢3) % | 0.46 0.18 Lovern & Klaper (2006)
5Ly 10-200 nm FAWLf=28| 0.8 Zhu et.al. (2006)
(C60) 20-100 nm KD 7.9 0.2 Lovern & Klaper (2006)
10-200 nm e b LE Zhu et. al. (2006)
10-200 nm 3B LE Oberdorster et. al. (2006)
X1 REREMD 50%NEZEEZ (TS EE (50% effect concentration),
X2 HENRRLNLUEE (No observed effect concentration),
X3 :ThZEFATSY, BRILEMEBHE LN DKERNT 510, TOFEFETIEKIC

BRELGVAREEDOSEHFE LTRASN S,

O HEHA—RUF/Fa—TIT&dMNEaRKRE BN RREO—FETRERICAWL
LML DITBERTDIICERT D) ~DEEEHAHT-HICER LT 28—35 BED
FAFAB T, &K 10mg/L DEBH—RUF/ Fa—TJRETH., RERURERIZE
BIRoNGEMN >z, (Templeton et.al. (2006))

O BEA-—RUF/Fa—TJIlLd_OYRKXBRA~NDEEFALHAR (0.1~
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0.5mg/L MIRE) T, fROKE, #EDEM, REFIHOEM, RURLELELETD
Na'K'ATPase' & 7' )L 2 F 4 L P DIEMAFERE S nf=h, Ik & R~ DEE ISR S h s
27z, (Smith et.al. (2007))

O ZEEF AR UIZDUVTIE, OECD TR b HA K54 UF(ICH L ERDORERER IR
L£3INTEY. BEOKRKMAEREED EC50 (X 44mg/L LI E, = D2 aniEikEERER
ER EC50 (& 50ppm LA E &, FE(ILLEM/NEI M1, REOERMEE L) HERT

EEFINSWEHRESNTULVS, (Warheit et. al. [2007). Lovern & Klaper (2006) .
Hund-Rinke & Simon (2006) ),

" Na', K'-ATPase (XEVIHIREICIEK FHET HERT. MEOKRBELREXZORSICEET 5(FH.
HRCHAMBOBEEEOHFFICEST 5,

P HEMNSE FETEEMICHFET SHIERNMET. BILERRUSYE EDMEN~DHEH
TS5 L. MlEEFRNOEENMSFEREZHE>TWS,

EEYEDREMFTED O DR A EZZERNICHELTLDELTERLIZL DT, BZ#
ATHARDHEBATER L & SICHBAEETE DL SITH->TLNS,
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(BFE4) +/ A= ILORFDAEFEZRVREGZEEFDOIRIK

T/ RT—ILORFOREFFEHLIZE FOREH D VIEEHEMARIZTEEZLZEZ HHE.
F/ RT—=)LORFNEDEEREFICEEL TLI0MN., RIFREFICHE SN DAEEEND
500 BIZIEF/ RT—ILORFNMERSN-ERIMER SN TOSHEPLEEDEIT) (2D
TREFTHIVRENH D, ZZTlE, 7/ AT—ILOFFOREREM. BERDF/ RA5—ILDf
FOEREDRREIZONT, BREBELT-,

1 GBIRE BT

(1) F/ R —ILOHF OB E R

F/ RT—=IVORFIE. 7/ RT—ILEVNSIREZOHFEN S, BIEICEERAL SN SHEMD
ZLNREBHICERATERL, FIFFHA XDO0E. HFOBPCEEDHEDNT-O. HHEEES
RWARENH D, HIZIE. ERREBEDPTHEATRELGEME LTSEEH 2SR EMiNH 5.
IhilE, 7/ RT—ILOHFDAEADBERINAEELHEMTH I, RICTHKRDLSI12, RiE
FOREIZZDEFFATEDIRTIEILGVWI LITEENDLETH D,

(2) —REREXKPICET DT/ R 7—ILORFORIE M
—RBBERRPICHEFTDF/ R 75— ILORFOREEMIZDOVNT, FLEKTEHEISNA-E
DIFEV, REITRT & 3I2, SMPS (EERBBENZRER) FLRAVE-—RIREXRSPTO
F/ RT=ILDRFOREEHFIEN DOOEFET HH, T/ MHETERRE LEZAESHIIER
B n7Ely, SWPS FZAVERAESBHINRESNTLIERIRETR (3E5SHR) LELGY.
BIRBRSDTIXAERRET DT/ MHUND T/ RT—ILORHFNEFET 516, B
PHMELRBIZET I LV RICEHBSAHI-DEEZLND,

T/X#—»@ﬁ?@k%éﬂ@ﬂi%ﬂfﬁb%ﬂtSWSFﬁ“ﬂ%*ﬁﬁﬂﬁihfu
M. TOMDEETIEINBREBLBAEHLEIDETHY .. RO OL=OHIZITNHREEIZK
594 B OHFDHENDEIZIE S,

>/ RT—ILDRFDRRIE. SEER 2 (Z58& L 1= ELPI XU DMA (Differential Mobility
Analyzer : SNPS D DHREBEERS) OBEA VNV R EVNSEBZRAVSZ L THEEL S, 1=
2L, TZEBA 29 2 TIEDREEN 52 TIEAEL I, TDVA [FHEEEHNDIE LN =DRE LANILHME
VMBEEICIERA R ITHARETHS EORELH D,

SRLI=HTF (T4 ILE—LEICHER) 1Z2DULTIE. ZFORICHADIICHT 52 &I12H D05,
BHET DT/ RT—ILORFICK > THBEIZEL S,

EERDT / AT —ILOHFDIHZEIEPN2. 5 ISER SN SN R L ICP-MSEEHAEHLEA
ENEATRETH D TREDPHNIFRIE PM2.5) BIEAEZEEY=27/L (FEMR) ] (&
FEH, 20007 A)),

LML, EBRUSND T/ R 75— ILOKHF BIZIERFRRDTIS—L V) TREIMBLTHHT
SHETELTE LY. MFEZBRARFICAEIELLTAET SE VWS FENRLEICL D,
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I5—LUIEARBEISERT S END, ERPDIDICOVNVTHEAEZALV: HPLC XU
GC/MS FICL B2AMEHINMESNTEY (BLRERARAEN) . FEHROAETHNARREE
EAbNd,

—A. W—HRoF/ Fa—TITOVTRKOCERBECER LBV EN D RMEBRS TIEE
. AR E I ITHREEFEMETHEREL DD EX (ZRILF—28E X RHE) 12X
BXBAMTEZRWV-FETAETELTREMENAH D,

BE. TUF4 VTOERAMEESE LTIET7 O VILLEBRBRSEE (ATOFMS) O & 5%
ZENIRAESNATLEA, KEMOEMTHLSEF, EEO—BRREXTHTOREIZANDIZIE
RENFEEINTLVD,

(3) —RIRIBEKFTDF / R7—ILOYFDRIFEDFTREM

T/ RT—ILDHRFOKEEYZERRF T ABRAREAFEAVAERFLAHE S
TWWBH, WIThERERET ST/ A T7T—ILDRFAFOHINO>TVELIRBRRTORETH Y.
—MROKIRFERTDS / MHORERFIERL=540 (B3EF55H),

—IBHARDF / FHERET H10IZE, —RBERE D TORE L AHKIZHR L&
B ET > BELBH D, KRORMITFORA HTILEBDXEHRDTF / R —LORFO
53 £ RIS LTI ATRE T 8 B

BB KRB BET (L8 —[THIR EN - R BHFIEE TR LRI ICP-IS HEALTH
HATRETHY . 75— LIS T HARBEISER S #1512 HPLC R U GO/NS B TOAMTAT
BTHD, T, KEBETOAERMIC, BFBEMEE DX ISED XRATHEEAND &
T, H—RUF ) Fa—TEEGELDOF/ R —LORTF LA AR TH S,

KPOHFOSRIFBRTIE 1 um TITOATEY CKEOD SS (BEME) OFAFER . Ch
& YA GEHRIEER SN T, =12, REREVLRHHLAZTIZO0. 1 um UTORFO 58
MAAVNLATEY . ChAKFEDT/ R7—ILOHTFOHRISERTE SN HD. TD
& O BEMICTHMSEZICTTIONH D,

==L, Chiod 5@k zlAshtE TREKPOBNIFOILZED T ZEiE L 1=F6l57%
(. 743 —DEFEFYCTHMMEREICET IRFALED. SROTAGREAPDETH S,

2 RIEHPTORIESH

(1) BEREDRDF/ R —ILOKF 0B EEH
—RBREXKFTOT/ A= )LOHFRPEDRAEEHIIN DMMREShTWNS (5E5
SB), L. BEBHAOAENRIIEBERNRDEICEFNLELEEZONE T/ AT—ILD
HFTHY., T/ HEZOELODREBHIIERTCEHEI o=,

InlE. 3. (1) ITERELIZEL ST, T/ RT—ILOMFORRFICIIBEFEOHMNERATSE

7 KRB RSB L UVRESEBMEIZ DT, (www.nihs.go.jp/center/nanotech pdf/6.pdf )
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5300 . —RREFOMDERD T/ R T7—ILOHRFEDRANHNRETHLI-HEEZOND,

(2) +/ RT7—ILOHFOERREIZE T 5 BIEEH

T/ RT—LOHRFOERRREFTOREEH LD OMRESNTINS (BE55]),

LWL, N9 T390 FREU NGV O, BRORBEAEEANTH T/ R7—ILOMF
[CEEY SHBGREEMEIHEETE AN >EHRESN TN D,

MRET DT/ RT—ILOHFNRESNTVTE. CDEI LGNV ITIIY FOFELE,
SHROBRFRENEEIN TS,

(3) KhDF/ R7—ILDRFDRITEEHI

KBTDF/ A7—ILORFDREEFCDOLTIE, FRD& 512, EARBREFIZESNTE—
DF/ RAT—ILOHFEFRIELHEDRESRHILHHLDO0. HEANFRALGHNFEZETCRE
A OVWTOBRIEEFIIHERTET AN o1z, ARIREEFKRICHDERERD T / R 7—ILORF
EDRAES DI ERND, T/ AT —ILDHF DRI & U > - BB E T O@EAMEOR
AR ETH D,

