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- BSI[2007]. Nanotechnologies —Part 2: Guide to safe handling and disposal of
manufactured nanomaterials. London: BSI Group;6699(2)

— Nakanishi J (ed)[2011]. Risk assessment of manufactured nanomaterials: “Approaches”
—Overview of approaches and results. Final report issued on August 17, 2011. NEDO
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— Nakanishi J (ed)[2011]. Risk assessment of manufactured nanomaterials: carbon
nanotubes (CNTs). NEDO project (P06041) “Research and development of
nanoparticle characterisation methods.”
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at European Responsible Care Conference, Prague. Brussels, Belgium: The European
Chemical Industry Council (CEFIC) [cited 2016 Oct 11] Available from:
URL:http://www.cefic.org/Documents/ResponsibleCare/04_Nanocyl.pdf

— Pauluhn J [2010]. Subchronic 13-week inhalation exposure of rats to multiwalled
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Mg Azl AR wE AESHOR {3 A7t gl =F
TTs TIH FE FolZ= “‘NOAEL'S it

(Zh) “==44d A5 (Uncertainty factor)”olz}t 32 T 2 F3He d4A, =
Agel A 2 7 5& n#Ee deld AFFHGe o] AAHow &
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4. FW-9) BEYEFE =F BE

(1) AU EFE =5 585 A5k 7IF282 A-tstal 3=
A A B AAFA(NIOSH, 1pg/m’), 4 A7 =53 A —TLi(AIST 30ug/m' ),
=4 7] (Nanocyl, 25ﬂg/m3), Ho]o] 3| AH(Bayer, 50ug/m'), LE]i wol A=
AEW S5 (142pe/m')o] ¢

(2) o = BSI(British Standard Institution)?} =% IFA(Instutut for Auslandsbeziehungen) ol A=
HAUeRE =5 FEE A AT vk Ve ®2 00U/ ar® Albsta

AA L -9 daveRHEe =E gRE AEled <G >3 g2k
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<E D> A9 BayUeRE =2F Fh
AF71E 2 d+A Zt =& §7 (Occupational exposure limit, OEL)
m=r NIOSH REL [2013] 1 ug/m
dE AIST (NEDO project) 30 ug/m’

Nakanishi (ed) [2011a,b, 2015]

(8=hr TWA) for CNT

Nanocyl [2009]

2.5 ug/m

(8-hr TWA) for MWCNT

Bayer

[Pauluhn, 2010]

50 ug/m’

[¢]
=
=

%=+ BSI [2007]
o IFA [2009]

0.01 fibers/ml for fibrous nanomaterials
with high aspect ratios (> 3:1 and length > 5000 nm)

71_..1:5

oj

[2016]

142 ug/m' for MWCNT

= 20161 & 7|Fo® BAUERFHEE AXx 9 At oA dAEA
Qs Ado|th 7MY =S YAEA ¥EE ug/mE BAUEFE A%
Joll M FERuk
<E 2> E2UsFHE AR T dadhre
At %= (ug/m') Az o7
A LOD ~ 0.55 A&
B LOD ~ 0.32 Az D A
C 4.49 AL
D LOD ~ 066 A&
E LOD ~ 14.24 Az @ ALE
F LOD A&
G 319 ~ 745 A&
) 7] 140 ~ 348 W s =

-3 -
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(2) 7] SO gA wEE
AQGANA Fary R
stojof st I ] = 94 A FEE 140~348 ug/m’

6. @2y RH =% FE(NOAELy) 24 @7
(1) Haed T58 7|22 dadefE w5 $EE5 A4s0t davdefE
4 % 242 “gavx=RE 3 gauedR@dagawg)d e Adesd
474 7142 A (KOSHA GUIDE A-162-2016)"% AH&-3tslth
(2) 57 B7HAE AHE

(7h 3 F -8 FNOAELg) 0.1 mg/m' A&

AA7HA B H@ ghyxREd g3 55 AlY Ade <x 3> Zu 2
s 1 F 7P Be w29 F9FHEE&FNo Observed Adverse Effect
Level) 0.1 mgm'S 7% A5z AEH3Y

U Aol 55 7|#A HAxE A Y (Bronchoalveloar lavage fluid)e] &5+

T s7he A MRl dFer B A3 FEo|th

1) Ma—-Hock, Lan, et al. "Inhalation toxicity of multiwall carbon nanotubes in rats

exposed for 3 months.” Toxicological Sciences 112.2 (2009): 468-481
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<& 3> =S ol&% AFAA gAY REe B35ty S =54 gk
A7 | H 2 Nanocyl 93 AIST(NEDO Bayer Kim Jong
o =27 (Ma-Hock, roi"ect 2011. 2015) (Pauluhn, | Bum at al,.
A7 2009) proj ’ 2010) (2016)
Al OECD 413
x5 MWCNT | SWCNT | MWCNT | MWCNT | MWCNT
NEEH F 1 2 5 1 1
27 (nm) 5-15 8.2 44 10-15 | 35846 (GMD)
1 . 940 )
2 0] (nm) 100-10,000 230 (long 3400) | 200-1,000
WA gy | 2507300 | 1064, 1000 | %) 257
NEED 5= 0.1, 0.4,
) 0.1, 05 25| 003, 013 0.37 1% %G | 002,05, 10
MMAD (um) 0.8-2.0 2.2-29
NOAELy (mg/m’) 0.1 0.13 0.37 0.1 0.98
(3) E3-24 A4 (Uncertainty factor, UF) 2 A
7h) &5 Ad AdE AA HEsl7] wzol o]o the &g AL 38 A

(Hh) =oAL

=24 Al

+ o

<} 4> KOSHA GUIDE ¥ =& AFdA ALE H ESAA Al
T & L3844 A4 (Uncertainty Factor)
) AW AIST REATE
3 1] 2) =1 [ =2re)
ATF71# 2 d+3 KOSHA GUIDE (NEDO, 2011) (2016)
TE — A
(Interspecies TK) 3 3 12
o34 (subacute) (4F) — o o
o}k (subchronic) (135F)
=5 A 1 3
FHEIU =R E 549 v 4
= 24 6 36
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4) 2y e=FH =& TE=(INOAELy AHA

(7h AFe SHuet A AT 706 kg2 e

(D BHEE Jake 49l dae] BFE 179 m/dayE AFEEES

(Th =3AlE WG A2 obg) <2 1>} 2tk

NOAEL;=0.10 X %[mg/m?)]

y (6 <7/5[min/day]) < (0.189 % 10 *[m?*/min]) x 70.6[kg|
(8 < 7/5 [min/day]) < (124> 10" %[m*/min]) < 0.3[kg]
1

1_ 3
XX =001 [mg/m’]

<9 1> FIEFREEFINOAELy At 4

7. AQBARAS 98 B2 EE w3 $E(NOAELy) 10p/m A<t

(1)

(2)

(3)

BAUreFHE =% FEINNOAELY 10ug/me dAE A

OPF

w2 J)Eow shojop @,

AL kel 1pg/m' el 10ug/m' o2 AQtehs o] fE ©aviefFre] #X7F 100%7}
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