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CAS No. 308068-56-6 (I —HR>F /) Fa—7L1L70)
A—Jp— WA | REMEFTE K . MWNT-7
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e HiE 23.0 m?/g
Ytk e HILHE : 2.1 g/lcm3
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2. SUHkFHA
National Institute for Occupational Safety and Health NIOSH). Method 5040 Issue 3 (Interim)



Elemental Carbon (Diesel Exhaust). In: NIOSH Manual of Analytical Methods. Cincinnati: NIOSH,
1999.
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O KT v 3 —10m3) = fEH L. 2.0 mg/m3 OEETMWCNT (BREmbF1TE (B o
MWNT-7) Z®EXEF v o "—HNO=T Y ve, o —RBET AT AR T L7 41
B =R LTV T — ROV A v T X7 2 —(EENET T AF v 7 SKC K ONT LV IME
LHBEHEDERAWTH A L MR 2 ) & A 7 m U iEd um 50% 7 > M#E)TE
NZEN 2.75L/min T5 MoV 7V L= 4 Vv E —Z TN TIRERORKR %217 - 7-(0=5), £
7oy [FABRODO HFIETHIA SHTZ 0.2 mg/m3 DIEEIZHOWTIL, MEETT AF v 7 RALE—TDR
MWCNT OffifE 21T\ et L7c, MWCNT 2 H8E L 727 ¢ L% — (3 &3 T Clean 99-K200R (2 XV
U, 0B L C BB AR ZERE L, 0.1% Tween 80 & 9.6% PBS OIRA A (TW-mixture) THE
Wik, RWRRICE D 7 4 V&2 —FRIEZE R L=, = OREHZ TW-mixture Z/Mz, ~—H—D7 k& k
= MU WIEIRZ L 15 /i Ui, £ O % 0.8 » m Nuclepore 7 4 /L X —TAilaL, 7t k
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SIHT ST, BEER : Acquity UPLC system(H A4+ —4-2"), 5 7 A : Acquity BEH C18 1.7 pm 100mm
x2.1 mm LD., BEIFEMELL : 72h=MV @ Ap)- 2 3 Q=75:20:5, jiiE 0.5mL/min, fHigs : 71k
Bt gsUibie 294 nm, 4 1 ¢ 410 nm)
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i #IE, MWCNT @ 2.0 mg/m3 D% 5 it LIfER, EERET T AT v 7RV E—0
A L7 MEETIE 2.04 mg/m3(ligE : 102%), BE LT T AT v 7BORNVE—+H A4 70T
X2 — TR, 1.03 mg/m3, TV IR K —D X A L7 MMl TIE, 2.02 mg/m3(hiE FR:102%).,
TAIBOY A 7 o HHETIL 1.06 mgm3 Tho7- (F2BMW), /-, BEMMEOY 7 T7—
T MWCNT @ 0.2 mg/m3 O¥2EEA 5 4yEFHE L-fE R, %4 L7 MEE TIX 0.20 mg/m3(BiE=R -
100%), Y1 7 v U AHETIE, 0.11 mg/m3 Tho7= (FF3BM), bz & L0, RN 4
m50%7 v FTOYA 7 v AR, SR AZIHET 244 L7 MEEOKI S OFEIRE L 7o
2o W T, A L7 MEIETIZ, Frv o 3—HNO MWCNT ORERE 2R LR THY ., i
E7 4 H =5 MWCNT OfLERITIEIE 100% TH -7,

722 MWCNT OE &R : EEIEIZL DT v /3 —NIRE : 2.0mg/m3
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XA V7 M 2.04mg/m3 (FEHE=102%) #¥ A L7 MilitE : 2.02mg/m3 (P& =F=101%)
A7 v U 1.03mg/m?3 WA 7 v 1.06mg/m3

723 MWCNT O E &R : EEIEIZL DT v >/ —WNIRE : 0.2mg/m3
WEMT T ATy 78 (n=5)
A L7 Mt 0 0.20mg/m3 (Bia52E=100%)
YA 7 v % - 0.11mg/m3
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TR ERR TR U 7o AR VEIR IR O S IR 0.2 1 g/mL (2.75L/min T 4 RERIHIE L7256 KR
£ 0.0003mg/m3, NIOSH @ 0.001mg/m3 @ 1/3 ([Z4H) % 5 %> 70 L, OEHEFZ% (SD)
ZHEH(2890) L7z, & O AFHERmZEN OMEHRE AV, AL ERETREZRD,
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¥ a |3 EAR O X (165000)
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#£4 TETHER
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AR IR FE (1 g/mL) 0.18
660L EXFED K H R (mg/m3)) 0.0003
1 0. #shnEwx
6. OBAEROFEBRBIELFERIZ, 7 4 VX —ITEEREE 1lug OIRNEE 2D XML,

4mL ® C99 # M % 1 /3B E K GRE 5)%1T>7-, 1mL % 12000rpm Tiz/rHE L, W 29
RTERE LR, 0.1% Tween 80 & 9.6% PBS OIRG AR (TW-mixture) CHEE ., IRITEEICE Y 7 ¢
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Makoto Ohnishi, Hirofumi Yajima, Tatsuya Kasai, Yumi Umeda, Masahiro Yamamoto, Seigo
Yamamoto, Hirokazu Okuda, Masaaki Suzuki, Tomoshi Nishizawa, Shoji Fukushima. Novel
method using hybrid markers: development of an approach for pulmonary measurement of

multi-walled carbon nanotubes. Journal of Occupational Medicine and Toxicology, 2013, 8: 30

Tatsuya Kasai, Kaoru Gotoh, Tomoshi Nishizawa, Toshiaki Sasaki, Taku Katagiri, Yumi Umeda,
Tadao Toya, Shoji Fukushima. Development of a new multi-walled carbon nanotube (MWCNT)
aerosol generation and exposure system and confirmation of suitability for conducting a
single-exposure inhalation study of MWCNT in rats. Nanotoxicology, 2014, 8: 169-178
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SIRIREME - 4pm 50% 7 v N TOY A 7 o UHE | B 0 HARY+-4-2 Acquity UPLC system

T4 NE T —RBEZ AT ABIA LT L
VI 4 NE—EHND,
WY VR - 2.750/min
W7V W 4 R (660L)
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Fi§

AT - SR« A R 294
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0.5mL/min

B AR 0 0.20—1.00 1 g/mL
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HIEMEEE £ 0.96 1 g/mL  [FIIXE : 96%
ER TR (100)
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Makoto Ohnishi, Hirofumi Yajima, Tatsuya Kasai, Yumi Umeda, Masahiro Yamamoto, Seigo
Yamamoto, Hirokazu Okuda, Masaaki Suzuki, Tomoshi Nishizawa, Shoji Fukushima. Novel
method using hybrid markers: development of an approach for pulmonary measurement of
multi-walled carbon nanotubes. Journal of Occupational Medicine and Toxicology, 2013, 8: 30
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