3 BIEHICEIT5EE

(1) KRB TOF/ RT—IILOFHFDEEIET 54K

REFTODF/ R—IILOFFDEEIZDNTIE, FIFENMUTVSIEERMICER SN
HMHF & DELENTNEHETESINTEY (BE6SH). 7/ XAT—ILDHRFDEZLNEEND
KEZOHE (80nm K TIE, BOMNIEEL TRKELGHFITHEDIESNTLSH, TR TIE
RERNIBERE VST / R T7—LORFOMRKIZ L DR F TOEEFDHEZIZET H1EH
(£,

(2) KATHDF/ RT—ILOFRFOEHIZET HHR

KAIZHETEF/ RT—ILORFOEHZOVTIL. KD FUBRE (FoDEFIhDE,
HBKIERKICHRAS A UEEAKREL) CERBROREEERIZEDOEZEZZITHL00. —fi&
[CIEa 04 FRIFEELUDEBZRT LHASATEY (3E635H1B). 5nm~100nm OFHETIE
FISREERANELDEEZ NS,

D&, T/ R7T—ILOMFOEYFZEZICET 2RBRL LTI, RELARBERDE
BDT=DITHBRE D BB A ZERAVNLNE S EN—BUTH LN, BEPICHRE ST
J RT—ILOHFDEREDEES., BEEROETHICHTIRFNMEICOVTIFRERETIHELS
NTHELT. Ffz. RRRIIERRE VST / R —ILORF ORI & BKPTOEED
EICRET 2ERLEO N TR,

¥ SESITRLEBETIE, +/ MHOBENEWMEEROMFREZ/NNV I ISV FREL
BELTWLS,
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4 RIEDEFRVAERMICET H2FELORUVERE

(1) BERTOF/ RT—ILOHRFDES

T/ RT—ILORFICHEELGHBED—DITEELZNE VS T EMNEIFLN LM, REDITK
HEnt=F/ R5—ILOMFOREDEEL, BEROEHCOVTIEREENMENFONTL
BODHBRRTHY . KEH DS WIKREDIZS / AT —)LOHFIRE ShZHBE. ENLS
[CEHT 2OMNDLTIE, BAREGFERNFLIA TG,

(2) 7 RT7—ILOHFDRI TR VIEERIFEERFF E DX

—BIRBERK[FH D DT RRBEKPICFELDEROY A X2HFOVENEFENTNS, B
—RoF/ Fa—TIIOVTIHBRRTOFEICDOVTORRITG LD, EEROT/ X7—IL
DHFIFEEHA, 77— LULBRARICHEICFET I LAHMoN TS QLEEDT S Y
7o) hBPHEOERES).

YA XDV TEIDREOHEEERMAT S ETTH/ RAT—IVITHET 5 EIEFAHETH DM
EEEEMOIAZRFICHMTELIRMODBAIZIELREND S, BH. —BEoHRLARL
EHFIZDONT, BICHAERET S ERFERRDT/ AT —ILOHFTHNIELEMNES T
HALDDRERTIEIEHETHSENMONT LS, RICHESA-ELTYH, BA—DIEERK
DORFIZONT, IEMICHESNT=F/ R 7— LD F & BRRRG EMDOERDOHF & D
RANZDWTEFBESTEHGEWLDEHERIEN S,

(3) BIEHMOERME, A%

ESEDESIZ, BROBMDEAEDLETT/ AT—ILORFDRORS I DNTIE,
REMGEARTHNITBIENAIRELIEENH D,

—RIBEAKRICOVTIE., EREAEICAVLONSFENGHATEZSAEREHILOD.
RRIREFRIZIFTFELRDRHFHAGFET S &, BIERRET ST/ HHO—BRREFREELANILH
FEICENWEEBESNDCLFZHET HL. FREOERMEICOVWTHI L FHREFAIPVET
Hb,

Fiz. BRTE—RBRREKPOF/ RT—ILORFOATEEHIEAE . 2B EM @HRIL K
DHBTIET 4 IILE—D%EE (BEFY. BRENFE) ICE>THBIZEZKOEHEEET HHEE
HENH D) PESTRMOBREBELARLFZFIODVTHLALFHBRANBETHY ., FRHOES
SRR EMER LZREDBETH D,

(FMZ5)
BHFEOEE - 2FEDSI B, T/ A 7—ILOHFDREFRTOEE - ICISATIREEE X
BNAHEMIILLTDEY TH 5.

1 FFOREIFOERDAIESS
- e AL FET5kEs (CPC : Condensation Particle Counter) (L. [TCPCJ )
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X7 NA—LETHFEMBAL TEHET DT, KESZRANT HITEHREE L6
AT 5 EPRE,

- EERBEERFZRIESR (SMPS : Scanning Mobility Particle Sizer)
KAMEENHEARENRLTND,
XDMAS (Differential Mobility Analyzing System) D&M ERBLISHD,

- BFHXEEA /30 % (ELPI : Electrical Low Pressure Impactor)
KOMEENEARENRLTND,

- EFIAMER (GEEZE. HiBEY) (Electron Microscopy (SEM, TEM))

2 MFORESIZLOEEDAIERR
s D4 LR —IRENEAITESS (TEOM: Tapered element oscillating microbalance)
MOMEEFHEARLAENTLVELDT, MREEZHAT LI ENRE,
- EERBBENEAES (SMPS)
MKEHEHATEHLDT, BEENIOLLVWEEERELTELL,
- BFRIEEA /N2 (ELPI)
MEHEFHATEHLDT, BEENAIOLLVWEEEREILTELL,

3 MFOREBEDAER
- EEVBBERZRESR (SMPS)
KEHZEFATEHLOT, BRSO LLHEVEREBBREI TSR,
s BFRIEEA /802 (ELPI)
KEHZFATHL0T, BERAD LV EREBBREI TSR,
- PhERfATEEEEE (Diffusion Charger)
- (EEH, FZiBE) EFIHEMEE (Electron Microscopy (SEM, TEM))

4 OO
s IT7AYVIVEEHR RS ZEE (ATOFMS) (30-300nm D kA AIBE/E ET LA $H D)
- I7OYVIILEESHE (AMS) (10nm F2ELLE D 3 ANATRE)

5 KEAMEERBRZFCELWTHWLWLONIZZ ENBHDHEHRIAE

- HAREFIEME (TEM) RUOEEREFIHEME (SEW)

- DRRASEE. RIMEDHIEST. ICP-0ES (ICP FSHm S #)
KYUHFH CTPFORIDLERRRUREREER L= L TEEIT S,

- B SLEREL L E ST (dynamic |ight scattering device)
KT TV BRI K >TELHHERDD 5 EFEEHRT 5FiE,

- BARDUFL—2 a3 Utk B N TIRILLIZA—RUF/ Fa—T D5
KMFAERATHS CHZEHAT 5 L THROME FEHEIT A%,

- WO TS IEMER. HARREME. BRETAFEMESAEE T AV -FEEHERE
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KBFEDNT/ AT —IILDHFOERAFEBOAFHRFEZIAL. TOFEEREIERE
I AFE.

6 F/RT—ILDRFD A @RI
- AVTLYTaLE— (FLEO TumLll)
- B AHIBIESH S WLDIEFREE ABIE (FLE1~100m DEDHH D)
- ESIVITAILE— Emm~um DILEDLDAH D)
- EZBE (m LT D LARILTHREEAETRE)
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(B%£5) +/ A5—)LORTFDRIEEH
1. BERRPOT/ A7 —ILORTF ORI EERH]
THRIZA ¥ ROOY RUHTRAR VRN TO—BAKHOHNITF % SWPS (EEEBEH)
ERIZAIERS) THELESFTHS,
O RUHRTIE 100nm LR O#FAS 800-1000 8. om® *THBDIZxt L. B4 Tl
100-200 {B./cn* BBE T H o 1=. EF-HFH 4 XlEO Y K UHRTIE 20-30nm FRED £ DA
ZULDITx L, B TIE 80-100m EBED L DAL N EABHLN TN,

Marylebone Road Particle Size Distripution Harwell Particle Size Distribution (NPL)
; NPL 250 -
1200 (NPL) . 1205 = 12/05
1000 | "; 11/05 200 : 11/05
s 1 L W . 10/05
£ 800 10/05 £ 150 |
% 600 4 @ ¥ 09/05 _':’- % 09/05
3 5 e08/05 8§ 100 e 08/05
£ 400 4 A ©
s +07/05 E + 07/05
& 200 | § 50
-06/05 o - 06/05
0 ‘ ‘ 0+ : |
10 100 1000 10 100 1000
Mid Point (nm) Mid Point (nm)

Oy RUmR () RURS (& oY Ko s EE 70km) TO RSP OM/NRIFD 7 (2006 £)
GRIZEHERS - SMPS (EEZRBHEHZRIESR))
(4 ¥1) X DEFRA web site BEEMSEIR)

Ff-. BRREBAOD 304 EFFDRETOMNMIFZEERBHENZRER CAUE LEER
TIE (2002 ). B 30-40nm DHFDREE L TO0.5x10°~2.5x 10°M@ “cm* &, EFEEDOA
VEUTRERBEDORENAERRENRESN TS (B FHEXRESE LV 2—5&
o

2. F/MBOEERREICE T HRIESSH

T/ MEOBIREXSETOAEEHE LT, 75— LUZRAVVMIIGICEITSEE
EHEREORIZRY (/7 TIORYKVBSEORGEHZD1 75—LMI 2008 4
10 A28 B, MI{TBUEZA FELRLEELRESHREND . BIEICIE SMPS (EERBEEH
ZAESR) NRALLNTILS,

RICBEHFMNODBEH LEEMN12: 20LEEICERE SN, ZOERIT <20nm, 20~50nm D
RESOHRFHADLITMNEMTEHELED0D. 2RIV I T30 FREMNSL.. T/ #H
OB REEMERER TSN oz ShTWS,

9 ROEBETODIE, DEEHNF 30 HAHD T, fNTIE 10°~10E/cm®* D L RJL, X84+ TlE 1034E/cm?
DN ERD,
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L e e B T T T T T T T
S <ZInm
> 0= <5anm
S0= <100nm
100= « 200nm
- 200< < 400am
H_E 10°
* N -
i I SRR -
ﬁ : AV o = "-_I- = ; R
e A~
: . --
0
&= -'h‘l. P M
"._ ..'I —— —-\ N y I-'m._ III-\._\ III-
W f v , o
\_-"'/\ _| ,.-"'I W
7% 5, AN N S WA T N S M T S S S S
12:00 13:00 14:00 15:00
BEHLIEX B 5E B 2]

K 75—LYUNMIIBIZHEITHEEREFDT/ RT5—ILOFFDBIEEH

GRIEZE : SWPS GEERBEEMERER))

(T+/ FHOWMYZLEISOI[BHEZFND1 75—L 2T 2008 % 10 A 28 AH.

