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FEER. F/ T /00—-0RBEXATVS T/ HABHTIORLME - BNEE
MY 2MA 2B LICLYBRBRTORALCHBEMGTZHARISLLEICELTH
FERTHIREEAMELT, MRICET2RE - MBERBT H L TRLETRN
CHERMEOBERLER. SHiL. HEMELRASARCSROAFEEICHL TAD
BRIDETS7 /M (A7) ORSECRMET BT IHRE - "KL, 199
OFERMGMOMHRETNTLINBRHUT AP L . XERVEUTES
WIS PELTTI —25RiIp o HRBLAERESMBSALENIYTSH
3. EANLARZ, BIRRNLRAT—2COBRTHAEC, BEVRATORE
FHBEMTHBLERLENG. T/ T/ 00— ORBERRELIZETHUR
IOBR~DELEVCHAREEHOBREEZEHELTW S,
CALEOTOCIH FOMRERITI2 —IFERITLORSh  FOHNBICLY TOH%
OREMER., RACoFAEAREIhEEEAGLS.
T/HFHEEODUAOBRIIOVTHE, RROEREBEMATRA-BH LS
HTROHNDENEENBESIATVI. EFAORBLEREUSDHS I LI
BWHEZ LN sh BANRBCHEEREIN SV EOHSELHI. MENYR (Y
A ZORNE) OEBESROURRNLEFRI-ERON .
FT/OHFHRORARCHEREICETIBBLPL T/ HFAGOEHRBL (D ¢
LE—%) FIZELT. RATCLHNORH -RATRS, To2BEELERS N
TELF . F/RFERSTLILRCLHRMBERTOLEMEOMBLRAK L
BRoOHE - ARZHEBLTLS. LROTOT ) FORRIZEY ETOLTEMEN
BE3h3. BRALAHORRIZHS.
F/FI70C— IR IRHLHEVBERISMLTHERET—SI12£T<
YR PRAAVFHFROOATEY BRRACHERLRLTOIS EP MM,
MELERLLAATORMARESATL S, BIRLEE - AKlG S IZEMM
IZHB LB ET—SORECNBRETCHY . T/ T /00—-0%EEATHD
BANBRNEER O IO bAOBIRBEEShTS,
F/TY /00— BRURERERIXT—TH/ OV~ ELTRELHBNBATL
3. TOERO-HISLFRAHZAL T/ HEBOREHWERLEPRKICHTIE
WERMEL, URITERAVFETSCENRETHD. RADZRFELEATHY
HEWICHTEIEL LM > TR ETVEAN, YRPFERAY MZMLTIRERRISES
ELRALTOR—METR - BECHORAN+S EEVALVRRIZHE. HE, E
SEREVSBOARELSDH, EXTCHRTIBEMEI I ENDELARE,
HEMCRAEELECMT IRBPHEEL T/ T2/ 0 —0BEBRNAERE
MEEBERIS . BAOTRMMOEMEDOERIZLDIVRIFTHRAAL LORKR
TESCKRB-AECLIBZCENTELL, T/ TV AERDE L TNENICEEN
I —2ay 7 Conference BADEMEEASOMBEEIRTEZC L8 F
ha,




Summary
The object of this report is to clarify the present status and subjects on safety
and influence to environment of nanoparticles (materials) in research and in
government policies in US and Europe and to propose desirable provisions. For such
purpose, the latest documents / information and opinions of key persons in US and
Europe were collected.

Except a problem of nanoparticles in exhaust gas of diesel engines (DEP), as
for the data about safety of nanoparticles (materials) and environmental influence,
only a few experimental results have been reported since 1990’ s. but there is still
faw systematic data. In US, NSF and EPA started a systematic research projaect and
in EU, NANOSAFE project started. UK government requested to Royal Society and Royal
Academy investigation on nanotechnology in the autumn of 2003,

Results of these projects will be published in two or thres years and it is
supposed that directions on later research / developmant, practical applications will
be suggested based on the results

Some results on influence of nanoparticlas have baen reported a harmful influsnce
in an extreme exposure condition. However, it is understood there is not enough
scientific evidence to directly connect such influence with effect to human. The
future systematic study should clarify the actual effect due to extremely small size
of nanoparticles

On the matter of the handling of nanaparticles, there is no particular ragulation
nor rule inUAor inEurcpe. The handling regulation for existing chemical compounds
has been applied so far. It is in similar situation in discharge prevantion or
filters and conventional technology has been adopted,

Safety managament / regulation require international cooperation hased an shared
knowledge. Many key persons expressed their suggestion and welcome for Japanese
government to join and contribute to such international projects as ane of leading
countries in the filed of nanotéchnology.

HE
1) BEOBAM

FIFO/AP—k ILY FAZSZXNH, BRI - IXAF—SH. ERIBE
EHBIHETEIRBREI-T /0D —E LTRELMEN BT, HAEIS
SLTHLRMFLAEPAFSHORN MU LANERNE (2001-2006 §) QMK
44B0—2ctiBFtohATVE. T/ T/ A0—0ORENT/ HBEFITHRS
ERCRMLRTFCHY . MARANANISHES LTINS,

—AT. F/HAEH-THEMETRHTHY . HPBROAFY A XISRBELT
VEEBAChIEREN—BOHEIATLS, AMABEZRALT. EF~ORE
OEELELASEESA TSN, ROOALEL, TTICKE, BMCRT/SHOM
REWEHTLTREMICAT SAEEMMLTLS,

S, F/FO/AT—OMRITLY ST/ HBOERLENBESNRI-LE, TOR
LEOBAAPHEOSZIMT IARMINAEI=ShTLELE, RROE0H
ZRYSREL, bEILENTE, T/ HHOTRMRORALORE LIRS
. MNEIZOLTHEMERMILT 2 LA BB RSENRERET S L0 EE
THd.

APEFREF S LERHOEMKE LT, BRATORRMRFICMT 2FHO®R
R AFETL. T/ HBOLELR~ORY, HEAZ, CEHEFI-OLTHAE
ALIEELITSROBMVAHDOABEERTT 5.

2) BEORE
@ EHTHOT/ HAORSEICMTIHRBERE
ERAOELXRERERVCCREOBNOXBRAT L VIcBEOHM. H2
EOMBER—RALLT, METET—45 - WAFE2RK - RET S, —hbD
MHEEA—RESOBTHAETREL. HHAERY - ARE~OETYLT
BEICEYRSIECMTIRARLMEIZRES S,

@ +T/HEOEFAOUEREONT IFRBABE
EsOXMARICLY., T/ HBORBBBLE FHIVEZRM~ORETFLEE
IERHVTHREBEBL, ABICE>TRIME  BRFAOEREMEMARZE
By 5,

@ F/HBORLAUEFAEFERVS / HEACHICES SBMAET
BAHOXBAEER—RIZ, T/ HHORLEICET IBAARVRY K
FOREEZWEL, ARBSOER MV TREOBESTS5. LiALuds, £
2O, QIRSRI&LSIT, T/ HHOE2MICEL T, BACELTHLHLC
FTOBENRANCHAS ML TEFAMTHY . HEN-RSEOREA R
P/ HHOEE - RMETHE LR - MBRXZ LW,

@ F/ABOBHBLBRSO R JHRERORKERS
HEDFEOT EEHANIZMEL T/ HFEHRRELET LS —HESD
BHBLHBEORRZEAOIMBEISL YT &I, F/HTFERICRSE
OERLELBYELHREAOBREFTS,

©® HEELOHUWMLSHOVEROELED
LROBELBELCHLALL-LBAFICAL. LRO. @, QICRBEOR
BRUBHNO—HOARE~OMALLERERFEREL .

TN EATCOF/ RFORLEICATIHRUAFONRI-MT IEE
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1) IRBHE&ER

AEDBHHTPM, OEEBBIZ VT, 1990 FRUMIZTISF A U HTH
KOOI, EFATMGHN. HTAKEMBLTHLNMHET ZFNXTEN
TLWEASPFRAFHRONCLIRBORNECHE- ST HBIHF L.
ATHREFE,SQOLOMNEGESATND., Ffz. RIHFOPTCELHUE 0. 1um

(100nm) LFOF /7 HBFHE, 1 4 mBEORBETEEREIEABREEE LD E
LTEESATLS, (B8N (7/) RFOEBREEHCoT—RIMETFED
HET—] HFHED, KAMMPLLE ) Jon. Atmos. Environ, 35(6) 321~
331(2000) )

1994 £ 0 6 Oberdorster W+ & Nark Utell Mt ORRB L1 (HRMMHFWR
O, hAFLERELE LTEBMLTCLS ETC ) 47 OMBIRE L & 1000 F{0GES
NoF/AF. F/ITFUTLOE M AE, DHNFOEMHT IERSMBERS
ATE-, UTOXMIE, 7/78F. +/7774—LHRELT. RBNGHTEE
T FEEBMATEAR (ETC 947 &S Y—VE—R) ORBEF LD BTH
LARCEBREBIEDOT—EMRSATLEN, EOFEAZOE ST 2R
€. EBRLEISHT IRE. ARAHCRETERICOVTR, RET-SFRE
THY. AETIEEL.

(1) Pulmonary effects of inhaled ultrafina particles

G, Oberdorster (Int, Arch, Occup., Environ Health.74(1), pp1-8)

EEDPORBRT., MlcBESh-HAMEREFA, RERIHLT, LYK
VWHFEYEREVREHEOREHMELD CEMRENT. EWFEIT. BRE
HTOBRCRELEHNERLTNAE L5 THS. G Oberdorster 1L 25 L1
LoM, EXRRATOHTOHRE L EMBE (toxic kinetics) EFELTVER
ARBEOAGLEMRTHS. BF. HEEREBAFISMAZTLETTWLS.

1B FETE VS RUKHIS, BAZBEFI VHFORXI LDENENET
122V TRBLE (Ferin && 1K Oberdorster, 1985 4, @ ¥HE® s it
F2 L OBWED M : $I#E (anatase) £ JLF )L (rutile), Am. Ind. Hye. Assoc.
J.. 46, pp69-72),

A T.1994 ££1Z Mark Utel | 18+ (University of Rochester School of Medicine,
—a—F—%) LRI, EABYT IHMMATHBRENERESASC L
EHRELE TEBMBEFED ZABLE.

