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HlEu A Aol Aoz e AEdHoR {3 o7l gl =&
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<E 1> -9 BadsRE = F vk
d771# 2 A7 ZY =% @A (Occupational exposure limit, OEL)
= NIOSH REL [2013] 1 pg/m
dE AIST (NEDO project) 30 ug/m’
Nakanishi (ed) [2011a,b, 2015] (8=hr TWA) for CNT
2.5 ug/m
112
Nanocyl [2009] (8-hr TWA) for MWCNT
Bayer )
[Pauluhn, 2010] 50 yug/m
= BSI [2007] 0.01 fibers/ml for fibrous nanomaterials
=d IFA [2009] with high aspect ratios (> 31 and length > 5000 nm)
AEH 5 [2016] 142 ug/m' for MWCNT
() AABAHAE A3 BEURFE wF 5ue AEA L 240 B4 P
Bdds AEsStY] A A48 7tsd =5 w25 AT 2ot v

(1) <3 2>+ 20169 7[+o=
FRE 4% gl 13
2 Abg BN ek,

<E > BAULEH AZF 34 92r8AET
A = (ug/m) Az A5

A LOD ~ 055 AL

B LOD ~ 0.32 Az 2 Ag

C 4.49 AHg

D LOD ~ 066 A&

E LOD ~ 14.24 Az 2D ALE

F LOD AFg

G 319 ~ 745 A&
th7] 1.40 ~ 3.48 w75 =
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(2) w7 %Oﬂ O wiEs 59 d¥orrE A4 vt HAEHEE gAY FE HAH
A BadeRE kE HEE A U7l T4 94 ¥ s Ay
o}O#OF gk = ] S dA g4 FEE 140~348 py/m o2 e
6. B} B =% TE(NOAELy AA <A
(1) 948s s 7Fo= BAUEFE =5 55 AAs. dayerfE
4 94 AL “gavux=FE 3 BausAf(dagaiE)el e 24
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AAQ7AA B g dBaruefFro ok ANE ARE <x > g 2
AFANME 1 5 7H G 9 k28 2(No Observed Adverse Effect

ol
L
Level) 0.1 mg/m'< 71% AE2 AEs9th Wistar ratsS AFESE Z=AJ A8 o 2 HE]

U Aoy, & 7]#x HE AHNA (Bronchoalveloar lavage fluid)e &%

(

T S7HE A A= o R B AAHS Foolt)

"Inhalation toxicity of multiwall carbon nanotubes in rats

1) Ma-Hock, Lan, et al
exposed for 3 months.” Toxicological Sciences 112.2 (2009): 468-481
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<E 3> EEL o[8d Aol BarheFue] Belshed B3 5 7k
AT P 2 Nanocyl Q3 AIST(NEDO Bayer Kim Jong
o1 =171 (Ma-Hock, roiect 2011, 2015) (Pauluhn, | Bum at al,.
A7 2009) pro] ’ 2010) (2016)
Al OECD 413
<5 MWCNT SWCNT MWCNT MWCNT MWCNT
ANgEd 1 2 5 1 1
A 73 (nm) 5-15 8.2 44 10-15 358.46 (GMD)
) _ 940 _ _
Z o] (nm) 100-10,000 230 (long 3.400) 200-1,000
N,-BET, . 69,
AFEH 5% 0.1, 04,
(mg/m"‘)o 0.1, 05 25 0.03, 0.13 0.37 162, 5.98 0, 0.2, 05, 1.0
MMAD (um) 0.8-2.0 2.2-29
NOAELR (mg/m’) 0.1 0.13 0.37 0.1 0.98
(3) 324 A4 (Uncertainty factor, UF) 2 A
7hH = Ad ZAyE AA el HLst7] "ol ol tist ESAA Al 3= AEsAT
o) ge4-shetd S4o] theFaia AEel o

(L) =el A ARES = gat
=

=24 A 48
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<3 4> KOSHA GUIDE % =¢8] AFrolA A8 #H B4 A4
TE B3 44 A< (Uncertainty Factor)
. [ RN AIST 71ZH =
3] 1) 2) = H o 1 O
A7 2 A73 KOSHA GUIDE (NEDO, 2011) (5016)
TE — A
(Interspecies TK) 3 3 12
ol (subacute) (45F) — 9 9
o}k (subchronic) (13F)
45 ey A 1 3
FHEUeFE 549 A 4
= 24 6 36
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& FE=(NOAELn) 474

321 AT 706 keE AT

() FFL Usl= Aol Yo 38F 179 m/dayS AHE3+

(th =EA7E W AA 2 ofd <ad 1>3 2t

NOAFEL,;=0.10 X %[mg/mg]

y (6 <7/5[min/day]) > (0.189 < 10~?
(8 <7/5[min/day]) < (12.4x10~*

1 1 3
X —x —=).
377 OOll[mg/m ]

<ad 1>

[m?/min]) % 70.6 [kg]
[m?/min]) % 0.3[kg]

T3 3 A28 FNOAELn) ALt 4

7. 39848 S 9% garUeFE =% FE(NOAELy) 10ug/m A

(1) B AYyrEr v =

S(NOAELp) 10pg/mes 94k 322 7)|F0 7 slojof i}
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= BAYERFES FX=7F 100%7F
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