WIITBUEAN FBRER/AES
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(B%6) 7/ MHOREPERICET S1FHR
1. KRB TOF/ HHOEHICET SR

2.

RERTOF / MHOBEIL, TREOKLSIC, MFEOEMT ZEERMICER SN
BT L DELUEAT VN EHE SN TIVS, (U.S.EPA White paper (2007))

BE. BRTEIRFRRIIERRE Vo127 / HHOMERIZL D2 KEP TOREFHDOHEE
[ZDLTOFEIEAELN,

O HFORKHPTOHEZEZEZDRIC, 788, #&E (agglomeration) . B4 FIERET
BRUENKBREEZERT HCENEETH D, BHRLFICOLTO N o DRFIETEER
K<HMENTHEY., T/ PEICHIEFERATESLEEZOND,

O REHFOHFOEHIKREIICKH>TITIL—TIZKBETN D,

CINSUDVEIF B0nmKE) T BIXEEE—FK (agglomeration mode) &ME(Eh. %&
T, TCICRELTRELGHFICHE>TLED,

- FEDOHF (80~2000nm) : CHBIEEEE—F (accumulationmode) &MEEH, K
K[RIZ#HBAI SHERORIMZEL ., ZHERVEEBTICEYRRFILRESH
%,

- REGHF (2000nmAL) : SHSIEHHME—F (coarsemode) &FE(E. FEHLME
DIERNKELY,

O KB LIE-HMFHABURIFLE LTREET LI LIEDEL,

O Z2LDF/ ART—IILOHFEFAZEEZH>TLSEESN TSN, KRFTORS
BIZDOVWTIRIFEAEMON TG, Tz, RKRFOMOILEYME L DHEEERE L
S2RIZDOVWTIIFEA ERM BN TV,

KPTOF/ HHOEBICET IR

KBPIZEFZF/ AT—ILORFOEHC DT, 304 FHRIFEFELDEEZRT
EHEBIENTLVS (Chrostian et.al (2008)),

BHE. BRTERRRRIEEERE L o2 F/ MHOMMIC K Kb TOEEDHEEIC
DLVTOERITEELN,

O KPTORNIHFIZET HERTIE, 7/ RAT7T—ILOHFIZIFREDRDL S22
BEON (D7oTT7I—ILARA, BERREN) MMERAL. mEDBERTHEE. 7#O
BHINEGY . BEfRI HEEEED dnm~100nm O FETIFTEITREEANLEL S,

O KADHFICIFR—FEDBNEL D (B FRAICY A FRAMENEKET D) =0
FFREIZITREADMEAL., BELIZICES,

O f=fZL. HEMNRERILBFEDA 4 VBETEIEL., 474 VRENMEMT 5 ERBIC
HMFEDERICLDRFENIINESKGD B, BKEEDAF VREDKEGKPT
[FTEENELPT D),

O Ff=. REFEMHERAZHORABXOEEMICKY .. BENMIFISh D EV S =8HE
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BnH b,

O RIKFEMNSHBIKEITTALIzF/ #HRIE, FHICL>TRESHHWDITEEE LIKE
Y —BIXERIZEET 5, FBKPTIRESE - MBOREAKRELLD,

O KEAYIZF, PHRVEEOBADKETESCETSLDEEZ NS,

Derjaguin-Landau / Verwey-Overbeek
HERFEN

— Electrostatic Repulsion

A :
- | &~ Born Repulsion — |Energy Barrier

300

s

[Secondary Minimum |

L

" Total Interaction Energy

s

Interaction Energy VikeT (J)

JAILOVHLLY  3AISTNd3Y

L, van der Waals Attraction
27 ‘/T)b'jl—)l«XjJ

1 10 100
Separation Distance Colloid-Soil Grain (nm)  F& 150D I (nm)

Wnwiuy  Jewpg

F/HFIERTHA (F/HFETFREDEDA)
(Chrostian et.al (2008) M i55IH)
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(BE7) T/ MHOEBRAERVSROFZE

1 HEAE

(1) BENEZFICETL5HEMRBRAEICET 55

T/ MHEOEYITH T HEEICONTIE., BICEROBENH LN, T/ MHHOYBILEF
(REMS) ZBFEALBBAEIHDIVEIY FRS Y FMIDOWTIEEE 2zEH DML,

IR7E. OECD EEMERESD TICHRE SNI-TERA T/ HMEEEES (WPMN : Working Party on
Manufactured Nanomaterials) [CEHWNT. +/ MHEOBELREMHEDRR EEET 570, 8
DDRTTIITTI—T (86) OET, IHFF/HMHOE MERRVREOREMICERT S
EFHADED SN TS,

ABAZOFEMICOVWTHLRIASNTE Y., BIRTORRERENT 5L, TREORTRELR
ENTLEH, BEREZLZICEHT HHBRTEIRKD OED TR FAA K512 (LT TG EFES,)
AEHTRERFTRETH Y. BEY~DEZEARLELNTHAALERATES LN TS,

- iEAAh (BRICKHR) TSR
- T/ MHEOYBLEREICE L-ER (REE, €—42BUF)
- 5HRIAE
—7. NBEARRVERERRIC OV TEIRROARA ZOERIRE L ShTWLE?,

(2) T/ HHRORHAEICET D&
T/ HHROKPIZE T HHEAERICOVNTIE, EICHRBEZAVDSAE. BERLEICKY

DHSEDIFE. BHEEORETERKIZOHSELIHEDIBENHY . TAETLOMER
[ETFRICENTEZ SN, BRTIRELLDIDMAERICOVTORRIFTONTLELY,
O BEFOFAIX., FATHIBEDCZENMIMENLBIREND S,
(Z5—LuI2oWTHEESE (THF: T F3EFADSY) ZRAVIGRICKTHEL

0 2SN . TG 420,423,425, EIEIX<E ;- TG 402
KRIE. ROKE. BERUVKEDRAFE : TG 404, 405,406, 429

(f=f=L. TG 430,431,435 D MIT 7 v £ 1 FOMAEFERIE (TELS TRUVEAEENH D)
REHZREHER - TG 407,409 (#¥FOIX<EE)

(TG 412,413 (BRELCHE) FHBESHEORESEEZHR > TLEVEDZ LA LIEER)
ERBMICTDOLTO in vitro 3HER : TG 471,473,476, [ in vivo X8R : TG 474, 475, 486
ATEFHM - TG 421,422, 415, 416, (414)

o A RMAERER : TG 201

TUOARMEKEERER : TG 202

BEAMEMEAER - 16 203
2 SfRMEER - TG 310, AMERRME (BOF) ER : TG 305, I S XZALVHE CElEd)
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FHEAELY LREDEREAKREC L >FEVWSHENH S, (Oberdorster 5 (2006) )
O BERVCERHTET/ MHOBROCREABEDEILFOMENE L HRIREENH .
O MAT. BERNETIIEEBRROREICK HEENE L LHEREENS,

2 SRORE

UETEHLEERICE DI, 7/ MHOAEHHRICET 55BROFRELEZA OGNSR
UTDEYTHD, BH. COHEE. FEUHBRAEZLZNDLDODRELZTLEDH-LDTHY. §
%, LEYEEECET IBFEEFEFICSVTSH / MHICET 2FETURROFEZRIAT S
DENELEHEIZE, BEICRBCREICODVWTHET HSVENDHS.

(1) BFOFEURBFEZOT / MH~DERAK

OECD TG FDHEEDFHEBEITEL. HBRBDARFON OIDMBEZERVTIE, 7/ #HHDE
EHEBRAELE LTAMTHS LEER STV DD, ERICFH/ MHZAVTETUHRRZER
T HITH=-TE, ChoBFOHESUERRAENERTEL. REATILELAHS S,

REFSHBRD S RO <CEICEALTIZOECD TG EMTH S LEDRBATRIN TSN,
RIEX BV TIEMHESELRESEEZR > TLRW D, T/ HHOEYMTE (BRIER

FLR) ZZREL-EYGREEBDEMNERLRFAT ILELSHS S,

—7A. HEREEBRRVCRERRISOVTIE, 7/ #HRIZETEEDLDONE . R HER
BREERT HAMRELTTEETHAZEENS TIRDOECD TR HA K5 V2 ZDFEFE
A5 EER#THL LEDERENHDS. ChoDHBREERT 5 LTIE, RITHRESEL.
B EHREBRAEZEER - REATILENHS S,

(2) KehTOHEL, HEMN

T/ HHOFEHRBOERICHI->TIE, F/ HHOERER K. K. T8 PTODHE.
BERUVH—MEZEDL S ICBETINERIATILENSH S5, IS, KEEMZRAL-EE
M~NDEEHERICOVTIIKFTOT/ MHOBREEZED L S ITHIT 20 BET ILENH
53,

T/ HEICET IREOAEERBRICEVTIE. 28BFEIOER. BERLE, BEGLIZXk-
THBREARTO T/ MHOPHER > TSN, TNETNOHEICRARVERNEET b, C
D=, ARERICH->TRHINORARVEMEZERZ L L THORAEERGETILEND
53, BH. T/ HRIZONTIE, —MREBRBKFTOERRICEATIMEN L EREZEET
NIEHICHBE W =REZE L IREELEL (Wb TEYE] TOHBRETINETHD)
EVWSERVHDS,

BZ, —MRBRBEKFTIIEETDILEOMRLHDH—FH. BE LT/ MEIERRNTIESERT S
EWVo B H Y. ERBEOERNES (70 T77—C0B5%) ITOVWTHLEET HIHEN
H55,

(3) +/#MHOAFEEE. REHZE

BEMRBROERICL > TE, 7/ HHORBREATOREZDAEILETH D,
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LA LEAL REPTOREREDL B HAHBRRTORE LHMEAN DWNEHRFOAETHY .
BEDOAEEDERMEZED. AEFECET 2RAZTEDIVENH .