Journal Environmental Health Perspectives ® & U Mifi® G. Oberdorster &
SN Utell 12k 3 Editarial (2002 4 8 A :vel. 110(8), A440-441) Tid, F iz,
HAEHFORRBEIZOVTORMCOLNTRATNSG, W5,

» Bi-MERER E L B (Kreuter J. 2001, Nanoparticulate systems far brain
delivery of drugs. BMORERIZHT 3T/ RTOLAF AL, Adv Drug
Delivery Rev 47, pp65-81 )




© EMNSMmAFET (Gumbelton M. 2001 Gaveolae as potential
macromolecule trafficking compartments within alvealar epithelium, ffifg
EEATIAVA— ALY FERILTLDIMENLEEATFELTOART S,
Adv Drug Delivery Rev 49, pp 281-300)

v MBERANASPBHRHE (CNS) ET: 1040 12, Howe & Bodian Ik, MIZHE
HBNREEEIALR (30mm) 22V TOZOL 3 HRERBIZ>VT. BY
I=#4 (Howe HA & Bodian D. 1840. Portals of entry of poliomyelitis virus
in the chimpanzee F /XY P—IZHEH 2 MREME T LA DRARHE. Proc
Soc Exp Biol Med 43, pp718-721), 251z, MOAN SRBMPRMENM (AR)
FTEHBLTL 30 FROSOHT (500m) 2D THE (DelorenzoA.,
Darin J.1970. The olfactory neuron and the blood-brainbarrier. In Taste
and Smell in Vertebraates. MM OMBEM{L &L BEMED/NY 7 - - Fdidnh
1= & i+ % Bk & R v { Wolsten-holme GEW . Knight J.eds. )
London Churchill,pp151-176 ),

(2) Impact on Human Health I Pathology of nancparticles

(BE~OER |l F/HFOKREE )
Dr. Antonietta M.Gatti, Univ. of Modena & Reqqgio Emilia
ERRRARUTOELY,
- APTHERERELYDEC, HAECREALRL,
s ARADEARE: O RRMSHOFRT
@ Hik (B9 A5y ANEA

- REZNCRE~ADT/ RFOEREIETORANHD
- ARMEAORKREIZT /AT CRAEHTLEN
S5l tmbEERELT
C FT/TORMEYRY ER ST
C RRBHETOT/ ATFOSBRRIFBIRETHS
C ANBEAOEAOERI-HHENERETHD
HEORBELTING.

(3) Human health medicine and nanchiotechnalogy
ID—92av7 ErORE: BRELF/N4FTo/00—)
I . ERFLABORIATHhTI—
SURTY L (HRZX) : 1998, 1999, 2000, 2003
M—svavIoHm
C F/RFF/FaA—T, I LUORRERBYL BT INE
- HERIHT ARSI EEREMBTEOMIOHEL
KR F/ABPEFLVLBNKE (ESEN) . HETRAMMBEE CHRM
Hohd, (B): KMHA>TO Fo,Ba Al Ng. Ti.Agh ERRAS
DR, MPTOBaLE
RR2: HRBRICET2T/HTOBHRE, EMEMR. BA. SHRR.
EAGERGZEATOMMETLICLEYRENS.

WAITFERAVE T/ HTFOMER - ERRFBEES L VABTOELSN
HRAOAEIEHN - RUNSMHEZRET 5.

(4) Pulmonary Toxicity of Single-Wall Carbon Nanotubes in Mice
7 and 90 Days after |Intratracheal Instillation.
{ Chiu-wing Lam ) (Toxicl. Sci. 2004, 77(1), 126.)

FRLBEQT/ Fi—TRERCEVOT, TALEERIIRELT, Ano0
BOWEEIIHIZET S, CORXREDHTHEMNE L D TLo2F—LH—K>
F/FA—T (KN OB IZML CHEMULIENBREN-BYORED
1253, ABUREEOME. SHESRLES I B0 SHONT IZDLWTHER
BNeEn=, IPRAOKERICEF /S F1—T. A—R»TF v (carbonblack
negative control). $UMIFE (quartz positive control) MFASHh, &
hoOffiIZLE) T Bk, 90 BRI-ERRERNSHNThhEz, £2TOr/F
a2—TJik, ThEIASAERVRAOMIZ, F/ Fa—T2RYBL LS IZREA
PHREEETVLIEMMBAYB L -BOLEKNFE (apithelioid
granulomas) 4>, $HMWEICIEMEE#E (interstitial inflammation) %3
Ltz h—RU TSV ETASRETIRARERE LK. BLREDEX%E
FEAERETIRAEER~PEEOXEERL-. ChoOERF. TCZICRL
EEBENH. BOIVRAFOKBETH—RY T/ Fa-TomI-ET &, £h
Bh—MYTS59 LY HEBTHY, GRLYLEETH-T, it
WIZRATERRIZBIAND L, ThFRXRERRLOBRNRES SE-TL
BEibhdl CEERLTLS.

LiL, COBRRZHLT. CORRMNS/ Fa—TJI&aTELEOD, ¥
YILPEHET SRMUBHFICK>TELEMESHIZ, COBATETH
RTHHEDEBENDS,

(5) Comparative Pulmonary Toxicity Assessment of Single Wall Carbon
Nanotubes in Rats.
{ David B. Warheit ) (Toxicol. Sci. 2004. 77(1), 11D

CARSYTNIF = A—RYF ) Fa—T (SHONT) I2BE L THPIRLSIH
NERBER-ROOBMBEOLHRT, SWONT 12£35y FOSHOMBIEIS
DWTHELE,

Sy hOMICE, RTOBRBNSAERFNEASHE

1) SWCKRT

2) EXRHT (positive control)

D AR LG T (negative control)

4) UUBEEMOERERIEK+ (% Tween80 (vehicle contral)

) Y3774 +EF

FEARBENRES Y FOMIE, RNaFT—h— SRNEEK. SLTEALR
24M. 18M. 17 A, BLU3 7y AROMELOMRFBLEOF@EIZ &

SCHE L,

BERMFE RS, SWONT 1252 2 ABRILIANOS Y FORTRIIH 1 5 %I
ELE, RERVC &S, CORTCREEASHESF/ Fa— Tk HLHRE
DREICERATILOCHIT. SWCNTOMBEICLDLDOTREN >,

LALANG, BECBTAT—20FEAML 2O RRIATLT. TBA
DHEFATMHROBR . MEBATCIFTOVILSWCONTIREBShDRITERIZEL,
LER2T, ChEDREOERPHAR UL, RARKOFRORGTICE
TRENCRREAI2TENDHDH.) £ERNLTLS,

(6) Acute and subacute toxicity study of water-soluble polyalkylsulfonated
€60 in rats
( H.H, Chen ) (Toxicol Pathol. : 26(1), ppl43-151)

I5—LYESKnELCERABAMANSY. ChoOEHLT/ REOK

MERELTOAHRMNEIALEHSA TN,
polyalkylsulfonate Shi=75—L > (FC4S) CHABEh-RX I BT AT

hoOFREROEHAUTOEY FShTL 2.

SRBOBREShRE, FUASIERIETHELNES NS,

CHBERNOZEAR, AXI (50%HFER ca. 600mg/ke kM) THMEERLLE.

- REARELEREAOZAR, RREERT 230/ FERD S 1=,
Ay Y Fik, BBAX (lysosome—overload nephrosis. phagolysosomal
nephropathy) 2HMR¥ 5.

CHRSKAERER. COVSAOT/HFICHT IRERRI-E T S EMP2H
BEELTRIDCENTES,

(7) Photo-induced cytotoxicity of malonic acid (C601ful lerene dorivatives and
its mechanism,
( X.L.Yang ) (Toxicel In Vitro . 16(1). pp41-46)

II-LUEREOAFEMREE L ANAREICELNTEI YR SMME,

REUTOLENEOMEIBTINRTHSE. ERETOVRIA—TIBE
@ C60 BMik (DNA C60. TNA C60. ONA C60) iI=DWTHibht,

ETOLER, TOVAEREKCO OBMBBIEILAR, SLUAHBICEREL. X
REICLHHBOMHESLNL DMA C60>TNA C60>0NA C60 TH o 7=,

KERE S ¥ H I quencher manni to) (XA L 1= DHACE0 I= & Z MABAIRIEERLLT
EHMot-. BAEEHIZ DHA C60 [ Gl MO BE 63 55 425=HS L, 62N
MIE 6D N OTAIRENNH A ENbir ok,

ChoDTF—ZEC0ITMABhE-TOVERAFOMMNLEEE I EELE
FIEMI-L. MEAM (cell cycle) DEFE-ORBOAN=XALIZLEANE
LAKWIEERLT LA,

(8) Effects of hydroxyapatite nanoparticles on proliferation and apoptosis of
human hepatoma  BEL-7402 cells,
{ Zhi,Su Liu ) (World J Gastraenterol ,2003 9(9), pp1968-1971)

HBENTOADOHRY S MMBR BEL-7402 1655 FOFLFRE 4
(hydroxyapatite) (HAP) &/ RIF O RIS T A E., AOFBT @Kk
BEL-7402 15 % L, @A DRE D HAP -/ fiF (E 2 50nm) CTRE L 1=, MAMIE
OREWHOESVE NT Aoy —A—4THHL, BRO7R =T v 9
(apoptotic) KM PO LPRE, RFEMB. BLU70—H 0 b4 MY (@0
WREHI) (FOM) D@L, HAP +/ R FRESRICEET I CHREA oMk
MBEMMTEIETCECADNFRY > EMM BEL-7402 OHERRE

(apoptosis) #FERT S, (G : apoptosis MEOEEEHMT )

(9) Surface-engineered nanoparticles for multipie ligand coupling
{ Ruxandra Gref) (Biomaterials. 2003 Nov. 24(24), pp4529-4537)

BEES—Fy P LEGREEAEWIRET / HTOREENIT A
LERVELE—BOFRIZHLVT, 100nm OF / HF O cytotoxicity (K%
%) 22V TCEELE,

HOABREEMICEALE T/ HFRAONT-DEL Y OBRHEFLRANEL.
EFFobiotin—PET4 v (avidin HEFAICLZEGRET/HFEYS
Y F(ligand) THELTIHRTHS.

