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Fiber Carcinogenesis (##fIZk5FEHA)
Systemic effects (£ 5 & £)

Fullerene (75—L 2 :Cy)
— Fullerene nanowhisker

Whole body inhalation (WBI) (£ &Ik A & E&)

— Tagquann method
Carcinogenesis (¥ A% ;ZHIL)
— Mesothelin assay
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Nanoparticles tested by MHLW*

1. IEE BRI F
— Diesel exhaust
— Others

2. BRIMIHT
— Carbon nanotube (Multiwall: MWCNT)

— Titanium dioxide
— Fullerene

— it

*Ministry of Health Labour and Welfare Research grants
on Risk of Chemical Substances
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Medico-toxicological Background (4)

o MFIRMEBIZKHANEFZHHG 351
(1 TARIFEINA RHKERELA)
o EhEZFE frustrated phagocytosis
o FHRRSE: A A=A L7777 HFREOHSE
o EAEMERTE TE=4L (threshold is not known to exist)
o TARAMDEEGENMIZLHEEFE (MESENA-REEE)

— Asbestos travels through out the body

(2) I\I:l I‘%ZI‘ Thorotrast (thorium dioxide, ThO,) KEZFRICAWLWSTIZL UMV EEH]
o HHMERNE R (FF. IR, U /\EIRE) IZHBEINSD Trapped by RES*

system (liver, spleen, LN, etc)

KX AEFEBH e = 22 years
e 3~10 Nnm @*ﬁ%fﬁ)é 3~10 nm emulsion**

* reticuloendothelial system
** thanks to Dr. Hakan Wallin for the size info
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Medico-toxicological Background (4)

o MFIRMEBIZKHANEFZHHG 351
(1 TARIFEINA RHKERELA)
o EhEZFE frustrated phagocytosis
o FHRRSE: A A=A L7777 HFREOHSE
o EAEMERTE TE=4L (threshold is not known to exist)
o TARAMDEEGENMIZLHEEFE (MESENA-REEE)

— Asbestos travels through out the body
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system (liver, spleen, LN, etc)

KX AEFEBH e = 22 years
e 3~10 Nnm @*ﬁ%fﬁ)é 3~10 nm emulsion**

* reticuloendothelial system
** thanks to Dr. Hakan Wallin for the size info
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Exposure to metal welding fume particles and risk for
cardiovascular disease in Denmark: a prospective cohort study.

W

-

a

Ibfelt E, Bonde JP, Hansen J.
Occup Environ Med. 2010 Nov;67(11):772-7.

CONCLUSIONS: This study supports the hypothesis that
exposure to welding processed particles increases the risk for
cardiovascular disease.



T/MEDEMERZEICEHAT MR
REZBRFHREGBE(EFVEIRIMEEX]INR

FY2004 _ 2005 | 2006 | 2007 . 2008 -2009 _ 2010 — 2011 r 2012 | 2013 | 2014
[ mmma pame | mAnG)
' émwm> imwé>
m%wm) m#mwm)
1;Eﬂ£ (1 ) i;EﬂI <zb
' ' Eﬁﬁﬂﬂi(n)

ﬁlﬁf'aﬁﬂlﬁ )




I #E
REMBRSLUANBIEESTE

e 24522 invivo
— TANZRERMH : RRERVEROBERE IS —L 04 Ah—(FW)ERIERERE S —
F RS M ER
— CooPEERERRSICLOBEZE DG
—  F/E&4E 35 80 0D TR & 14 B 2% D 3 4 B I+ fiZ B
— TFHE—TBRBIEFIUIC LD MG SRS~
o« HEMBETHEHRINE
— CO60D KRR BIFEHT
— YA XDELAMWCNTORERZREIZKSANFERTF EORERE
- EizEk
e CNTDBhasfiiaZ R\ =,rS R TA—A— 3 K ER
« iTHOTGEIGFREAREZE. BIUDNAfIMAEDEE

— in vﬁroﬁ%ﬁ%ﬁﬁ%ﬁﬁn

?EF‘F‘EJ?‘FEH@#?IE?[H%'H’FFH /07 )T7HRERICETEIERAAVDESOPHAADELS
CNTIZDWTDEZEZ LB,

¢ Y077 DRIGELTDFRBREONILA T —EEMH,

- BB ﬁLﬁ&ﬂSE/EU;‘EI cté‘fﬁﬂﬂl}s'—nl‘ﬂi)‘j] ZA@@.:IE(‘:
o IL-13 EEREERICEITARESOBRICEKSHMABIEEDENEZIRALNZT D,