BE. KATONBREZTIER L LT, MROMBKRTIEHBRIEE & LTHEITF oA TV
T2 BLUOAENEL LDERHLHY . ChoDEADAEDLERICOVWTHLREANBET
H53,
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(& 8) BEHEMIcL DT/ MHDREDEEEN

(1) BeH RALEE

T/ MMEFERTHEXRETERSNAIBFHIEEFOHTRXE HEPA T 1 L2 —FDEMk
BT AILE—ITEBT T, —BAKRREPADS / MHOMLE Z HHRREILT 5 & (FFTEE
THbd. 2L, TDHFETEL T/ MHOMERCEIERET « L2 —FORRAZE (MBHRES)
[CE 2 TEFTREHRSAFTELVERESELH S,

8. HEPA 7 4 LA —LUSNNDRREEE BIZENT T4 L3 —%F) 2L 5T/ MHEOBRENE
(2D T OERITIRERMBE TIEALY,

(2) HeKALIEHL T

BRTIE, BEKPDF /7 #MRHIHT SRR K LR XIS S TUOREWLAS, F/ i3k
PTHERELVOTWVESNDI ML, HiKBDF/ MHELERET HATREENE <. BELERE W
DB M THRES NS AREMARE L. FHHRD T/ MHTEZOMKMN L L TRERE
ShAHFREMABWNEEZA OND,

2L, ZOBREDRICOVTRTDLET—EANBRKRTREELATESIZ, &F. F/#H
DARORBEATOREICE>TILELGDS MG, T/ MBERSI FXFEENAEHFICLY
BREMREHRET S ENEEND,

BE. TKOVEIZDOVWTHLRBRDIKRETH S,

(3) HAEREFDT / MR OR LT

BRTIEE, RTL—F0 &S ITHEARKICRERICERRE SN G S/ MBIZDOWT, ZTOFEA
R DIRIEHADHEZERLES 52 LT L LY

Ftrz. BRISOWTIE, ZBMEF 2 UARERE DAMBEMRICL Y. ZBIEF 2 ViFEHD
[CEMMALIEL., T/ RT—IILOHFELTHRESN SRR L HHD. FRPOHIEOEER
UZDFIEEMTIEHERETETLEN, 6. EHRICONTH, EREDEEICK YKRITHE
SNBHTEFERITONT ., FEEHDVETKEIZL DRELBRUIEECL YERICKRET ST
ENREEL S,

(4) BRENEEEDF / MFEORB B RA

1) BERALIREF

RALERF CRBPICTEEND T/ MEDRET HREBECDOVTIEFATH LA, XTI
DREYO HENIEBIE TERE SN SHEHEOT / MHEOREUTER LEE,

D& S HEREERHLT BT E LTIE, BRICERBEORREKDOEWICEL TEBIEED
BENERINTEY. T/ MBIZHLBERSATETHS 5, COEOHICE. T/ HHRTZOH
BN, DRlEh, FOERE EHICEEMNBEERICSIZTEINDIENIDETH D,

# R ZAOPREIZENIE RERETOHETILE/KNIEBE TRA 6WZEDEE 1) ™2 L (200nm
FKitn) NUBERDBEKPICEFN TNV =ET H8HENHS (Limbach et. al. (2008))
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2) BEALG B

BE. ALWoNTWSRFRZROT/ HHIZONWTIE, EXETHEASNA TV SRAERD 4R
(800°CLAL. HEEE 2 FHLLLE) ZEHMFINIEDRSNDAREELASL.

D=8, RERDS / HHOMEBIZDNTIE, HERICHENLEATOND KL SHEET PLE
H b,

—7h. BEROT/ MHTEEBIREIHFTET. —BEREVLCAPRIRBIZEEL. £h
BLSHIRTPICHET 2EFAbN. T/ HBERVTHOARRPIHRT 2LELHD. B
HAPDOHFZEBRET DICEFECARENALLNLD, BERAVLON TS EEDHENERE
RIRTEFATH S,

BERFDEHRRD T/ MHOET (RELGHFADHEF) RURRKOELAKETORED
AR DV T OREDVETH 5.

3) FWCA. AR, P/KMIEFRE, TKLEERE

BN O RET HIEVCARVRZR®, HIKLEBRRTRETS HFREIX. EOFEFFEIL
W9 B &, EBINSHOZDHMA 5T/ HFARDRRICRET 5BNNES, D=8,
IS T HRNSERMCE AV FELFOHEZRE L, EIND ShEEEYN 5T/ #HHH
FHOIRIBHRICRE Sh D REIERED TN EBEZ DN S,

Ff=. TKUEFED—EITHFEANEBEIN LD, EDHE LROBRILIRDOREDEER (&
BROT/ MHOEBRUVE CAKETOMENE) 2REATILENDH D,

4) BEEVOENREF

[FVCAPERAFRE NS IRELOTVEEMIILE AA BERBRECTEL T > 1=F/ #HL.
FEREAT 1 ILE—, BRICAV O HMEBECHERVEEICAV-RESE TR, ERFORK
FEICK > TEF / MHEHAKRKDITRET SATREMEL H 5o

INSDEEYOIIFENIZDONTIE, REMEORERMBOERICHITLHEE (BFLE) HER
EEZLN, ZTOEHIZH, MOEEMERF L TH/ MHEESTEENTHLILERTTD
CENRETHD,

5) IBXLAS B

BT ECIE—RICBELZORENER SN D Z &M D, BYLEREBIEENTRON SR Y
IZBEVWT, KRFADBRBIIIFEALELGVNEEZZ END,

—H. T/ HHEOLERTOEHCOVTIEIFEAEMENZ C, EBEILMDIHEH S DRHIKIZ
BENTTH/ HHENRET ZARMEC OV TITRRTIEITATH S, CORITDONT, EEERED
EEDEREANBETH D,
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(ZE9) HARBDT / MHDBEED=HDT 14 ILE —

BIKTIX. +/ MHEOBREITHIE L= T 1 L2 —ORKIFGE VA, HFROF / MBI S

T4V E—DBREDEZIZOVNTIE, LTOX S GHERNH S,

RRURIZTT & SICTERIKDHEPA T 4 L2 —(FF / RT—ILDORFOHEIZENTH D] &
L= DO#HENHS CKENIOSH (2006) .
BEAFEEMN 2008 £ 11 BICEUFELH TE MIHT 2EEMEHI A LN TRELMEEME (Z*
T 5HBEILCBOFHARICET HRFARHRESE) TH. [EEDOF/ T TY7ILITHLTIE
HEPA 7 4 L2 —DHEDRIETHTHL LRI D] L L, HARLEBEED T 4 JLZ—(ZDLY
TIE. TS5 F/ ITUTLDABEINENELE S, T/ ITVTILERTFTEE5MHET 1L

kY BAuA (2007) %),

B—ERAHREEFICRITACENARETHD] LEnTWSD,

100 ¢ ——"
; E:‘lﬁ\fg‘lﬁ?;?;:\,&sﬁ é“ :,‘:‘:‘r _. ::
10 L TestParticle: yie -l
E - Silver (UMN) / m;so
- NaCl (3M) f ) ,‘i’./: bl ._,H
1 . x ?% ,!,/
g # S
E r E s z HFO012 (Japuntich, 2005)
001 ¢ - glg :HFOOM (Japuntich:ZDDSJ
J‘@ -a—HE1021 (Japuntich, 2005)
E: +HE1U?3 {Japuntich, 2005)
¢ s
O S Fe1073 e sty
0.0001
1 10 100 1000
Particle Size (nm)
BIED T 4 L2 —DRFEF DB BE
(Pui and Kim(2006) 551 F)
x HERICERIN-T 42 —0FEE (Pui and Kim(2006) 5 5 4ERL)
47— (X) HE1073 HE1021 HF0031 HF0012
DOP FEiBHE (F19%)
(0.3 4m at5. 3om/s) 12.8 39 45.8 79.9
ANHHHERE (um) 1.9 2.9 3.3 4.9
BRFE (um) 8.8 13.4 16. 1 26. 2

% : HE. HFIE & 51D AR S T, HEIZ/N S WORIFH 1 XTI 9 HHEPASEIEIC

HEWLEDTHY . HFIFREERNGHACL AT LLEEAREDLDTH S,
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(Z%F10) 7/ MHOEEARICET SBFHEHFICE T LEEYORKL

T/ MHEOBIREXRGE TOREREYDOHRVICOVTOENDOEHOTEE CKEDOE (20076 A) .
4 %) AR#&H= BSI) (2007 F12 A). AU BAuA (2007 £ 8 B)) ARENTEY. Thb
DHETIE, FEREDEIGHEDOEFNMHERESINTIVS (OECDZETERNTOREHKIRIZD
WTIFSEEM4ZSR),

O F/HHZESCTHEEVORS
O T/ #HHESTCHEENDEHETHRTORE
O F/HMHZESCEREVORERRAD I NILDRM

Fi=. BATIE, BEFBEHN 2008 E2 BIZR Lz [/ 27 ) 7ILRE - BIREERIZICH
(+2LEDIEL BHLED-ODFHMXGIZ DT (ERE 0207004 )] T, BEIZEHODEE
PDJRNZDONWTTREDLSIZHRE TN TS,

O FBRICAW-AIXRICHALBEVICEET S L
O FRAL-REFREREIIGEEARICHALBEYICEET S L
O F/HMHOMEL-REKRIBESNFEbHEILWNI L

BHE. BEVMORBEICOVWTIEUTOMELH S,

O ZBEA—RUFT/Fa—TDEEMI I CTORIE 2 EOHEE. HHLIEHMED
AWFEEICEE5 T ST/ RuDBEEHERT DL S HEFMHEETESELIN D, (1
FIJX (2008 FE5 A))o

O ZBA—RUF/Fa—TRUEBHA—RUF/ Fa—TEH 500°CLLETIFERH
TERICERIET S () ME - MHBIRHE web site B,
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SEER

&

B2 480

Foa

[CBET HFBRIGR

HEYE

HEONE

HEORBMS &

75—L 2 (C60)

HEBRSEHE

HBRIER

Hig

Tween80 (FREEMR], BICRE
1.0%) THEK

P53+/-< 2 X (9-11week)