BRoYAYE, BEAVREOESMITL>TERI-WELTRET /BT %
WEEIc, EFF b, B&U Pegylated EXFo—RyYTFL I Ya—N
—e-HFO554 > (B-PEG-PCL) #WAKESREL. ®M10mMmDT/ HFEL
THALE=.

Caco-2 MMIHT 57 / REDEHRBIEEMBLBSIL AT, 300ue well
FCOF/AFORKCEIEROEFER L OBULTH .

CORFRTC.EXFL—PEG CHE LT/ BPIL. 4 ML ORTHIE (PEG
OREEXK. AH. UHY FOES. #E) CHRLEALT/ BT LOMOE
HEROBMRBICABLGY—ILELD I EMbMoT,

(10) Distribution of sunscreens on skin
{ Jens Schulz ) (Adv Drug Deliv Rev.: 54(1), ppl157-163)

R, BRITLHOYRIZEBEME (TAT)L) (cinnamates). £ DO HAE
EHN W RERHZEESRFITANS L CERSATO - RESZHHAUVER
BHESCIMNOABEBLEI 7245 (SPHIE, HREIZIMEOW I 158
ROBRFMEICEZZLERLTLS, SH, ZREFS Y, BEERLZ SO
MELRBENAREIRAKICH LTRENESH S LD o TN B HE,
EFURTERS-L2BEOSRE, RERKE. HFY1 X, HH0RRME
LERROWFRLChoOMBORNBRI-REFOIMENI EERLTWLA,




RMELEZBMEF 2 EMI-ARBORREICLELTLEIET T, JYRL
ARN. AORBEORNBICEREShZN,

)
{11) Future Technaologies Today's GChoices :Nanotechnology.
Artificial Intelligence and Robotics :
A technical, political and institutional map of emerging technologies,
(A report for the Greenpeace Environmental Trust )

JY—E—RILk o TEESALIZLANDLY, WKL, BFNL. $E
F.ELT. LLBATLE, /75 /0V—0RENKR, BLUVRELFRD
ARk-MTIRRERLTVS,

RS, LS - SHPNLEMERAOMBKLRAL L SIS, +/F70/8
C—ORHEALFROUKOYRAIBBEOMICEREBHTINE,

(12) The Big Down Atomtech-Technology Converging at tha Nano-scale.
( ETC Group )

FIRF. T/ A BE, BATFEE (nanofabrication), HFHBLED
FhieFH 70— (Atomtechnologies) —F/ - Ay—LE#Hd B 53
A AEE. WRERG. BRESLSOTEOCHRGE, HRI-5XHTARMLED
HBEAVRIFZONTHRTNE, HAFER~OER, T/ KNZEMESR
CHEATASREAKLORBICEZRME. FTMEPORFOMERE. A
IHE (Bionic) — YA K—F~ORMEEDYRZZOVTHIL. ROES
ZRBLTL3,

CHARESISHLLG MEOBMKNSEISHT IFEGTER L. 7/ HW
DK, REK. RFICEETRERICOVTER, AOHRBAOFETF&K
FLEFTEREITHS,

fEk, AFHEBEEIMALRK. SLUHENURIEGSALERETLNED
T.MA. KREHME VAL LECHAROEREFEM T Sh TV ERICE
HTIREDB L,

S, RAFAEE L ORISR TN TR 3010, TO/BEFH
BELUVRBOBHICHTIHEN HREFN H2WFEFRETH D,
EDG, EBRNUFEANESA (ICIND) OHX - HKImHT 5028
HSREVWIRACHINETAEESS, HE, ZFASREGS MEX - B
E2t 59— (UN Centre on Commerce and Technalogy) MMIER

Nano's Troubled Waters. ( ETC Group )

Dr. Eva Oberdorster H¢. RE {L% & £ MK (2004/3) 12 LT, Mbuckybatls
LLTHohEYyh—R—LOBELEA—KRY - 3/ BT MRBOBE
EouNY, AMOFAYNAR—FEtMbsARERER (linid
peroxidation) OB CRAORERICEEEESAS L) #HELT.

COBRFORRIZ. F/HTARBICEHSIALEZZRIYRITERED
A2~ bTERONOLOTHY ., T/ HFOMRNEFERETAELL
5 ETC Zi—T 2002 #E, BL U The Institut fur okologische
Wirtschaftforschunglic& 44/ B FRBBIzBB T L ERETHVENSH
EHRB|EETILOTHLCEERBILTLS,

Dr. Eva Oberdorster ¥, COWRMEMICHL T, INBESTHY . KES
TV, F/HTFORXCAANHIITTHY ., BEICBT SHENLT
—SNEFIEVOCETREELTHENEAZTHE) LLTLT, ETC Y
L—THLRERTHS.

FoHERZ MARI—T LI LBERKY T/ BT REERICRATREIS
HRDLEATWVD, BRMEEER THFRENEEZRRANEND I OL LIC
fibhaRETHY . T/ HFELOLR AR OB FEATATHM = FH,
TRHES, —BALE>THERESIEETHS.

1997 LI A W - BiEICET IRE 0OUNYA LTy TEhTb,

BRAETYLTRERKR
FA—HELTIHE. KEOREUTFOM~OBEERE L TE, PHIO

(HZ10umUFTORT) ATHR, MELCPD B EMMEANRE D,

F 7 $FIx Natural & Man-made A% Y #FEHKELTNE, S | £l
TEILCRAERNET—2AHESTABOHT LD, RAVRICOVTONRIE
B, REQEBELAL. S~ 1 040BREBNBIOHT. KRNIZRHS
hitoRdad BER/ ERFNLAETCROGBAOFBTHS, 5. #X
IHEORBEG, BELREORSCRARBOBIN ST A—UNHLED
BREEL R BEEHCRERELETLLELEZAON, ELVEH -
T—RIB&SCHREFENBEL VS RRLBL, kT, BEHE L
EFEEMNBETHS.

Nanopathology Project 02-04 £, 1M 2-D, 7K% - WBOXEHE
T T/7HTOEERR. ROSH. EASRT EOEE., ESEN THFE, 2
REQR, DS THADHET >TSS, i WM MBEREECEROT/
HFZ2HMR(ER). T/HFOAGNOEREBRIL TS,

AEMEERZ. T/ F7ERAMLTVARTRELAS, S/ HTORRKES
B, Ao ORBETIAFLOBERLSL,

BEHELTH, YA PHRAV MO BIZET—40D 4L, E5ICT—4
MOBETHHEDEMMAS L, EU, USA L LIThhAMLRE - FREMBLT
Wa,

1. 2 E2PELLTOBKEOE,. MBEXIBE (44X, BRE) OBRI=FDS
HREEOM

1) XMBEKR
H=—RoF /7 Fa-=TLIS5—LUNBRYETFShTWVSE., PARA I
MI7A N~ ERLHEBRRTHERAL T/ NTORBRBEONELZEDD

HHEbH5B.

(@]

Particle Toxicology from coal mining to nanotechnology.
( Paul J.A. Borm) (inhal. Toxicol. : 14(3), ppdti-324)
HTORMRIEENICFTIREY, HIVRER. FARZX . AZOLEH
274 8— RECTHEREFTONTFRAR (PM) LEHEICEboTVS, ©
DNXZHFENR-BHIARLTORRE, HF~ORELI—DvT
DEDFHRIZHTIXBEOERNLERRNGRTVS.
HFERIL-BEORRAOEREFTDA N ALOFROIEI=E LT,
A—0 KR - AXEAERK (ECSC) FIFMITKILBRNERELLE,
SEOI—0VAICEFIHFRROEAIATRIR (PN) T, HRARE
Wl (WH0), 3—n v/ iES8EWMTF 0 54 (European Union Fremework pro
grams). Health Effects Institute(HEI) H#BEZEHL TS,
HFSRPIETIRARRRLBEORRL CRUTORAARES TS,
- BBENM (2-5 mg/m3 —20-50 mg/mdiz)
« HFH4 X (1-2 micron —20-100 om (EHHTF) =)
EROBER
« #7T R (endpoints)
- RREM
c BEEhEHFOREEBEFICEEELY. HFEOR~GEL, MO
H#EMNLHICEMND.
- BRTHEBEELTREASCEABY ., MITKOHHAMA T, ML
RENSS—BHRTRKISH-> TS,
CORBLRVRBERICELT, BENERBIECONTL 2 LBRMN LS
N HPFRRICETIYA X ERBORB-MTIARMEXRTEE5. #
FEREMBENOULILTLWE I ENEEL D,

(2

Pulmanary Toxicity of Single-Wall Garbon Nanotubes in Mice
7 and 90 Days after |Intratracheal Instillation

(Toxicl. Sci. 2004, 71(1), 126.)

(1. 1R (4) IZ3IAFEH)
BEMESKRONN, SHBSXRLZ IHSOL VI —Lh—K LT
JFa—TIEOLNTHENESh-, IVADRERIZEF/ Fa—T, h—
#> F 3 w4 (carbon black negative control).# % LNEH 3 (quartz positive

control) MEAEh, ThoOHOMBABERHIHMNThNT.
2TOF/Fa—TIk. ThEIASNEIIRDMICH ) Fa—TZERY
B LS LRAFLEMEESTOLINERPAYECL - ERBOLEHRTE

(epithelioid granulomas) 4, H3H&ICIEMBIE &% (interstitial
inflammation) %L1,

A—HY TSI EFASAETIRBERE =M. BLBKOBRZET
AEht-RORERE~TREO#EERLI .