'y
1T
ITH

2 HET

N— 7I'\/7'/77-')7)l/l EHMEE EFEMNAERD P EFTMESZEDIER
DD FHFERITE DB T 55 %

o RAFEHRICROLFEMFHIEDHEIL (TE1~4DV AT LESE)

e SYNEFRAWTHEADREFFT/ITITILIZDOINT

— Hfﬁmuﬁ?‘/f
- BHERBIUZEA—RVF/Fa—7T
1. 208D hEFEE - RHAATOE—a HER
2. RIEMEERERTO-HD14B B D EEIHER
3. YREBMETI/O0I7—CHIUVREX LEEBRICEZ YA HAD DMARIETE, KiIE.
& RIS~ D EE5 O S
4. HERDEN) RIFHE~ DIV EEETEILT D

o [FEXR
— BREFRHINA MITSUI(MWCNT -7) . 27854k (UICC Grade Asbest)

— WESAD—RTIvY



SHAW (EiTRESVIDMRK)

FT/ITIT7IIVOEMERZE O FEICET SR
- E2BRBERAICEDMZEERHEL-FHEEFT@EBAR -

NMO % S REWASBREERL. AEERAERESCEEHERRUZ
OS2I A D ARAT

o BEXSAANMNELEREE(CKENIOSHEER) DEARZZEEA
- HBEOREF VY /\—
— 1B¥Ex K16[C, 3EtDEEX

« JENREE (WLITEN: LEE)

« RMEHRERVEERS (Bx. &8, ZERZERIZHEN)
— JRIEMRRSARIET M (JLEE. B, REZRE. fib)
- BEERE
- FRBEERE.



FEH

1. N(DPEIMT)DBEOHMENSEEINIEEHRELXREBEL-HERE
B F& L 5T
-HHERILA: BREAKRE(ETILR)
" EENMICLEHIEE: BREANERE=SID0IL2FE5RIKES

2. N(OEHYT)DBEOHMELNGZNGES
O N ICHESNSRERE (*) ICXLHYRER

—N\HF—KFREE
— AN X LFITE (HEE)
—REBREMICHIT5AE/FABR

AT 5FEEAEERBEROERE

A (Z2H[ERN) . BE, &O



12

» Fiber Carcinogenesis (¥t &kBFHA)
— Mesothelioma (& Z fZE)
— Lung adenocarcinoma (ffiiR4E)

2012-02-17 (LB E 25204 @ =/ jk
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The Journal of Toxicological Sciences (J. Toxicol. Sci.) 105
Vol 33.No.1. 105-116, 2008
_— e

Original Article

Induction of mesothelioma in p53+/— mouse by
Intraperitoneal application of multi-wall carbon nanotube

Atsuya Takagi', Akihiko Hirose?, Tetsuji Nishimura®, Nobutaka Fukumori?,
Akio Ogata*, Norio Ohashi¢, Satoshi Kitajima' and Jun Kanno'

!Division of Cellular and Molecular Toxicology,

Biological Safetv Research Center, National Institute of Health Sciences,
1-18-1 Kamiyvoga, Setagaya-ku, Tokyo 158-8501, Japan
“Division of Risk Assessment,

Biological Saferv Research Center, National Institute of Health Sciences,
1-18-1 Kamivoga, Setagaya-ku, Tokyo 158-8501, Japan
‘Division of Environmental Chemistry, National Institute of Health Sciences,
1-18-1 Kamiyoga, Setagaya-ku, Tokyo 158-8501, Japan
‘Department of Environmental Health and Toxicology,

Tokyo Metropolitan Institute of Public Health,

3-24-1 Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan

(Received November 20, 2007; Accepted December 9, 2007)
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MWCNT (Mitsui)




Measured at the
Tokyo
Metropolitan

Institute of Public
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Jll

frequency

60

50 [
40 |
30 [
20 |
10 [

Width of MWCNT

e

e

P I

70

90

110 120 150
Width in nm

170

vV
Length of MWCNT

27.3%
- N
H \|_|\|_|\|_|\|_|\r|\|—|\l—|\ ! I o ! ! [—
1 3 5 7 9 11 13 15 17 19
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MWCNT:3mg/animal

= 1.06 X10° fiber/mouse = 1.86 X108 WHO fiber/mouse)




Mesotheliomagenesis

» Morphology M & hvi> D HEZR

— BiEE D Fiber EBMarcophagelZ& A BT R IEH
EE (CDASEM)

— S FRMRERAFE(RVOZOE#EIERE) JEERN
[ZIEXEE R LAELY

— PIZFRERZ (3 P B2 RE i Rk [B] 36 | B < D TIXZZ LA ?
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« Systemic effects (£ 5 22£)

— Asbestos (7 ANAR)
e Cancer (EHA)
 Immune disorder (F & E)

2012-02-17 (EFHE =200 @ =H jk
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The Journal of Toxicological Sciences (). Toxicol. Bei) g1
Vol 37, Mo, 1, B1-89, 2012