1 x 10°(8 /I (3mg/IE) GAHELTIML) ET™Y
AQERRMISEA (BE),

I5—LUEARRURBRTIIESRERVRPRTEROLNGA ST,

Takagi et.al.(2008)

75—y

ELLNTF—LUBIEKERIBTBUEORIES, MREZERLA, ZOMIIKETAL

C60(160=£50nm), CB0(OH),,  |7K 78 5wHCD(SD)IGSBR) 0.2,0.4,1.5, 3.0mg/keZ il EA (BE) A DEEITEM Tz, C60%15, 3 me/ke [EKELI=SVMDBAL DBEEIEAEE MIETE1H. 347 Sayes etal. (2007)
(C60,C60(0H)24) ATHEMm
=1 o
T5—LViRED SN . +17°C, 12L:12D Hopping: #10, 1AEH%: AL, BROES: Em. EM:- 4L, BERKR: EZ0FE
(C60HXCT0HX) 30nm THFZ AW THE 22 (Daphnia magna) 260ppb&2.0ppm l:@hﬂbf:ﬁ@li%f@?ﬁbf:o = Lovern et.al.(2007)
g . . T {EIREE (001mg/L) [E<FEH T, iso-K Uanteiso- DX IRHEEDNH EITHEML . BiRE(0.75me/L)
75— (coo) |EESO-200mT, FHEE g Baceilus Subtilis (TTABE \igompe 0 01me/L. iR :0.75me/L ECEBTIE 1 A SRS BAAMEM T, 1=, P putida EIZRATY . BERELIETL. |Fang etal(2007)
95nm &) MCB310 WAy
BEOFREMEFIET LI,
= - = Pseudomonas putida (95L& | o e — TRAMBEORD ., >o0TaRVEHBOEMARH LT, Ff-. BRE (05me/L) IE<E
I5—L2(C60) AL m.E feydoma IERAE:001me/L. BRRE:05me/L BT BHEEEOETO LR LEBORO DRORBIAEMLE, Fang etal.(2007)
75—L> (G60) Bt 75 LISYER (Bacillus subtils |y e b 0,04-4mg/L 04K Udmeg/L CHIER RSN T, 4me/LTCO2REBAMETF LI Fortner et.al.(2005)
CB315)
I5—L> (C60) AL g%ﬁ%ﬁﬁ(f“’””c’"a col @ 1 04R Udme/L THIFEA RSN T, 4me/L TCO2RERAET UL Fortner et.al.(2005)
I5—L(C60) | KBDHFHAZ 85nm  |RIE TFENOLBELSEIER | 00:1 4 /mL/s soll BERUERREOITRE, BRHECHL AL HBELL, Tong etl2007)
75—L> C60 R R UK ER S22 (Daphnia magna) fg’;&?fgg?iﬂﬁ%mﬁ(us EPA TR 0.8ppm (THF 738K, 48hrEC50). 35ppm LAt (7K 53 #148hrEC50) Zhu et.al.(2006)
SUUORMEKEERER (US EPA ORI
75—L2(C60) |93nm THFZ BT8R (20mgD C60) Rt (EPA(1994))) 0.46ppm (EC50), 0.880ppm (EC100), 0.260ppm (LOEC), 0.180ppm (NOEC) Lovern & Klaper(2006)
15 FiR FE £ 40,180,260,350,440,510,700,880ppb
SUUOSMEKEERER (US EPA FOML
75—L2(C60) |20-100nm KT L EBE R =l (EPA(1994))) 7.9ppm (EC50), NA(9ppm EL_E)(EC100). 0.5ppm (LOEC). 0.2ppm (NOEC) Lovern & Klaper(2006)
VEFR R :0.2,0.4509,2.254.55.4,7.2,9ppm
I5—L(C60) |EAE10-200nmdD EEEY %&ﬁj}i&)&(zvﬁ@utxa—;v— AL ?észalﬁ%;)ﬁjma%mﬁ(us EPATERIL g Bl b (48HEC50). 35ppmid £ (96hrECS0). SppmisL E (21 B FIEK ) Oberdorster et.al(2006)
= . = +17°C. 12L:12D Hopping: #&70, 1ABNEL: #&10, HEAXDES) . BN EieiL, BEKR: EROFEICHE
777 L>(C60) |10-20nm THFERLTHB P 260ppb&-2.0ppm MU0 2 CEEL ATz - " |over etal 2007
VAN 3 M —_—— K - U
75—L(C60) |ERE10-200nmD £ Zg}féfgiﬂz"ﬁ R EIZf:;:;jsg@@:@w VEFR %  96hrC50, 3.75,7.5,15,22.5ppm 22 5ppm Lk (96hrEC50) Oberdorster et.al (2006)
75—L2(C60) |RlL = 33X (Hyalella) ?;I;(?fﬂ%i)ﬁfﬁ(ﬂﬁ%ﬁgﬁ(us EPA TObaL TppmEL £ (48hrEC50), 7ppmEL_E(96hrEC50) Oberdorster et.al.(2006)
75—L2(C60) |FLt EHS A5 H {EFREE :0.5ppm T96hr, AR 0.5ppm L+ (MRNADE15) Oberdorster et.al.(2006)
{ERRES  SRERATO6hr 1R EE , 0.5ppm T6hrIE
75—L(C60) |R.E EH Fatheadminnow B, MERTPIXEIZAE, 24hr RUT2hrZHEET D |0.5ppmELE (MRNADIES) Oberdorster et.al.(2006)
#K
=i - = e HOBEILIEEREYX LRSE. BhOBRILIEEREIHEREISEML ., =, T
75—L>(C60) Bt [E N YRR :0.5ppm CYP2 () — Bt OBER [ M O— L = A T B =L f- Zhu et.al.(2006)
AUEVICEBSTHRRRA>  |[€I75T04v 1 (RRETELN
75—Lv S : 200mLOTErARE—5—THR L= B)DZHEIM(ZHER s fCTpiRe . 2 nGC60 1.5mg/LIFEREEE TSz, TMOPHLREE TS,
(nC80) TRER TS AZHI00NM o) (<R = A ED T |1 SRR (RRRIE: 1 Sme/L. (FCREE BRGh | s iamsfe M eI 1o Zhu stal (2007)
=>75°C TR
Y 30— = _ N S D  RE 8 3 i a5 e N N Ry NS =
5 (o) | R T TO0mmORELE 1 v sy TAOT RRIESE o5 s ROBRIEEAE. BEOBRRERERVBORY V571> CABBENRBEAT . | "
A THEERLTH 2 AIRILE (Eacherichia coll | e o 5mg/ 1 EELHERRONED T, Fortner et.al(2005)
o8 S—* S =7 8 p -
KBtEr5—LY RE 75 LIBHER (Bacillus subtills YEFRIRE 5me/L BEEREEFIZOLNEI T, Fortner et.al.(2005)

(C60(0H)22-24)

CB315)

KBTI
(C60(0H)22-24)

TER. FHH A ZX#3100nm

10mgZ100mLDFFH K (Milli-Q)I<
SAAR(100mg/L)

€I574vv 2 (RRETEDN
LE-Z K B) D ZHEIN(ZHER
158 LLR)

VERIREE : 50mg/L. (E<FERERS : K 96hr

50mg/LEL L

Zhu et.al.(2007)
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SEER

&

ZICH95

AR (HiE)

(EPA(1993))) (8 B 1% £H. JE/K3THR)

ERTEMERLFz, SPUFAEE TI—FLI-SWCNTZERL . IBEEHEHELT .