ChSOERIE. REOERUTH—RYF/ Fa—THMiImET S E. Eh
Fh—HrTSv s - BRLYLEBTH-T. BROISBRATHREIZEL
hBE. ThREAXUMRLOBRMELISEIIEBALND) JLER
LTwnd,

LinL, COBRKT/Fa—TIckaTELEDON, Y TLPIZFET
AZEMMBHFISE S TELENEI NG, CONRTETARTHZ EDHE
HWnH5.

Comparative Pulmonary Toxicity Assessment of Single Wall Carbon
Nanotubes in Rats (Toxical. Sei. 2004, 77(1), 117

( 1. 11 (8) (Z3IAKH)
SUTNIF—Nh—HrF I Fa—T (SHOND) =& 35 v FORROME
oL THESA, SERONTHI v FOBICIAThERRN ShE,
SEARBE N5y FORIE. /S44T—h—. Eh8EE BLUEAR
2480, 18M. 158, SLE3 r AhOMEMOBMABELWF@EEZIC
KoTHMmLk,
WERABVRAS, SHONT I2£ 32 45MLROS Yy FORCERH15%
ZBMLEN, CORCERFASAEFT/Fa—TJIoL2LMAEOMEICE
BTD240TH->T, SWCNTOMBIEIZLZ DT EMok

Acute and subacute toxicity study of water-soluble polyalkylsulfonated
€60 in rats.
(Toxicol Pathol. : 26(1). ppl43-151)
( 1. 11 (6) I=BIAHEH)
IS5—UVLVEREKOERABAFANSY . ChoRRET/ HEOREE
FELTLAFRAEL A ERIETATLNS.
polyalkylsulfanate &2 5—L > (FCAS) CAMIM-FXIIMET 3
CheoOWROBHANTEL, ARERLEIABELE LY BEHRICED
BB EMTENT,




(5) Photo-induced cytotoxicity af malonic acid [C680]ful lerene derivatives and
its mechanism (Toxicol In Vitro : 16(1), ppd1-46)
( 1L1H (7) =31 %#)
IS—LUEBEOLRDMERE S RMRBIEICH O TEC YIS SHEMAE
B ELUVEDE2REOMRI-MT IHMRT.IOVRTIL—T IVKO 060
B#EIZ DTS NI,
TORR. TOCRKERE 0 OBMEBERAAN, BLURKNBISEEL.
HBEIZ & SRAKOMBE S LV ik DHA C60>THA C60>0HA C60 TH o 7=,
ChoDT—5 L0 IMABhEROVRATOUNKBEER L -ERL
EHER-L. @RAK (cell cycle) DEBRX-ORRDAD=XAhIZ&D
NLLABLIEERLTLS,

(6) Distribution of sunscreens on skin,
(Adv Drug Deliv Rev.: 54(1), pp157-163)
( L1 (10) ISBIAFH)

BRTESOHRICHLT, —BRIEFFY, BEERLEORMMELEER
MNEBLRABRSH L TRABENB S LdthhroT LS,

AP, BLUVETFERDIC L IBWAORRE. AT, KFYHCX, 53
DERUMELERROVWTALChCOMROEABRRICEEV IO LI &
ERLTWS, SUMELECREFS U BMARBOBRBEISXALTLS
BT, SYRVAKE. AORBEVREIZRKRBEIALL,

2) BAET ULV HERR
T/HFORLBLEMHVTOARBRNLCERSNELR+2THY ., BFICL
YRECESNREZ20THENOARSLELORRASH S,
T/ HFRREBEE. Surface Chemistry, EMMBEOER,
T/RFERAADANXLETHATHY . +/ BFOLPOBECIEL <
MENBEORSHDE.
FT/RFO2OORKME : QY XD S ORERD N,
LEREENAENL, RECHVEF /- BEFRE, T/ RTFOMEL : BiEs
BROWTHLD
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1) XREERR
EHMB-FENLATEY . AREHEFZLTOTTRROHGREL L
THRAEC, BESLFiE - BEIR. 2000 FHEKY, %, RitEELLT
FREFREORMLSEDLA TS,

(1) Comparative Pulmonary Toxicity Assessment of Single Wall Carbon

Nanotubes in Rats

{Toxicol, Sci. 2004, 77(1), 117)
( 1.18 (5) 1231 AHFH)

YUTNIA NN —RLF I Fa—T (SHND 1225y FOSEDMBAE
EOWTHESALLOT, 59 FOMISSHEOHTEIALTREHROL
BETo1.

FEALBENES Y PO, A4 FT—h—, SREWHEE. BLUEAK
246M. 1EM. 17 A, BLU3 7 AROHENOEREEFRFERIZ &
2 THEEnt,

BERABMNBEE, SHONT 124k B2 aRMUADT Y FORTRIZN 1 5 %I
BLEMN, 7/ F1—TJITL5LBAUOMRIERTZ2L0TH-T, SWC
NTORRBMICEStOCEEd 2z Eh, REORBHERROHER. M
TIF7AJI SHONT I8 En 5 RITERIZEL.

COEROEFRFMNERANLE, BABEORRORITIZL > TRBMISRE
ThALENBHLLTNS,

(2) The potential environmental impact of enginecred nanomaterials
( Vicki Colvin ) (Nature Biotechnology, Vol. 21, No. 10, pp1166-1170)

COREOBIIE. ATDF/ YT YT (engineored nanomaterials) miF
BHAEMOI L~LT—RIAZERT T/ -HEROARERRL TS,

Aoz, AT®F+/IT')FI (engineered nanomaterials) O EMEME
QBT AT ARMEYFRELTLS, LAL, I75—LUNERALELTH
EHLEWIZETh—Ru Tt/ Ml (75—Lovh—HRut/Fa—7)
OBEEHRETIHTMIHTETLS, LT, HRERCHMEE R
RIZRATEHRENNL DA ZAECILThATETL S,

CORXOMELZRIE, +/HFOREREIZMY ZHTHI-OVTERICE
AESIAXRA v Ty I RAER/HTTVEIETH L. ENIAXRIVTY IR
K12, BELOVTOREABZIPICRCARShE-ERMEF (Ultra Fine
Particles (UFPs)) M7 B3IAXMLEERTVS,

(3) The role of nano-particles in material-induced Pathologies
( A, Gatti, M. Arata ) ( EG NANOPATHOLOGY project )
T/ EERIOC) FOBRIE. UTTHD -
FADFERFORELNTOLACRET S, I 20HFELGF/ #HF
RUDEHOBEAOAEEY—LEHMRT B,
BULHARBEBLIVERAETLISELES>T, HFICLYBERSh BT RENE
OHLIERORBAN-XLERET 3.
s F/HMTFORBRMLERERET S
F/RBEIOVI) ML 3DNEFNBE L 2 0O TRNHEMESEL 5D
DRRNA—+F—2BATNS, XTAV Y FIZ W0 F I2ZAIRE—FL
AFEMIzbizaCiThhlz. U272 F&Y100F1—00&ERER T,

2) BAET UL THESR

RAT OBRMEREE F~OERIE. TOEERMHMELTL. AFY A XOES
I3, KECRLGCEERNEAL, BEOLLECHERERDA S,

RNARCOVTOREIEML, Tio2 2% Dose CRASH-REORHT Uit
ITHEEEThTLS, BL. {EDose CIXRELL,

BEFEAZ; A—Ho T/ Fa—TLMEMAFLTRE-ERE5A 5T
HHELAHL. BROFELERIEREEAS. lupont DRBRLHTOHNKE
=EVELO,

EFAQERIIOVTR, BRERSOCRBETOYNRBROLER,I ST A —
HKHZLEOTRLHHMN, BRRHETEELEFLECRVELEZELOA, ELLT
— 5 RHCEICERLEEENDETHS.
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1) XRFBERR
RETIE, 1999F &Y. ECTIE, 2000 FH LY. UKEDHE CERETIE
2002 L Y BRMICRAT AHEHNMMEA TS, &oT, F/7HF. +/7
TUPLOREEFRRELTE., REERSAR, ECOTOSzH LIS LE
HEHME, FREORTF LI vMEL,

(1) Risk Assessment in Production and Use of Nanoparticles with
Davelopment of Preventive Measures and Particle GCode
( R. Nass ) { EC NANOSAFE project }

F/RETOT S M, NETH, NRELVHRERIKAENS, 7/ 0
FONE, RELELUERPIZAFRIVRIDOTERAV FEBYBRS.
F/RR2TATVH ME, UTFOR= b F—ERITHHBATLS,

C F/RTEERF/MREMBLTCLSHRR
s F/MRAERENERLGEALTVL IS
- HRESEFLESOERNAEFRR

c REUETEXWAKS

AXTOAT O RE, 2003F4RIZRF—FL 15y ABEIThE>TiTbh 5.
EUZ7YF&YI0ALI—ADERERTITVE.FAY Y FOMTHIZIK.
BERBRESLVRRSh 2%, REARLTHEES L CRAEEAEDES
RETSHOZMAMAND,

(2) AQuality of skin as a barrier to ultra-fine particles
( P.G. Loser ) ( EC NANODERM project )

AFRE. BE. KF 1 - y7OREANBCEASATNST /S TFORSK
EROVTHET210THD. AHRRCOTECMAR. —hosolfMa
FOAARE, <20 0 Ti0) KERMOARBOLZETCIZ, ELVERRABOTD
CIRETCBALTLEANEAEETLETHD, COEBMDSH, KRS
ENETIRFEMASHoh-BREEORAMBRELINMBVOh, B, B
B2 b FOREROEMA particlo-tissue (/7 MF L Y588 IZNNR.
particla-cell (F/#T L YL 24M) LOHEELERIOLTLHAEEAS,

FT/RRIADI Rk, A DOFHHER L IODHREMEAT 7 2O
K- FF—%BATLE. 570027 FE 200351 i A5 — L 3EMIz
bloTiThhd. EUZ7YF&Y110F1—O00REERF TS,

(3) Broader societal issues of nanotechnoiogy
(J. of Nanoparticle Research, vol.5,  ppl181~189)

COHEE. TAUAOKE, e, BERUBRICBTI2&bYALIZOL
TOBRRIZHLT. W OFMERORBLTI LS/ Bhh TS,

FT/F0 /05— DHE~DEDYBVIZBATIBMRISHL TN L ETR
ITMTAEMAaHMERENEMIFEKLERAGATVSG. COMKERMODS
5. 2387 FILILNSF (US National Science Foundetion) £ L THiEah
5. Bz, MBRUMRAMMIMT 5F / A5 —LOFE (Nanoscale research)
20T, EFMSFHEEALLAREATLS. CORHTIE. NSF ZALTIF
A FJu. EPA (US Environmental Protection Agency) %ELTIX. 6 EAK
LHEESNS,

Ml 2 EhE=HRATIOD ) PRUBRREYE—IcoL TRESATD
Dr.M.Roco DRRXPONR 3 £ FRIZFRT.