Original Article

Teratogenicity of multi-wall carbon nanotube (MWCNT) in
ICR mice

Tomoko Fujitani', Ken-ichi Ohyama!, Akihiko Hirose?, Tetsuji Nishimura*, Dai Nakae2
and Akio Ogata’

*Departmencs of Environmenial Health and Toxicology and *Departmenis of Pharmaceurical Sciences,
Tk Merropolitan Instiiee of Public Health, 3-24-1. Hyakunincho, Shin juku, Tokye 169-0073, Japan
1 Divigions of Risk Assessment, Biological Safety Research Center and *Divisions of Environmental Chemlistry,
National Institute of Health Sciences, 1-18-1, Kamivohga, Setagava. Tokve 158-4501, Japan

{Received July 21, 2011; Accepted November &, 2011 )
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REMHRUVTGIE

1) BEREAERSHER

SEEREIM : Crj:CD-1(ICR)¥ 9 X
WRYE: 2RA—ARF/F1—T (MWCNT), = H &
0,2,3,4,5mg/lkg 2%CMCR#
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2) [LAERNREGHER

SEEREIM : Crj:CD-1(ICR)® 9 X
BRYE . 2BH—RoF/F21—T (MWCNT), = H &
0,3, 4,5mg/lkg 2%CMCE&

?Xg'ﬁlf !EDJEQ H1|o
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e Fullerene(F75—L 2 :Cy,)
— Chronic toxicity

o Systemic distribution
* Modification of aggregates by phagocytes
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Unpublished data



 Fullerene nanowhisker(3./94AXH—)

e Fullerene sintered NW (/94 A Hh—)
- JEmE1t AEETHAAEEEHY

e Luminescent polymer (FAR')<—)
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« Whole body inhalation (WBI) (£ &Rk A RE)

— Aerodynamic diameter (EREI AFHIERE)
o Intratracheal installation (R ERNEE5) DEFR

e Technology for WBI
— NIOSH type generator (BRZ£R F 4 328)
— Original Disposable Chamber (74X R—F T JL-Fr>/\—)
— Taquann method for dispersion (Taquann #&{A 59 &%)
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Aerodynamic diameter (')
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(cpm/2.83L/min)

207Acpm/2.83L=70,671¢cpm/L
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BB ADEDIRINH B F EFHFE

« Sample dispersion (9 8GE)

Taquann method
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e Carcinogenesis (M ATE)
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Lung tumor promotion study

fl 16wk
]

Saline

TiO; 250ppm

TiO, 500ppm

Animals

I I
Treatment

: Female human c-Ha-ras proto-oncogene transgenic rats
: DHPN: 0.2% in drinking water
. nano-size TiO2, rutile type, non-coating, 20nm in diameter,

Intra-tracheal spraying, 0.5ml once/two weeks (Total 7 times)
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TiO2 In alveolar macrophages

TA

Tsuda Project & Dept. Mol. Toxicol., Nagoya City Univ. Grad. Sch. Med.3§ci. P
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Proliferation of lung

‘b Mammary

gland

Clara cells \_ _

Type | cells

Type Il cells Capillary

MIP1 & secreted by alveolar macrophage causes proliferation of lung
alveolar and mammary epithelium

e ”K{j’””%ﬁ*éﬁﬁ)’f'sddéﬂ?@arcinogen§§|s 31, p927 2010
.E.) Tsuda Project & Dept. Mol. Toxicol., Nagoya City Univ. Grad. Sch. Med




TiO2 penetration test in vitro

43.6 14 L of vehicle, 250ppm or 500ppm TiO, is applied on the
model for 12 hours.

‘ ICP analysis of Ti element

TiO2 (Non coat/pentalan)

Detection of TiO,

2012-02-17 (EFZ W E >R 0s @ =H jk

Tsuda Project & Dept. Mol. Toxicol., Nagoya City Univ. Grad. Sch. Med.3§ci. P




Rutile
Coating (-)
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* Mesothelin assay study

— Mesothelin assay Kit

e Serum

« ELISA kit for Human/ Rat/ Mouse
— Developed by Dr. Okio Hino

* Animal study (one year, p53+/- mice)
— by Divison of Cellular and Molecular Toxicology, NIHS
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um-MWCNT
Fullerene whiskers

1. A(WPEIYT) D@
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TILR)

um-MWCNT
C60
etc
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Zn0O
um-MWCNT

Shorter MWCNT
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Other CNT
Nano Metals

Fullerene whiskers
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SEROME

e CNTs
 TiO,
e 7Zn0O

Ag, An, Zn
Graphen

Nano-Cellulose

others

 NM with Specific
Affinity
— DNA/RNA
— Protein
= enzyme Inhibition
= antibody-like
= amyloid/ prion-like

Aptamer-conjugated
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END
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