5‘/
FSE SN HEONE HEDQRB A E HEREY HERSEE SHERER H#
MWCNT 8""2";(”3:;(2°~4°”m x 220, ?é’;“ag‘%"éggﬁ’};m'- TR/=I IS wistar. B, 6 EED) in vivo 0.1mg/BT. 4 SR K F12&HAZ SyrRTFHAGTE. E52200mD A A RERGAB M oF, Sato et.al.(2005)
v o Tween80Z1%RMOINEERRIE [ - PPN MWCNT DE LR EERFEEZRL. RIERIGEAFERAERLTZ, 60 B&ICHLMIZEEL., |,
MWONT MWONTURS S YR |k, e s 77H(SD. M. 20072500 |WWONTZ0S. 2.5 me- 1 EIREIEA: 27 ABEHIZa5— 2 F R AS BRI, Miller etal. (2009
MWCNT(FE50nm X 10 um, [AEEREIEK(Tween80 1%70). #8 [T R (kunming T2 X, I, WA L MWCNT DffBEIZH 1T 2 5RIT[EX LY DL, i EA16 BEETIEIMAEEICMWCNTIEEA | .
MWONT O5NFLIE . RERI260m2/p) | AR 305, 10 3B <o s/ m S B 10 8. sAm O O s o Li etal(2007)
15 [&. FHRFES1E2.1nm, s R N - s . opt o . N
MWCNT 52+ 15nm. FHsi@113x | O PBERIMEA DUTOR |3 7 0wzt b, 40~a59 |2007I0Me EVUITREIAK, ZRESO |ONT [2£O TSRS OMD HE G —BIERAL BOAEP-LLIFAREMNBEIE |\ oy etal 2007)
3onm. 6952 1 LTYHR UL EA, REMNBHOIL=,
. s p53(+/~)X I RIZELVTMWCNT DREREREEAICLY25B% FETICHRENE RSNz, PR
MWONT O T 355 % | Twoen80 (RESE . BAERE ;a’;;ﬁ";ﬁq{%}ﬁé@ (BRELTIMLIZTY |45 26 137 MWONT SEABEISHLNT I, 2 AEAL TOIEEL14/16 (87.5%) T, FALKS
MWCNT OB 3. Hibegiis v v ~ BASIRIR P53t /-2y X (9-11week) ELp a7 1,5% MWONTRUTS—L . OUK AMEABETIE14/18, KELERHEMEREIR/PISF (granulation) DH(Z, BFEBMNEAAEN T |Takagi et.al.(2008)
SE : i A ITETEEE sos@onhis, Eo  MWONT RUSOURSA FOS B S RIHERE SO M
> 12, RIFEMIICE>TABSNIEELTRHONI=.
EENCEEIEA NS ; - . e
) N _ " ; A s |POUN MM TIES2EETRIET. FREDSEEFAEL, MWCNTTIL, 265BRECI=HH B2
IWGNT e 2 2T WL B | icoher 4R IS 1 (1250 Z_Offgg-yyggg—;ﬁf;;;ggg(ﬁé;“ﬂ/ﬁ;g = | ppEshEn. s2BETIz6/ THITIET., MALHIK. RADEBHMAMRAERIAT — [ oo00)
T m) 5. K E250-300g) — 02 MWONT—2Omg/g  TJE. 0B E T [SERMISLER. & RAMORAR U=/ ORI LABR D R B
I<fRH, BRE =
MWCNT(EZ50nm L), N- . @ = s
MWCNT,N- - <) R(CD1%(C.12952- Bi[E, 1,25, 5mg/ke. 2R, BO, [E. BEE co Carrero-Sanchez
dopedMCNT fggfgnggir\:)(so 50nmx  |PBS OdTimiars it 4 B R o IR 71Elf£(:ﬁ¥%4] N-dopedMWCNT &YMWCNT DA MEHE M E M oT=, otal(2006)
1?%5%5;2.;%%;&5& 0.037mg/g¥ZifE GEIZIR
_ N p AHIZEBERTHH) = SR, %= - _
MWCNT 1% 30-70nm fﬁ'lﬁ”ﬁﬁf MWCNTZIE R tf'f 27;;"““”"’”"“/“5 ERE# R RS HE066: E—NERRERS ﬁzg;}%%ﬁ,;a?ﬁtzﬁmém CLEASE Petersen et.al.(2008)
= varegatus ﬁ§45.1%)=9:1‘GiES‘LT:t(DEJE;‘E&L‘UKE AR AR
=8<
5mg/keg [E<FER(L24 FFRALIAD TR (E~15%Tho1=hS. T EHBREDFRAEIZKLDLD
T, SWCNTOEMHEISEET 2HD TIEAMN STz, QuartzlEBBLMDRMIEZDEENEHON
SWCNT(1.4nm X 1 m), BT = . - F=HY SWCNTDEAIZ K DM D RAE L —BHETH>T=. SWONTDEA TEMERISFREHL FE
SWCNT XEB(quartz, FATEXRIZ  |PBS+1%Tween 80 %éf“;j"gf’g?)g“ BR. k.8 ?;%‘iméﬁ‘f;;%gﬁ%ﬁ;f&lﬁ%?ﬁg TR B ihS, RS, SRETE—T, 1A RO ZRODAE M oT=, —DEIZ |Warheit ot.al(2004)
carbonyl iron#iF N & TR AR BEICDLTIE, BALBRE OREBMABMPRETHEENROONEAoF-CL, ASIKEFELA
W e SHENTE—THHIE, BLAICKDMBEDEH. BB TERNER T a8
HEWSIZE T, FELIEERL G STV S,
EREA A R E AR o j . s e p P N
SWCNT SWCNT(2nm X 0.5~40 ¢ m) (Pluroni:F*GS (BASFCorp)&PBS H(CDF(F344)/CriBR. I 6 2mg/kg & OIREEEIEA Ii(i?é.&] 2.2 E&‘?PA:L 'Cl?fﬁﬁlb’@fd.&ﬁ}iﬁf\(iﬂbh&b\otb{, 21 B&ROMI=BH7 Mangum et.al.(2006)
HE, VTYbIILS & B NSRRI E R R E A B o .
< R(CETBY6. . 2.3 7 B RBARSFOVFU7 T L EFA B BEALR_LEEEOEIEIZESMDNA FA—SFU,
SWCNT SWCNT (CNI #t) PBS. 3 M EIKRLE y T 10~40 p g/PC, IHEEIZEA (BED) , ApoE~/~FSURDI= YR IRT, 7TA—LMEBARFELIE DHEITEERT 5, LHLTIRD|Li et.al(2007)
" AEEHARIE LD of=,
SWCNT(RE1~4nm, REH g SWCNT %0~40 ¢ g/t IREEEEH THIITEA . |BAL DRAEMA. REEY (A2 BEABEORELIEMICLY, SWONT A RMERE RISE R
SWCNT 1040m2/g) PBS Y A(C27BL/6. W T~BBE)| o\ N T 45me/m’. BRI/ H. CFCEERLI, SWONT DYIAT7—SEDRBIEDIES D, REE—BIELEZ bhi, |onvedova etal(2005)
A . 4 i B2 53 BB EIRALIE05 53, AL 2mg/mL(0.1mg), 10mg/mL(0.5me) R ER~AT— |fil- AR EFEOMEERFEN DS, ONT A HICEZELBEh—RUITSvoEUE
SWONT HIFRARUONTRice R) |59 175 R 3k <868 YORABOON 2 A T ) BAISY A, F<HEET B 0B (AR |BHEAEEL, - Lam et AL(2009)
WMINIARKRHE (Amphiascus ASTM E-2317-04 = - (=g St
SWCNT tonuiremis) YEFRRFE 0, 0.58, 0.97, 1.6, 10 me/L wklOmg/LitEﬁ%%l-g B (XA DTz, KR LA M DT=SWCNT TR0 PEE AR ’m)jgm_ Templeton et.al.(2006)
SWONT AL AL jfﬁ-‘ﬂ:L/T:SWCNT[IIFXELli%%h\&b\of:o FBELEANST-SWONTTIZ P ORENRHON Templeton et.al(2006)
1’5Fﬁ;‘%§ ﬁ.;Sm/gﬁ/%%iﬁ;‘ 0.003mg/ g8z GEIZE
[ _ R NN . AHIZ RTHHE S, - - _
SWCNT SWCNT BRI S HI-SWONTEEIEI= ﬁij;z;f“”’”b”“’””s Eiﬁ(ﬁ#&?ﬁ%ﬁﬁ$o 66%): E—NEMKR RS ﬁ%gﬁfﬁ?ﬁmln‘bht Petersen et.al.(2008)
= & ﬁ§25.1%>=9:1'cmm L=t DEEREL TR |Has Be8=0
I
3g/L SDS(Sodium dodecyl DI ARMA(30.0+5.0g) SRDRIBOKIE. #R MDD E(L - BR ) ARSIz, R HILE TDNa+ K+rATPaseDH
SWCNT 1.1nm ¢ #1+#% ., 5-30  mL sulphate) = B & i (2658 ERAT1 B RUGRERHAR P (S 4. | EFRIRAE 01,025, 05 BIGHERK (Ff20. B, FFIETIXZEALIZELY) . SBEFFBTO Y ILEFA UL AL OEM (EHE |Smith etal (2007)
35kHz) pita:li] EBEDTINEFAUITZELLEL)
- = = = FEROBEM B USSR rritation) , SRDEHE(IHZRSE(CLEAILTEX -BBOFEOK .
SWONT £ £ £ £ B #5: M OO ZE AL 3B B A RERRA =, SWONTOIRUof=Hite ) Bt DREER. Smith etal.2007)
100nmD T )LZ—THBL, FE 1194 g/mL T, REBRERICETOEMIRE . EHOHENBRESN. TORBEHBEXLS
SWCNT (B81E IKICHEBEASE ThriB &K @i B R (RET) YERRE:0-172u g/mLUETEREIFHRLSN | DHRLICHETLHDBIN ., BROBEHEST<D, 68ug/mLTIE, BHOBREFELHN, 38
SWONT=7K#& | {£2-10nm. R&E500nm3K |5 (220008 SOk UREHHIF (70 20 00 ey | CWVELAS, XA 0,16, 68, 11.9, 172 g/mL R TLEBEIDHRIEELLL Y, SEEOIRE . EHHXDFZE. SLT(31.6-11.9 4 g/mLOFEET Ghafari etal (2008)
1) EBRE V! o [OEETHEE X)) IFREQLEFELLITHEMT S, CBHERTRIEMAZNTIL, 3.6 u o/mLLL L THEEEREHASHE
. RATEEN o= (1.8 u g/mLU T TIIHBERFDELFRE DA HEREINT)
z"fﬁmﬂgﬁ:ﬁ E1E:$91.20m ?E‘Tﬂfgh tidyloholine) Ca— kL | S550m (Dapm N SULRIEHEKIAEER (US EPA JORIUL  |Sme/LIU T TIRTEL 0%, 10mg/L TILR20%, 20mg/LTILRI00%, SUAMBETI— g o0 000
2oy T7Y s FE 1060 -ysophophatidyleholine S= At Paphnia magna (EPA(1993))) (£ B #85 . JK 3 #8t) FL7-SWCNTZ{ERL. IEE Ep5&H1ELT=, operts etal
B AL Bt AL SULDRMEEKBAERER (US EPA JRRIUL |05me/LLLE TRTEAUEKLIA (25me/LTHIEONSEL), 05me/LELF THREAMETIBIE o ctal.(2007)

- 43




SEER

&

B 488

[CREY SHERIER ()