K3 BYBICHTEF/Ar—L70wRIMT 5 NSFOXR
C(EDLYENTOVTOREK)

F—% %% EFURRE) 1 .

<A, RE, BHISENHD UG Davis, IGERT 1999-2004
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CKDYRAFATOHT /04 F  TANUNIRT and U, NotreDame 2001-2005
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BRSNS UcH, U.Vanderbild. NWIRT 2001-2005
DX EIEE TX Tech University (M K Ridlo

B MRERE~D Lehigh U (A K Sengputa) 2001-2004
j EXORNO):A

- ERBRTCOSFERE U. Okurahoma (M. Nanny), (NIRT) 2001-2005
L B2 L i) U Virginia (M F. Hochella)
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(4) Impacts of Manufactured Nnomaterials on Human Health and the Environment
(B Karn) (EPA)

EPA OBIRHET, T/ MNCRBIA-HEOREWTREIMAEEHE
FRRERELE, ST, F/RRER. F/OHTF. S/ F—-T T4
v, EORESS, HABBFLOHRENS T, 1 20HRT—M S
W3,

EROBYIYIE, 2003F 28T, FRIOT < bIE, 2004 £oh I LA
Fhd, RUMEREIHRT—IRUTON<CHS.

® &BEhi-T/MAOEM
T/ MEOBER VL EREMTBEIZEIM?
T/ MROEMFHOBRASISTIL—TRHFTELRLM?
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T/ MHEOBENLAENREZBEICHBT IREAFTRERESLSLOn?
CANERELEYPHTDRICELDOL S LR ETANBEEEREN?
BROAN_XLLFOFRBBZES VS LOM?
CERENERE. TOAMBREIC YOS SREBTEN
NOoNOY TBREILT/ MRIZE Y HEISBEN?

@ BELRUVEMZLTOT/ MROBY, Xk,
CEOESEFRTH/ MUEARREICAYRALTEN?

CERBRETH/ BRBEDLSITHBBE—FELON?
-EMBMTT/ HMTFRELE (KR) TEM?

Q@ F/RRORMLEMER

CEHRABRMTCAMEMEAICLCELENEES /  MEIRBASh LD ?
CREESNEAMBRACEQLITERNTT (AN
cHEYTREMIZT /RAUORRBISNLTENIENERT LT LD ?
CAMIHT2RREESVSRBTURCZOM?

2) ®AETULTHEER

MIMBAFOMY EAE. NNI (National Nanotechnology Initiative) &L T
HEARERL AFHEENERAS FT8BSAS Environmental Health& Safety
MNHYZFEBLTLS, FORMIE, Journal of American Chemical Society 2005
SIABICHEING. BROEBISLY, 23 FRIZBEHETh-T0Yx
9 CORRMNE T 5. HFEME W 2B THRB/BRRAMMEEh, EPA T
F/URADICATE 120TRV ) FOXBEERDEEPATOF/ YURIOR
Y #2132 National Toxicology Program € .EPA RO BFFE AT~ Toxicology Labs,
1284OWMBEMETS. k. U (K WMEY), hi s, AR BELG YL
OEREEEHTL S,

CBEN 7O 2o FENSF ORE 2. 5M8 x 5 SEM O RIEH (0206 F) . S v 3>
BFREEBB-GEOF/FI/OMB, TG, RIS/ REL SR - AL
OHEER. FHHA. kORE. BETHE. ChETORRIR. FMEANS
WA 75— LU RKISERLERT DRISBLE=T5—LYNREERIT.
EEARCL Y BENFMTRIEL,

3—0w/SRkid, EC 2 TIL, NANODERM Project : 03-05 .
NANOPATHOLOGY Project : 02-04 ££. NANDSAFE Project; 03-05 ECEMP.

NANODERN Project : 03- 05 4F. 1HI-1C. F/HTOBRMRAORRET>T
W, T/ RFOANEADERIZARZ MzRELTWS, 03 FOKR T,
RECERTSMELL. AFLURE, FHE-SEREEERRT 5. $MA
BRI3 6 B, NANODERM 1X, EU LRI COERIEMLY, NANODERN ) 2R 13 B2 il 53 E2
BOEREFNLET JO—FHREEUD,

B RRBBLEEORYMHE, XA R, KAV KEETHThTLEN,
04-05 FICHERHNHTL 3.

ERped (2. L) (. USUSF EfORM: 044 6 A, Brown X, Carbon
Conf, 04 7R, ITRIEMARME: 0MEIZALZEMNHEShTWVA,

oM T/HTFOHNH. BIURDANCARIMFCETZRARBHE MY 5E
AOFRUATONRIZET LK

2. 1 F/RTFORREA~OHHLEE PAOERBE
1) XEEFLER

(1) Pulmonary Toxicity of Single-Wall GCarbon Nanotubes in Mice

7 and 90 Days after Intratracheal Instillation,

(Toxicl. Sci. 2004, 77(1), 126.)
C 1. 1R (4) ISBIRAFH)

REBOF/Fai—THELTBLOT, ThoRERIZHBEL T, Npton
TOEEITHCETS.

YOAQERWAHITT/ Fa—T7, h—K> TS5y (carbon black negative
control). % LMEHEHX (quartzpositive control) AGEASHh, Th oML
B T A%, 90 BRI-EEBRERR I Thh,

B2TOF/Fa—TlE. TREZIAENEIVADMIZT/ Fa—TERYE
CESRALHMEEETLZMERNMAYVELSLBOLEHRASE

(epithelioid granulomas) %, H AW EICIEMEMERE (interstitial
inflammation) £HRL |-,

Hh=Ro TS5y I EFAINERIRBEELE 1M BLOAKORREEA
ENEIVAREE~FHEEOBEERLE.

ChLOERE, REOEHTHA—RUF I/ Fa—TIHHICETEE, ThiE
H=—KL TSy 7 PRRLIYIEETH->T. BENIZRATSRRAIEINS
L, ThARBREAGRELOBERBRELSIZE-FoLEERLTL S,

LAL, SORRMS/ Fa—TizkaTELEDON, YU TNdIZEET S
EMUBHTFICL>TELENEINE, CORATRTERTH S L RN
b3

(2) Comparative Pulmonary Toxicity Assessment of Single Wall Carbon
Nanotubes in Rats. {Toxicol. Sei. 2004, 77(1), N7
( 1. 118 (5) IZS|AFH)
PUIRIF— LD —HKYF I Fa—T (SN I2£55 v Lo RO MBI
IZOVTHEESA, SREONTFES v FOMISEAL THERBRMNShE -
BESRMEHLRE, SWONT &5 2 4BMLUNDS v FORTRIEH 1 5%
1L, FAShET/Fa—TIRL5LHATOMBIERTHLOTSH
ST, SHONT oIk DT Mo,
(3) Acute and subacute toxicity study of water-soluble polyalkylsulfanated
60 in rats.
(Toxicol Pathol, : 26(1), pp143-151)
( 1. 15 (8) I25IM#HH)
77— LR ELOEMAARARLEY . HALT / MEOREZRE<H SR
HELTWD, Il SN0 OHOBRFRRBMO—KATELTEY,

2,

BRENEEEE, COISRAQOT/ HTIEHT HBERBRICEFIEMENE
MELTH/HIDIEMTES,

(4) Distribution of sunsereens on skin,
{Adv Drug Deliv. Rev . 54(1) ppl57-163)
(1, 21 (6) 1231FH#H)

BRfITLEHOHRITENT, ZBEFSIY, BIEERTEORMELI-BRA
AEBURARIZN L TCREBENHS LD 2TV S,

R, SLUBFEMBS2TROLRE, BREHHE. BFICX HIL
BRMELEBROVThL ChoOMROEMBRICIEBEU2MZVNI L ER
LTLSRMMELEZBREFIVERCARRORABISEEL TLSETT.
LYRLAKM. AOBRCRNREIZRREEATL,

2) BAETYLTHAEER

FT/HTOR, AT 42T, ABEARBEERANBRALE> TS,

REEOMBFEIL, Inhalation(BRARE), Instiltation GEAEE) AE
Hh b, Inhalation FBKMKRLTLEZOT. Ingestion(RMIER) OFEMNE
TFhd,

BRROTHRCHT/ #HEE, EMBEH<OVTIE, LU, REKSA
WHERTL A, T/ Fa—T0 2002 502K LIS, 2054ke.

BERSIOLT, BBR. BE&H. c F~ORE. B, FhoiMSY
ROBEIEFVT, CLORREVEEOMMATOHBMMBLELTOT—2MT
+a2TH2.

2P EoRtE. BRLAOMETHY. T/ ATOAREREIRITAAE
THb.

2 F/HTOERBA~OBHLRAPARALELAL TOE F~DER

1) XREAEHR
Barn X0 Prof, Dr.Klaus Ammann QO®#HMH D4, EALAOKBIERLE
LTy, FRIZRTXM=2LTH, B1HE1 1HEELTULWAIXROH
TH/HFOARME~OHE AMBELLZELTOE FAOBERIZONT
MEHYEIHNBEOXRTHD.

(1) Pulmonary effects of inhaled ultrafine particles.
(Int. Arch. Occup. Environ Health.74(1), ppl-8)
¢ 1, TR (1) 1S3IAFA)

MicEAoh- @3N TN, REBCHLT, SYRKSVHTFEYLREL
BERORENRECIILERTSh TS, REKMEIZ. AMMEFORET
REUGNEELTLS,

6 Oberdorster Wik tERIMBEOHT DR & BB (toxic kinetics) ZH




RLTEY, EF, 3, EMEHUFIRATLUTTNSG,

1S FCENSEVRMIC. RE-REFIVHTORXILOEMEOET
EoLnTRELECE.

1994 &£ Nark Utell M L #i=. ZABHT S HMEAFNERIZELEW
EH5ASCLEHRELE: THMENTEE) £0RLT-.

Journal Environmental Health Perspectives @ Editarial (2002 €& 8
Aivol. 110(8), A440-441) . G, Oberdorster & & U M. Utel | I, BEMMBHF O
WRABICOLTORBISONTHARTLS.

c R-nBRREBZD
© mERNrELBEFHET

HRRNDPIEMER (ONS) FT
1940 4812 Howe & Bodian (2. W& IF 5 /NREED A LR (0mm) IZDLVTH
WERRISOVT. BYIREL. 3512, ROJLSREMEER (RR) F
TEBHLTL A0S FROGOMF (50mm) I2LWTHEL TV,

(2) Impact on Human Health I Pathology of nanoparticles
BE~OEE ||: +/ HFOHREE
Dr. Antonietta M. Gatti, Univ. of Nodena, Italia
¢ 1. 1 (2) IS5IAHH)

ETHAEBRBThIE, UFOLEYTHS.

» BFTEENMREY DS, EAECRERLAL,

C ABADEARE: OFRASHOFET QML (A¥) Ao ANER

- AEENISRE~NOT/HTOEBEIIET Y ANSS

- BRNMBORERGIE T/ HFCRADTEL

CSLCEMBERELT

C FITFOEBRYRIELBT

- KERETOT/HTFOSRRRETETRETHS
AE~NDEAORRIZHBENERETHD

HEDEBELTLA,

(3) Human health medicine and nanohiotechnology
(File 4 : Results — Schhapowal [. )
—YvavF: L rORE: BRLF/R4FFo /00—
I . BEFREMBORIRATHTI—)
PURUoL (FHR) - 1998, 1998, 2000, 2003
( 1. 1] (3) IS5 AFH)
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BT/ AEFEHLLBEER (ESEN) ., HMFAMMBRF ARG,
M BRERIIET 3T/ ATOHRIBMETLICSEYFREND.

(4) Pulmonary Toxicity of Single-Wali Carbon Nanotubes in Mice
7 and 90 Days after Intratracheal Instillation.
(Toxicl, Sci, 2004, 77(1), 126.)
{ 1. 1 (4) IZ31A%H)

RMEDT / Fa—TREFBOOT, EASEEFCHERLT. Atf2H
HVWEERIZET D,

AFMESERONSE. ARRNRESIAMO Y VI L9 —Lh—HoT s
Fa—7T7 (SHCNT) (2oL THENRESNT,

ZORR, HIKUETH—MRoF /) Fa—IotcBTdE, Thigh—#y
TIvIPERLYLAETHL T, BENCBRATIRAEI-BrhEE. Fh
FRACRRLIOBRMBEIETRC_FLEFLTLS,

LAL, COBRNFT/Fa—TIC&o2TELEOMN YU TLPIIHFET S
EMMERFICESTELENESHE COMACKTUARTH S L DI
H5.

(5) Comparative Pulmonary Toxicity Assessment of Single Wall Carbon
Nanotubes in Rats
(Toxicol. Sci. 2004, 77(1), 11D
(1. 1TH (8] 1313
SUINIE—LA—RUF/ Fa—=T (SKND) 12£35 v O RSEOMAHE
EODTHEERT, BRERABLVEE, SKONT 1285 2 4BEMLURDS v b O
RCEEHLA, CORCHEEAIAEF ) Fa—TJitL5LHNE0MEICE
BY230TH>T. SWONTOMBRICKBLDTREEM L,
BENBRHBFAEFROER, BBTIPOVIL SHONT IS S n 2 BIEFRIZE
LEDERLBOATLS,

(6) Acute and subacute toxicity study of water-soluble polyalkylsulfonated C60
in rats

(Toxicol Pathel. : 26(1). pp143-151)

( 1, 11 (8) IZ5IAXH)
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(7) Distribution of sunscreens on skin.
(Adv Drug Deliv Rev,: 54(i), ppl57-163)
( 1., 2H (8) IZ31AHFH)
AEHZERUVBRHZASTCAMOBERIHIET 795 (PR IE. HRIEE LM
HDOW 1L MROBRBHEIZLEEERLTLD.
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na.
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AVBEIERAVT. CCORRRUNFEOMBCOYNEE L L TOT—4 MR
+9Cha.

EEMEORER. KEREROMBTHY. F/HTOXBEARBR T2
ThHd.
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HAN F/NMTFORLHHNBEFHELCT/ HTOREERCMT 285 08M (REMR
SREBTONE - RHIEE. Z2W -ESINE - AINBEZED) KBTS
HE

3. 1 F/RATORUEFEF
1) XRAEHR
. RABIHENEDLATEY, REEFEFLL LTAMNS, &
FoLFEEEL, K BN LN THESEDHShTINE,
Fh, RPERRT—IOME IS, BELELALLALLA, BRORK
T2V TOLELT MBS,

(1) Literature review — explosion hazards associated with nanopowders
(file & : nanopowders Review |. pdf)

F/BR CH/AR. F/RT. BRET) ORRORBEOLEA— B&
CREI=OLTMLSh, TAcMTIBRENESATNS, T/ MNOMBEN
KRiZHESRR, R, BNAOS DA HZHTIMORIZFEAELTEOR
FicRtohTWT, 7/ MXQEROBRIEICOVTRAGSATLEN.,
DBRIAT=) (HFY A XD 10~500um) DBEORRHEEIZMTI0R1EN
HYHIH, ARMRRTT /MR (HFH XA 1~100mm) OTF—~FFRO2M o
TELY, 100mm BTFO4 4 XTiREPN. MEMFENERIIEHIOTXE
ERBOT—5%2FT /44 XABRARLTHAT SIS B LA LHREWLE
Fiond. BEE.

1) REMEHEOT / BROBBIELZHEARORRIEFTDO-HI=6ED
SHLATLIMENLHE,. BLUVAKISLYREL, ALMKTZ/0VR
ToLOREOTF—SERET B EIRLY . ATYA XISEBRRET /91
ARGEFCHEFLAEOMREM/D LMK D.

2) F/BROBRIEOARIMEMCEE. FEERZI LTV, BRE
BOPCHHROREDORENTFRENIBAICEMEEIMEILILIBET D
DEMMBIPDLLALZL. ChEERBEORANKEEMET 21-0THS,

2) BRETYLTHERR
F/RFOREMFHEERCZOVTR. ChADCHRERXLHIZENHEED
ARABL,

3. 2 F/HAFORLEE - HHIZMTIUE (RITERTHN-TEFIHEAE LV
SEotEERL)
1) XRFAHEER
NSDS (=& 2 RSP E A —h—FEHTLHN (WP 3~ 1.3 - 288K).
YR, BEW@IE, RE. R, BAELL-THEMNEDIATLS, T/ 8
FORLER - \MW-WT MM, YRITERA D FIEFET—5%:83
LENBD.




(1) Risk Assessment in Production and Use of Nanoparticles with Developmant
of Preventive Measures and Particle Gode
(1. 4 (1) 1=31AFH)

F/REIOSz Y M NETHE, URKLVHRMKICETLE. T/4
FONE, LAELUVRBAFESELIVRAIOFTERAYFERYHS.
SoZadzy bE. 2003 F 4 AIHEL 15 s AMISh=oTiTbh 3.

(2) Forward to the Future Nanotechnology and Regulatory Policy
( Glenn Harlan Reynolds. November 2002 ) s
MHRERF. PTLALTERET I T/ BHEAMAROBCOEERECK
TR HATEIL0THS. RETIE. TRLX—HROER, RO
AR, PHALOEREOMMEYE. SLURASE. REONE. HRE SN
MIZEE S EANMBIRTLS, T/ BIEONOTAEENEEL S s,
BH. HAVERLEERHDZIBRICLOGREIETHE, COMKIE, T/
FHIZRLTHY RS 3 D0RE (R, ENARAOHB. KLURMOBED
MEICEZBONERM) ORRIZOVTHKRIET S, T/ HFOFRILBLEH
R, FHERLCHATRAZLOTHY., F/HBFISE Y@ ITRERENRI
BALLOCHIMLRUETECLRASHIRTTARTHIEVLS. EN
RAAOT/ EHE, tONME, SYHALLOEEIEAMIZHY. £Y RV
RIZESVWTLWAOTREMLYSSICRRELOTH S, S5z, WRMST
HHLOET/BEHONABEEDYL. HIVREHRERAOERLIZEM N
H5THH3. FMELT, RRFAMNALG LA/ AMRAEDNAIZEZCELHR
OMMERITIMOBFTORKS S, OO LZEH., RMi-L 2%, AEAK
OBk, ELUREHIEMAROXLLEN L AMEN, VR ERDBIL
BMLT/ HNORMENAT I -0 RLAEAADHIUNEHTHED,

2) BAETYLTREER
USATOMMIZMLTIR, YJRYFPERAY FMBETHL. USATOME
M : Toxic Substance Contral Act BTACIEMMIZEHN. EXHNHENEHZ
BHEAABOATHS. £2T. HANRAMIR, ANOELPURERBKICE
STLWBM, L. CAS (Chemical Abstract Registration) A% Nanotubes,
carbon particles. carbon fiber CRILLESMHBELH 5.
BT/ HEERNT HARSR, BT/ BREZFRET 2 HRANTREA
ENBECHD. T/ HFOY A XIE, natural BT —HLORKCTREVS
MERTH. ATMTRRNAHFTRALBL T,
HEUARE Y—EARKBOR/AONBEL L, BHAZH TR~ ~OBHET
L, HBERNLT, AECERZRLTH/ ORYBLORVASAFS A%
mET 3,
EUTIX. RENTRAMIIRONS., BI-RLBM<ONRARTHL. LES
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CREMARBIZAENIRE, #HiIB, B, A— T V/OERLERTELIA
ETHD.