A=
HNEYE HEONIE HEQRMAE HEREY HERAEE HEREER High
uf-A:136.0nm, uf-B: Salmonella typhimurium strains
Ti0 149.4nm, uf-C:140.0nm, XtH& |k 538k B U PBS (phosphate TA98, TA100, TA1535, and BEFEERR(EREREERER) (OECDTR [ Warheit ot.al(2007)
2 ﬁgw%%}%: 129.4nm, AT |buffered saline)5 8k TA1537 and Escherichia coli  |FAARZ12471) = arnert et.al
TiO,: #9380nm strain
Chinese hamster ovary (CHO) |.e )= - = jpzsga /s ez _
TiO, RLt Bt cells (Aroclor-induced rat liver ﬁf@?@:ﬁf(ﬂﬁwiaﬁﬁ) (OECDT A fEtE Warheit et.al.(2007)
SIDEEDMEE)
_|®Ei0BE.1 BE.2 BEAM3 A, KEAE
Ti0, 29nm. 250nm PBS. B HALE S EBALB/GANNCIL. M. 6| 5 /45200 g RUA KT LTTLA0p g A |INECT, REROKENMFIE, 792/ UK HEERLL: de Haar etal.(2006)
" FRFIVISV ARTIVIZIAF/HTF)o
" A DEHMA B/ B, ER2MEM4 B/ B0 y [ . N )
Tio, #4?‘*)‘*{X~5nm\ REH210 IBEFvo /A —ER N9R(CSTBI/G. k. 6 . 22 BF ¥ /\—T2 B (FFEQ2.5mg/LE25L/minlE< 888 me/m’ li(%f,ﬁ1 ~§ JQF@‘CBAL ORRER 7077 —RIEm. [I<E%3 BRTEE, T0 Grassian et.al.(2007)
+10m/g ~25g) &), 100 DAL s OSBRI ERDON AT,
R N . 5 4R . BUN(E 22 &4 Y),m;ELDH, o HBDHUL B FEE) . AT O RIRLA(Th DV B AR AR OO AT MR R
To, 80,25 rm HPMC 7. 15~ 209 B AL L« OO VMBI BEF™0., 10|50, E00 s W 1 B8 DIRERS- 2N | s 20, o, i, AR, UM S HREOREL. FIRI-—FEH W Wang etal (2007
+2g =, FRIT155nmTi0, &% 5 RN
, Rutile crystalphase, 19~ s . 0.1.05mg/lC, B[E]l, TORKETAGEAKRS |HKIE. v/077— 2. MafREEmE. 247 [iRAROIEEL. EREBRT7ZRF—IR
Tio, 21nm, EERES0L15m/g | T o B K, B, BERALE | VYRACR. #. 2 7 A 300 |5 "y mey ) EROMRE. 1REMO I EATEDNI. 100LLE D5 T RBIE Ao Chen et.al.(2006)
X N <™ R (Kunming ¥R B, 758 |F/H1F0.4, 4, 40me/ke. FlilTEA L SEA%3 B |2HESEMEIE3nmDTIO, TIX04mg/kg DEATIEIRNT . dmg/kg THT MIZEENEN. .
Tio, 3nm. 20nm K15 FEERLE ) BI-BAL E 10me/kg THHIZBE A D INoT, Li etal.(2007)
. #2029 um, BSA a—F - . —— ) TiO2 JEA# (T, <9007 — £ LR F(MIF)IZBET S2mRNA 1S 1=, MIF [XTiO,
o Ti02 F7HSD. 1. 7B FHzdmg OTOZEREENL AR |13 3 spaspsmom % b mAII-RIL . I CRTMMLT-. Cha ctl(2007)
uf-A:136.0nm, uf-B:
S ¥ BRIERBAFE: OECDH A RS A 429 (BT /\Ef | o e y =i, e . N . . B B Sl "
TiO, L U0 14000 B lbes. 15 pmERLE Suk, HE 1#5%E) ﬁf’:&é@# HEORPRT)>/ SERARTE) +EL) (ECORTHITRLANTS). BRIMIE: LU BRRE |y, it etal(2007)
TiO, #3380nm BURRIBNE : F404, B RIS : 405 e
Tio, Rt Rt PPN ES E;&ﬁuﬂﬁ:OECDﬁ'fFa'f"m(%&ﬁD% AMEMEED) {ELN(5000mg/ kgl £) Warheit et.al.(2007)
Tio, mL KM RU PES(phosphate | gisg AL RIESHER OECDTRMIARTA2201) |HIREDRA Warheit et.al2007)
500mLD R A A KIZ10eDTiO % | 4., « - ’
. T 26nm(EIZTFHE— | v s (s | B (Desmodesmus A% RIAEER (1S08692, OECD201, - Hund-Rinke &
Tio, ye B, IO RTINS (25 subspicatus) DIN38412-33) 1k FIREE -0, 31, 125, 25, 50 me/L | OV MR (E44me/L Simon(2006)
2000g Z1hriRiID 7 BE= L%
) = 500mLOREA AV KISES = | L RIAERER (IS0 8692 DEE) R Hund-Rinke &
Tio, RS D L FEFIRE 0 3.1, 125, 25, 50 mg/L 50me/LELE Simon(2006)
R
FERFRI DR VIBEA (250W, 3050) #L-RER T, BEAZ LA >I5 8 KYLEENKE Hund-Rinke &
Tio, At At S22 (Daphnia magna) FLt BIAS ) B M 0L BB L AN > R TI8mg/ LETHBEBEBOONEN T, |1 (2'303)
(A1) i F E25nmDHEDH100nmDHD LY HEEHAELY fmon
Tio, At 5%?1?&”’1”912 ﬁrk;*“;; g;);ff& At SIS AR IBEHR (1506341, OECD202. |yg g o> 31 G (250W, 309) ELIRIATIL . BELAA /A SULBEAKES> |Hund-Rinke &
Siikz) FERREE 0. 3.1, 125, 25, 50 me/L fzo (EHBIER)HFE20mDILOH1000mDED LYBEEHNKEN Simon(2006)
SUUORMEKAERER (US EPA JORaL
Tio, 100-500nm KA KPTIONULBRER |FL (EPA(1994))) 500ppm kL E(EC50), 500ppm LA L(EC100), 500ppm L _E(LOEC), 500ppm Ll _E(NOEC) Lovern & Klaper(2006)
F A3 £ : 50,200,250,300,400,500ppm
TiO, 10-20nm THFERLTH RLE A Hopping: ZAL7 L. MBI ZHEBL. (HRBDEE ZEHL. R EiLAL Lovern etal(2007)
uf-A:136.0nm, uf-B:
: o] N EDD e FRRHARS
Tio, R e e Oon, HIR KB RU PBS (phosshate | p ST AR BERR OLCOTAM I | iy Warheit etal(2007)
TiO,: #3380nm
TiO, Rt Rt —UTR RESHEMERBR (OECDTRAMIARS/2203) |FEIF/ISW Warheit et.al.(2007)
BROEOKERUVEEN RO DNz, ATy O MR R OEHONa K RE TIHZE LA
_ TAOER 2(nm. t — EODE | =T YARMA(28.1£04¢) . motfz, HBOSBRE (Na K Ca™ Mn)IFZALAFEA oz, 1212, CukZnl=DUNTIFHHIHE
Tio, ;‘;1;]15:;/2 nm. LEREHR E%Igég/ﬂ:ﬁgs%h;? BROR E’%gﬁﬁlﬂ B R USRI P4, |1 AR E(me/L):0.1, 05, 1.0 =BV TREKREOERMNAELN -, Na KATPaseEM (. BRUE LS TILIEZE(CH AL, [Federic etal(2007)
%R BBV TITELOERNBOH SN, FETIEZO&LSER EEMN o1z, BOYILEF
AUREFHRCHEMLEA, MR ECHIEETIEZDOLIBELITEL, S,
BB TIIMBRERETHEON S o=,
TiO, Rt Rt &t Rt ~1.0mg/LDHEBRRX TIEHEBRDEF TUEERKRT 5 KPTHITHD) LOLHY ., iZAFAHIZ |Federici et.al.(2007)

BEEZEELTV = B ZhUSNOEELTEIT A o,
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SEER
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B2 488

[CBEY HHERMER ()

A=
HNEYE HEDNE HEQRHSE HEREY HEBRHEE HERER High
FHREOm) BEERH 28 BRI 38R, 6 BRI/ B T5 B/3E. BHEF©
s 11.93+0.22, PIEKFEEEH o= e AP SwNSD. 8iBMh., [283e W |\ o com seme D 28 BIE<ER. MBHPORDOE (T, (FKERICHHIL TV =, KE. MKELPIESICHEE| |
R /HF 1244015, S BB R334 1920) 2A ‘c!¢<f*go IE<EE1.73 x 104 ﬂEI/cmS 127 (S e A o Ji et.al (2007)
1477£0.11 x 105{&/cm”, 1.32 X 1064&/cm”(61 £ g/m"),
$RF/ K FIXBEDchorion pore canals (i ERDHAL) ELTHRICAYRAL, ZTOEBIITSY
EE11.6E3.5nmDBRF DA R (A5 DEE D BAETH2052ne/LD A E (L VEBDLSUENE TEEEINGLD TIEZELY,  chorion pore canalsDILEUREIEKELAY, ED
R /HF F(RBREORETIERKM mE Bz hs eng = RETENSEVEREIHEN S, B/ HTREBCREIEORTLIEE(S S TLee etal (2007)
125-46nm) Roh, HEOHREREXRFTHLIEEON ., TORRIF0.19nMTTH>7=(2052ng/L), 1l
@*J?&EQU SR /HFIEAZHICHERTELDOT ARNOFEERHAZITERTHS,
= l(E . BIEIC5-7 ug#6 B/, 5 B/ETI2 BEFEEAT2 B REROMn EAMEML Tz, DM ELEEL TV, &K, BIEERE. /M
MnO e apriou M0 W% s marigok mmmma Job(Fischertit. H.200° [ ex AL, 12 BEC2EEETOM A, 118 | TEMnAHIML Tz, 118 B OBALTIERD KA 3 5 /A 1A, TNFo-mRNA ERE |Elder otal(2006)
B30, ~5004 ¢/m") e " BIES—Y RUTOTAVT A £ RN AigEN T,
B {L FEA(50~70nm), BRILEE N . 5w (Crl:CD(SD)IGS BR. 1. 8 |1.5mg/ke(PBS BEBRERE XA EAKR24EF |TNF-a (ZIFEALEFMELTLVELA, IL-6 HZnO(F/)TEELT=, in vivokin vitro DFERIL4E
BitEH $(< 1000nm) PBS. BRI, 0 NEEHE |G 240~ 2559) B3, 1 58RI 1 5. 37 BIBAL B, BAL 7z ot i Sayes etal (2007)
Cu(25nm#% A7, itk . | 2R OEMERER (OECD TR AR 512425) %%D?"E}l &BLD50 (& +/8:413mg/ke. SAA2 : 110mg/ke, Y02 8H:5000me/kelh £,
7/ 235nm), SHEAR1T ), |ja PN B 10 SHIEIRIL % HA00R, UERE. 8. 2015 0g~ 1080mg/kg 125). SHRG00~ | SHO EHISKI ELMEILERL . BT/ THBEENELRLI, A [Ohen et AL2006)
A#2(0.072nm) 7" & 5000me/kg 1%5). A7 >(24~237me/ke) BUN. Cr., TBR. ALP (3% &(736me/ke)3/SREE CRENRHLNT
R s 3 - CdTe2mM/ ImL/kg ZRAGEAL  EA0, 05, |FyF~EAR? BETEREDA —BECETL. 24 BRZICEEILIA. ZOROEE
EFFvk(CdTe)|CdTe PBS. A4k, BEKLE  |FvMSD. .1y Al 1 2.4 BRRE A . 2ARSRT e AE Rl fEiEI e B D R, = Zhang et.al (2007)
KB EFRYMaFCdSe,
sz, FryErJCds, o ATLARYR(Crl: SKH-1(hr | BEEST. 4. 8, 12, 4B RICARRIL, FEHE  |REEHICKIYRIELE. BFFYMNAD)IERAREY 2/ HOFE. Z0tOMSR<ofhL
EFFyk(CdSe) poly[ethyloncgly ool HEE D & 0.2 4 mI4LA—iEiB Jhr ). it 9 DCd. Se S ay : 4 Gopee et.al.(2007)
FRybk, 37 nm)
RIEROBRETIE, CdTeREDEMIZKY, MRFEDEMEFEDETARERSN:, B
A BERERDIEELT .‘ﬁﬁﬂﬂng)3%&@1&Tgﬁ§iﬁéht£";%f§1kﬁﬁ(i%ﬁ’&gﬂ;&h;of:e K542!ﬁ;@_ﬂ@l:;éﬁaﬁ1ﬁﬁ&
g Wt . . | (2000rpm, 5%3)0.1% Na— e — ey (MRaRRIG L) (LR EREMICEEMLz, B BERIL EETBTIERERENICERL
EFRyk(CdTe) Zléig)%;gg 00nmELL ., 15% thioglycolate Ti&E#T (10kDa ,ﬁ;k(?_?(ﬁ « Elliption 1.6, 4 and 8 mg/L iﬁl:iwt%%lifﬁgﬁﬁﬁ’](-ﬁ‘l‘LT_U DNAU)?E{E(i%flib?ﬁ‘lw&?ﬁkﬁﬂ‘]l ZES LTz |Gagne et.al(2008)
nmAR membrane dialysis pores) (pH10, | °07P/@74%4 (HOOBEBLEFE=RISDFHEAIMY) GHIEE T LARBR LYEDHAE>T2,
4hr. 20°C) LHEBLT, CATelFRK—MEDRERICEELRIFL, BRUHLEICBBILAN RXEE
ZDNAICEBEE 5 X 1= CHIL B ODNAEIE IFBAB TIZALY) .
F/8i0x(10%5 nm, RETH o . = . <o AT 7 BT /Si02(3 MBS EiStage [ . T VOB [EStage I, T+, 2 A% F/Si02(
Suh BOLSOnYp. TAom | EREK RATooREE | bWt BT, 180~ 40me/mLSO2ERAMORIEA. HBRET 7 |Syoe |y 74 HDSI02BITStage I+, MERLI, L4, TGF-§ 1(DFTUEF /SI020D7 [Chen etal (2004
Si0,(0.5~10 42 m) & = HEL, ST T /Si02D D BE TH 1=,
Min-U-Sil a-
quartzparticles(300nm~2 y
. m). Nanoscale quartzparticles Zwh(Crl:CD(SD)IGS BR. #f. 8 |5mg/kg. Img/kg [EEAL. 24 B, 1:8.1 s g + ” .
$1)h 1(50 nm). nanoscale PBS $Ef#5. 240~310g) A.3 4 BIBALRE a-SUNOENEIE HFAESORAREVLREEESTZEL TS, Warheit et.al (2007)
quartzparticles I (12nm). fine
quartz(300 nm)
. 52 oo _ 5 N <
X SEERVICBNLEAEYDEERBROEHIEIEFORARDKRREEZRISELLTRTIEDOTHY  ABICODVTHEBEINFZLDTIELEL,
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SEEH2

AEFZEDRE - B (EICHEXREDAESTZE)

AEDR
AESEE e FE %
_ . . SIESEETZILO—ILOKERFIZE
OPC - Condensaiton Particle Counter 0 XS THESRAS CHIZ TREMIZ | FEMIERDRE DM ATEE
lﬂ{fﬁ:—r—t*ﬂ.?ﬁfﬁﬁ%ﬁ §+§&Téﬁiﬁ
_ , . : : BEIT-HFEESATEIHSE. | UTILE2ALDOYA XFOBEHDAEEE,
D i ma g orticle Sizer | o | o | O | ZOEEEMS THTY A KADEHK | METHEE - 10m~ 1000,
<AL DY rT BAE. HFOBKPEENDEE, REHICHRE,
PCS : Photon Correlation Spectroscopy o TS5 VEBEICKDHEALZAET S | 3ImULORFICERTE S,
SFHEERIE CETHFYAXERET A%, F/MHEOREEEICFAINS,
VT3 = ToE £k | o -
Optical Particle Counter jlc.%q”:wgl:m\,”fl':ﬂ'kaih 100-300nm DFIFIZELTH Y., F/IZIF&EL
Al SERERET HFE °
Electron Microscopy (SEM, TEM) o o AFBEHBETHORDYICEFREZRA | EFEMBHABOAIZLY, Y1 B30T
(EEE., Zal) EFBEME LMo BRER AYVILOEHEEICET 2ERN/FOND,
. . R i o | BRI 100m ERY S FEEEAL, 475
1Slzllzkt-zﬁgegj\(;;’El%?ﬁipersonaI sampler o i%@ﬁﬁ‘&mﬁ%@kﬁﬁldl\iﬂt L= S TOEERFIMEEAFABETHS. B
i =5 A S L e Y IoY (TP
. . . KEIZRFZRL., EATKET S5 R . _
Sl%?—selegtwe/fta;ctm sampler o 2% ZOHES 2 KEHABEDECRS 120nm IRV DHEIDhRT7T— FEHOHE—D
7K:Fijjit§5§ﬂ %&ZQI_ ?éﬁ%&%% ZE%O
TEOM: Tapered element oscillating BEHDIRENEGZoN-T 4 ILF—F ot = s et/ =
. — _ NSy T/ RT—IILDRHFICEL-HERSTOEE
mlcrobaITcEz _— O l;*guiéﬁ% L. ?}f@ﬂ%ﬂ@éﬁ:ﬁzi Y A T REC 35 B
T4ILAR ?EEEJ/%/E\“E%E ﬁEl}Erx_E )7 ILA A LIZE /ﬁ“?éo
BEDRKEILLEDOHRFERHELINS
ELPI : Electrical Low Pressure Impactor | ~ | o | o |VEDRBBILEERD/ ILEE | UTLEA LOY A ZFBEHDAEEE,
BFREEA /84— RBEBZETHFORESIFNDEANT | HIFOBROEELNALEE, REIEICHRE,
THEE,
IO0FHMEBICKBAAMAVDOHFADY | VTILEZALOI 7OV IILEREEDRIE, 100nm
Diffusion Charger o BEE R FRADILFZMNMEE & ILE | LLEICIEARE T 100nm LT ICHZh7% A%, 100nm
LRI EEE BRICKREREICLEBAT DA ENDHTF | LEZRHRTEDLLIE. 7/ R5—ILOKRF
DERMEZAET DA, [ZH@BLTLB,

1SO/TR 27628 (2007-02-01) . BS| PD6699-2(2007-12) F¥ D E ¥ H o ERK
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SEEMI REDP~OBEORFRENE (BEEHR)

<EROER (—RUSHERV-ZRAUKMEZZEL) > (O : BEFICHHESNSEREEAD D, X REFAOKRHEOAEEEEDLEL)
(ZEHREFELGHERBTEBENI LETY)

L RAMHOEAFS T 4L | BKLESR | 4,
a4k U= u
- BHLENAOE | DUMED | a— oI BREES0 |BHS0L | s ST .
£ it |ERESOBIRLC & SERM| HAKEAN | T v
BHNE | ZOhoRl | o
A—RUITSuy | BAYE O x (%1) O O O
c {4t & .
71N I > G
RYZFLY = 2 TLTEE O x (%1) O © ©
ToULEET o © x (%1) O © ©
1292y kb
75—l AR~V AR O x (1) O O O
SEN—RUF/ Fa—7| $EHE LA O x (1) O O O
A=K/ T7 48— | UFHLZRE O x (%1) O O O
4 &
BT F— O O O © O
¥
LT 5 4 & O O O O O
A
iR _—— © © © © O
Bibt U L B EEHI O O O O O
"5 X2 X3

X1 BEBATHEASN TS EMESR (800°CLLE, FEKME2MUE) TEROBTLIEEZ LGNS,

X2 HEPA T 4 LB —[IRBENHDEEZ MDA, BRAEICE 2 TS/ MHETDICHRETELGVARENH D,
Fr-. ELAZBED T/ MHOBREMEIZCOVTET MG, RETELGVATEELH S,

X3 BIKMETRETEG, o127/ MHRARXHAKEBICKRE SN SRS H S, HIKLEFRITIECFOHEICK YIRREHR~DKLE D ATHE
HELGTNEEZ NS,
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SEEM I BEPAOREOERENE (BEEHR) BE)

<BADERARF> (O : BEPICHHESNSEREEAH D, X REFAOKRHEOAEEEEDLZL)
(ZEREFEGHRERBTEEVN LETRY)

TN | EATDOSIE _
7 4 H L RBOWE (50 stk 15w | o %
~ D H ~ DB s
H—RY TS5y B4vE 0
c 4t 0 0 0
RYRF LY :
T4 AT LA RE
14 & 0 0 0
79U LEET ‘
A0y bk
2o—LY AR—Y
SEN—HRUF ) Fa—T | LBIKE LA
A—RoF/ T7A41N— | UFILZREM
45 0 0 0
ZBitFI F—
Bt 0 0
B T 4 14t & 0 0 0
A 0 o
38
FENG o 0
Bt L BRI
e %1 X2 %3

X1 BRENE, FUHEELETS / MHENRESNSAREENH LA, T/ HHOBREDECOVTIEHT—2HEL0,
X2 RRBRBIIHMLALLTHESN DA, XITFMAKHKEE L TTFKOERESZE C CARAKEIIRE SN S,
X3 : RTL—ELTOEREEE LT,
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SEEHS3

RIER~OBRHEOARENSE (BEKHR) (HES)

<R DBEENIER > (O : BERICHHINIAEEENH D, x : BERAOKEOAEEEZDEN)
(ZAFTELAREBBRTREVN E£ERY)
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