Royal Socicety/Royal Academy @ WG I UK BFOLE A, BRAFXHONEE
KHARZOBRAEMCLOT, T/HFOURIEREHTAMERRT 52
HTHD3. YAIVRERAIMNETEHENRT NS,

Royal Society/Royal Academy W6 : F/Fa1—JORVICETZIHLOT, &
EUTFTHERAY FORRETELL,
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¥4k EATCOT/ HFOHHBELER (T8 —HEH) FOYXIHEBKD
BRERFISHT 2WE

4. 1 BAHR HK: HELLOBRHFOHEK
1) XMAEER

FT/HFIZHBRRT A AS—U DTHRRRVEERL. EERERPKIC
BATLULORERXHIN, HRAOHKL LTCHBEUBEARSHRORBATHS.
{BL, T4—H/LESKATF (DEP: Diesel Exhaust Particle) OHMEL T,
FT4—HWTF o F21oL—F T )8 — (DPF:Diesel Particulate Filter)
MAVLATLD, Tz, BRI COHEBESHB 0. (~Bpum) BADR (Bum
~100um). T/ 2BREDT A NI—DHFOTHEHSATNS,

Fh, F/HTOLPER. RECHBESRENET HHMIE. RESEETH
Y. ZHEMOBSHNEER ShTL A, 1999-2001 FOMI=. REAFRER
1# ML (CRC: Coordinating Research Council) Tfibht- E-43-4 FO S5 4

T+7 DA/ MMERDHMFE—LRBAREBERAVET—HLF /7 HFO
LML TTPAVILRTFOHBAGAEEEEAV-EAI -0 v BHFER
% (UNECE : United Nations Economic Commission for Europe) 12811254
FHEIOS 54 (PNP: Particle Measurement Program) % FEIRIRE. B
EREOPEMHTLS. Shb. EICEPEZARICLENETHS,

Fh, MT 0 - 7 ORERHEKEAESATVLEZT/HFOREELIZOL
THEEATLS, AFRCOXWAET—TE, ChOOHMEHT (B
<20 nm Ti0,) NEADCARMOL CE Tz, BLUEMBOTHLECICETR
ALTLENITT—S 8D LTHD. COENOESH., BERMEAE T
HFEMESHoh- HBBEOBNMREZMNANGH, Wiz, BENGTRL
LIFOREORBY particle-tissue (F/7HTFLYLZEM) TOR.
particle-cel I(+/ RF &Y LIHM) LDHEHERAIC WTHHEESA TS,
F/ERTOCII I, 4 20FEEIOOFREMEAL 7T ODOBHRMMD
BH%EBCEHEATLZ.ATODH FE2003F1 AICXS— L 3EMIC
hiosTibhz, Bl 272 K&Y 110F1—DOXLERITTV 2,

2) BHAEFUYVITREER
24N E—HET, 500mUEORFIETO Y ST S, 100nm LT CIkE AR
ELI4LSA—RTRET S, 200-400mm QRIFO T Oy o nEE.
10mm QR FHAME > TCREVHBISLIARMENH S RROT L5 4K
MO BN, KRECEMEIR ) 280 (haRBATCRANEOTI LT
5.

B5E EHCOHNE - BMI-EHES V421 —FORKR

5. 1 Av2E1—0RE

KEBLCHEMI=BEVTT/ T5/aS—cMTEHES - HAOXMOTR
MBLEEMASTEUFRBRASLUSF— -V U EHUT L ERB-. 20
FaAMIA 9 E1—DOBLA#HET S,
AETOEEHEMBELIUVSF—N—VYY FVEE1—%DYRFER 5.
BMIcE 50 5R5-212RT,

AV Fa1—EXETEOMM - FITOVTEREL, BMTIX4KITOLTR
Hexl, X, RETEF—-HA—VYoORNMZLY T/ FIORERIIMT I
BECeMELE. FVFEa—%ETTEUTON<THS.

1) Dr. Gunter Oberdoerster, Rochester Univ. us
2) Dr. Barbara Karn, EPA(Environmental Protection Agency) us
a) Prof. Bob Hurt, Brown Unjv. Nurt Labs. us
4) Prof, Jingming Xu, Brown Univ. us
5) Dr. David Warheit, DuPont us
6) Dr. Kristen Kulinowski, Rece. Univ. CBEN us
7) Prof. Tilman Butz. UNiv. of Leipzig -
8) Dr. Douglas Parr, Greenpeace EU
9) Dr, Antonietta M. Gatti. Univ. of Hondena EU
1.0) Prof. Ken Donaldson, Univ. Edinburgh EU
11) NSF 4BE£, SRE : Clayton Teague us

ChoD/A Y Ea—BsUABLTORENEREFEDNI-LOE, XES
ER5IIT. BMAERSAICRT.

BUOA 3 E1—TORMICETIEERZOREERLE-LOL, XEH
E®5-5. BMMFERS-GISTRT .

4 AEA—DOREIZHL T, XED Royal Society/ Royal Academy I=5LNT
. RECOMMBRBICIY T/ TI/ORLBEZAVRIRERB L LOMEL
Y, BELA VS e LTHRMEEALN. FERNARBRRELRT S
MOBBTO v Ea—bEMIEELohEL L OMFEE—ROBRLRED
=6, HROURREMC O EAdREr Tz,

RECEEBMNA—T U RRECMVAHHICHE LT A, MO0 OREL
BRAPEAMREREL T A,

5.2 A1 —KROHED
() F/F0/7F7 7 HFORMEOFREBRRI=S VT HEFLANK C, KRB0 NSF
H2002 EMD. EPAN0BETANGF /T /A0—0ORK - AE~OESE

ENZH)OEHEME L. EU 0 NANOSAFE 7015 ) A0 2003 E Mtk h
1=, FEEBAFIL 2003 ££3% (= Royal Society and Royal Academy of Engineering
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MATERIAL SAFETY DATA SHEET

Manuf( : Carbon N hnologics, Inc Phonc: 281-492-5707
16200 Park Row Fax: 281-492-5810
Houston, TX 77084 E-mail: BusDev@cnanolech.com

Product: Single Wall Carbon Nanotubes

Section 1 Product Identification

Chemical Namc: Carbon Fullerene

Formula: Carbon

Chemical Family:  Synthclic Graphite

Synonyms: Single Wall Carbon Nanotubes, SWNT

CAS Number: 7782-42-5 (Graphite)

Section 2 Composition and Information on Ingredients

OSHA/PEL ACGIH/TLV

Component %
2 mg/m’ TWA

o
Synthetic graphile Up lo 100% 15 mg/m’ (total dust)
5 mg/m’ (respirable fraction)

Metallic impurity Balance

Section 3 Hazards Identification

Polcntial Health Elfccts

Eyc Conlacl: May cause eye imitation

Skin Conlact: No known hazards, but may be mildly irritating
Inhalation: May cause irritation lo respiratory (ract

Ingeslion: No known hazards, but may irritalc gastrointestinal Lract

Acule and Chronic
Health Cifects:

High concentration of dusls may be irritating lo cycs, skin,
mucus membranes and respiratory lracl.
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Section 4 First Aid Measures - - -

Section 9 Physical and Chemical Properties
Eye Exposure: Immediately flush eyes with coplous amounts of water for 15 minules.

1f exposure persisls, gel medial atiention, Form and Color: Clumpy, black powder or small black spheres

Molecular Welght: B840 (o greater than 10,000,000
Skin Contact: Flush skin with water. Bolling Point: Nol applicable

Melting Point: Not determlned. Expecled to be greater than 2000°F
Inhalallon:  Remove lo fresh air. If breathing difficultles persisi, gel medlcal atiention. Speclfic Gravity: Greater than 1

Solubllity in Water: Insoluble
Ingestlon:  Not expecled to requlre first ald. If large amounts swallowed, give water QOdor: Odorless

and get medlcal advice.
Section 5 Fire Fighting Measures Section 10 Stability and Reactivity
Flash Palnt: Not applicable. Stablllty: Yes
Explosion Limits: Unknown Hazardous Polymerization: No
Extingulsher Medlum: Water, Carbon Dioxide, Dry Chemical, or Foam s Jous D p Thermal di posltion or combustion may produce dense
Speclal Procedures: None Products: smoke, carbon monoxlde and carbon dloxide
Decomposltion Products:  Carbon Monoxlde, Carbon DioxIde Malerials to avoid: Strong oxldlzing and reducing agents
Unusual Hazards: Thermal decomposllion or combustion may produce dense Incompatibilliies: None known -
smoke Conditions lo avold: None known
Section 6 Accidental Release Measures Section 11 Toxicological Information
Spill Procedures: Sweep or vacuum according to normal housekeeping pracllces, Effects: No known toxicological effects
Section 7 Handling and Storage Section 12 Environmental Information
Handling and Storage: Keep in closed contalner for storage. Ecological Informatlon: No known ecological harms
Section 8 Exposure Controls and Personal Protection Section 13 Disposal Considerations
Eye Protectlon: Use appraved safety glasses or goggles. Disposal: Dispose of thls malerial in accordance with lacal, state, and federal
regulatlons,
Respiralory Prolection: Use of a dust mask Is recommended.
Skin Protection: Impervious gloves and protective clothing to prevent skin Section 14 Transportatlon Information
contact. Not regulated.
Ventilation: A local or general exhaust sysiem Is recommended.
@/4)
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Section 15 Regulatory Information

This material is listed on the US Toxlc Substances Conlrol Act (TSCA) Inventory and the
following chemical inveniories: Canadian Domeslic Sut List (DSL), Europ
Inventory of Exisling Ci I Chemical Sut (EINECS), Korean Existing
Chemicals List (ECL), Australian Inventory of Chemlcal Substances (AICS), the
Philippines Invenlory of Chemicals and Chemical Substances (PICCS), and the Swiss
Giftliste 1 Inventory of Notlfled New Subslances. In addltion, thls substance is not
regulated In Japan and excluded from (he Jap Chemical Sub Control Law
according to the Japanese Ministry of Economy, Trade and Industry, formerly the
Ministry of Internatlonal Trade and [ndustry (MITT).

Section 16 Other Information

HAZARDOUS MATERIALS IDENTIFICATION SYSTEM (HMI
Teaith Flammahbility Reactivity BASIS |
T 0 0 | Synihelic graphiie powder |
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
Health Flammability Reactivity | BASIS |
i} | 1] [i] | Synihetic graphite powder

Label Precautlons: .
Do, not get In eyes, on skin or on clothing.

Do not breathe dusl.

Wash thoroughly afler handling.

Keep container closed

Use with adequale ventilation.

Label First Aid:

If Inhaled, remove to fresh air, If breathing difficulties persist, get medlcal atientlon, In
case of conlact, immedialely flush eyes or skin with plenty of waler for at leasl 15
minules, 1f lritation develops or persists, gel medical attention

Disclalmer:  Carbon Nanaolechnologles, Inc, provides the Information conlained herein in

good falth and makes no astolts or accuracy. Thls document
Is Intended only as a gulde to the appmprlale preranllunary handling of the materlal by a properly
lmlned person using thls product receiving (he must exerclse thelr

denl judgment In its for a particular purpose. Carbon

Nanotechnologles, Inc makes no mprmnlalluns or warranlles, either express or Implled,
regarding the sullabillty of Lhe malerlal for any purpose or the accuracy of the Informallon
conlzined within this , Carbon Inc. will nat be
responsible for damages resulting fmm use of or rellance upon this Informatlon

Preparatlon Date:  January 25, 2001
Last revision: April 25, 2002

MATERIAL SAFETY DATA SHEET

[z Carbon N: hrologies, Inc.  Phone: 281-492-5707
16200 Park Row Fax: 281-492-5810
Houston, TX 77084 E-mail: BusDev@cnanotcch.com

Product: Fluorinated Single Wall Carbon Nanotubes

Section 1 Product Identification

Chemical Name: Fluorinaled Carbon Fullercne

Formula: (CFn, wherex <0.5

Chemical Family:  Fluorinaled Graphitc

Synonyms: Fluorinated Single Wall Carbon Nanotubes

CAS Number: 11113-63-6

Section 2 Composition and Information on Ingredients

Component % Exposurc Limits

Fluorinated graphite  100% No valuc has been established for fluorinated graphite
OSHA/PEL of 15 mg/m’ (total dust) and 5 mg/m3
{respirable [raclion), and ACGIH/TLY TWA of 2
mg/m?’ established for synthetic graphitc.

Scction 3 Hazards Identification

Potential Heallh Effeels

Eyc Contact: May cause cyc irritation

Skin Conlact: No known hazards, but may be mildly irritating
Inhalation: May cause irrilation Lo respiratory tract

Ingestion: No known hazards, but may irrilale gastrointestinal Lract
Acute and Chronic High concenlration of dusts may be irrilating to eyes, skin,

Heallh Effccts: mucus membranes and respiratory Lracl
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Section 4 First Aid Measures

Lye Exposure: [mmediately flush eyes with copious amounts of walcr for 15 minules
If exposurc persisls, get medial atiention,

Skin Contact: Flush skin wilh walter.
Inhalation: ~ Remove lo fresh air. Ifbreathing difficulties persist, gel medical attention.

Ingestion: I large amounts swallowed, give waler and gel medical advice.

Section 5 Firc Fighting Measures

Flash Point: Not applicable,
Explosion Limits: Unknown
Extinguisher Medium: Waler

Special Proccdures: Conlain run-off from fire, Run-ofT may be corrosive and/or
loxic. Firc (ighlers and others who may be cxposed to
combustion products should wear fire-fighting gear and
1[- ined breathi (SCBA). Equi
and gear should be deconlaminated after use.
Decomposition Praducts: Carbon Monoxide, Carbon Dioxide, Fluorinc
* Unusual Hazards: Thermal decomposition or combuslion may produce densc
smokc containing corrosive and/or toxic gases. Fluorine
will be gencraled and, in (he presence of waler,
hydrofluoric acid will also be present

Section 6 Accidental Release Measurcs

Spill Procedures:

Sweep or vacuum fing to normal

Section 7 Handling and Storage

Handling and Storage: Keep in closcd container for storage.

Scction 8 Exposure Controls and Personal Protection

Eyc Protection: Usc approved salety glasses or goggles.

Respiratory Prolection: Use of a dust mask is recommended.

Skin Prolcction: TImpervious gloves and proleclive clothing to prevent skin

3/4)

Scction 9 Physical and Chemical Properties

Form and Color:
Molecular Weight:
Boiling Point:

Clumpy, brown to black powder
840 10 greater than 10,000,000
Not applicable

Mclting Poi Not delermined. Expected to be greater than 2000°F
Specific Gravily: Grealer than 1

Solubility in Water: Insoluble

Odor: Odorless

Scction 10 Stability and Reactivity

Stability: Yes

Hazardous Polymerization: No

Hazardous D positi Thermal d position or t may produce densc
Products: smoke conlaining corrosive and/or loxic gases, carbon

monoxide, carbon dioxide, hydrofluoric acid and
Muorinated deccomposition products,

Malterials lo avoid: Strong oxidizing and reducing agents, hy
Incompatibilitics: None known
Conditions to avoid: Tempcralures above aboul 200°C will cause the

ion and the evolution of fluorinaled d ilion

products.  Thermal decomposilion in the presence of
moisture will produce corrosive hydrofluoric acid.

Section 11 Toxicological Information

Effecls: No known loxicological elTcels

Section 12 Environmental Information

Ecological Information: No known ccological harms

Section 13 Disposal Considerations

Disposal: Disposc of this material in accordance wilh local, statc, and fcderal
regulations.

conlact, Section 14 Transportation Information
Ventilation: A local or general exhaust syslem is recommended
Not regulated.
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dv = 0.0221 mn = 1.197 Particle Transparency : Transp
10% = 1.044 ma = 1.810 Spherical Particles : No
50% = 1.977 cs = 3.316 Particle Refractive Index : 2.03
90% = 4.769 sd = 1.428 Fluid Refractive Index : 1.33
HE (%) 2H (%)
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HE (um)
ch. #iE RW HE |ch. HE RW HE |ch. HE WM HE |ch HE =W HE
1 704.0 100.00 0.00| 26 80.70 100.00 0.00| 51 9.250 99.04 0.45| 76 1.060 10.75 4.32
2 645.6 100.00 0.00( 27 74.00 100.00 0.00| 52 8.482 98.59 0.59| 77 0.972 6.43 2.83
3 592.0 100.00 0.00| 28 67.86 100.00 0.00f 53 7.778 98.00 0.77| 78 0.892 3.60 1.75
4 542.9 100.00 0.00| 29 62.23 100.00 0.00| 54 7.133 97.23 0.98| 79 0.818 1.85 0.96
5 497.8 100.00 0.00| 30 57.06 100.00 0.00| 55 6.541 96.25 1.24| 80 0.750 0.89 0.49
6 456.5 100.00 0.00| 31 52.33 100.00 0.00| 56 5.998 95.01 1.56| 81 0.688 0.40 0.27
7 418.6 100.00 0.00| 32 47.98 100.00 0.00| 57 5.500 93.45 1.93| 82 0.630 0.13 0.13
8 383.9 100.00 0.00| 33 44.00 100.00 0.00| 58 5.044 91.52 2.35| 83 0.578 0.00 0.00
9 352.0 100.00 0.00| 34 40.35 100.00 0.00| 59 4.625 89.17 2.85| 84 0.530 0.00 0.00
10 322.8 100.00 0.00 35 37.00 100.00 0.00| 60 4.241 86.32 3.33| 85 0.486 0.00 0.00
11 296.0 100.00 0.00| 36 33.93 100.00 0.00| 61 3.889 82.99 3.82| 86 0.446 0.00 0.00
12 271.4 100.00 0.00f 37 31.11 100.00 0.00| 62 3.566 79.17 4.17| 87 0.409 0.00 0.00
13 248.9 100.00 0.00( 38 28.53 100.00 0.00( 63 3.270 75.00 4.40| 88 0.375 0.00 0.00
14 228.2 100.00 0.00f 39 26.16 100.00 0.00| 64 2.999 70.60 4.45| 89 0.344 0.00 0.00
15 209.3 100.00 0.00( 40 23.99 100.00 0.00) 65 2.750 66.15 4.35| 90 0.315 0.00 0.00
16 191.9 100.00 0.00| 41 22.00 100.00 0.00| 66 2.522 61.80 4.25( 91 0.289 0.00 0.00
17 176.0 100.00 0.00( 42 20.17 100.00 0.00| 67 2.313 57.55 4.15| 92 0.265 0.00 0.00
18 161.4 100.00 0.00| 43 18.50 100.00 0.00| 68 2.121 53.40 4.19| 93 0.243 0.00 0.00
19 148.0 100.00 0.00( 44 16.96 100.00 0.00) 69 1.945 49.21 4.39| 94 0.223 0.00 0.00
20 135.7 100.00 0.00| 45 15.56 100.00 0.00| 70 1.783 44.82 4.79| 95 0.204 0.00 0.00
21 124.5 100.00 0.00| 46 14.27 100.00 0.00( 71 1.635 40.03 5.39| 96 0.187 0.00 0.00
22 114.1 100.00 0.00( 47 13.08 100.00 0.14( 72 1.499 34.64 5.91| 97 0.172 0.00 0.00
23 104.7 100.00 0.00| 48 12.00 99.86 0.22| 73 1.375 28.73 6.35| 98 0.158 0.00 0.00
24 95 97 100.00 0.00( 49 11.00 99.64 0.26( 74 1.261 22.38 6.19| 99 0.145 0.00 0.00
25 88.00 100.00 0.00| 50 10.09 99.38 0.34( 75 1.156 16.19 5.44|100 0.133 0.00 0.00
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