C57BL/NcrSlc

MWCNT-N T-CNTN

in vivo

Frustrated phagocytosis

MWCNT MWCNT-N
Taguannh
Taguann ver. 3.0
12 2hr/day/week 5 10
14 8
1 3 mg/md
Taquann
MWCNT-N MWNT-7
MWNT-7
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Taguann

invivo
Taguann SEM
Frustrated phagocytosis
TB 25.69 °C
3
MWCNT
MWCNT-N
B
2
3 MWCNT-N
B-1 Taguann MWCNT-N  NIKKISO CO.,LTD
MWCNT-N Taquann MWCNT MWCNT-N
MWNT-7
MITSUI & CO., LTD.
Taguann
tert-
MWCNT
MWCNT-N 500 mg
35°C TB  250mL
B
MWCNT-N TB
1,000 mL -25°C
60°C TB
1,000mL
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BIORUPTOR®UCD-250HSA

160W 30
MWCNT-N
T-CNT#53
B
Taguann 53 um
MWCNT-N  T-CNTN
B-2.
1
C57BL/6NcrSLC
10 2
12
MWCNT
2
PET
1 5
RAIR HD SUPER MOUSE 750™
25+1°C 5545 20
8 20
CRF-1
Shepherd Speciaty Papers
3
HEPA
T-MWCNTN
3
1 3 mg/md

T-CNTN 48

/h
12

12 12
24 1
25
25 Sub-group A
Sub-group B 1 2 10 00 12 00
1 5 10
1
4
Taquann
Ver 3.0
3
25 mL 20 mm
80 mm
4
MWCNT-N
0.025 mg/mL  TB
0.05 mg/mL TB 10 mL
TB
43 L
ULPA
0.4 Mpa 0.2 1
3



325

PET

mm

mg/m?

CPM; count per minutes

L/min 29.5 L/min
CPC 15 L/min
1.5L/min
1
2
30
2
Ver3.0
25
660
477 mm
179

3x10° /mL 2.5 nm

(Condensation Particle Counter CPC  CPC3776
15 L/min TSI MN USA

CPC

CPC MWCNT
1x10%  /mL

MWCNT-N 10 CPC

080050-155 55 mm

Model
TX40HI20-WW  ¢55mm DOP 0.3 um :
99.9%
Asbestos sampling pump AIP-105
1.5 L/min 2

1.5 L/min x 120min 180 L 1mi

XP26V METTLER TOLEDO

Micro-Orifice Uniform Deposit Impactors
(MOUDI) Mass Median Aerodynamic
Diameter (MMAD) 10 L/min

MOUDI Model
125 Nano MOUDI KANOMAX No.1
10 pym No.2 56 um No.3 32 um No4 1.8
pm No5 1.0pum No.6 056 pm No.7 0.32um
No.8 0.1 pm No.9 0.10 um No0.10 0.056 pm
No.11 0.032 pm No.12 0.018 um No.13 0.01

um 20
50°C
3
XP26V METTLER
TOLEDO
MOUDI MWCNT
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180L

(1) MWCNT-N T-CNTN

5
8 0.6+0.1 mg/m3
1.3+0.2 mg/m? CPC
ow 1 (aw) 4 (4W) 8 503+150/cm3® 1,107+246 /cm?3
(8W) MMAD 640
TK-7 3,708nm(cg:8.6 34.0) 1,617 3,474
DS nm og:11.5 26.7
30 5
6
MWCNT-N
8 200um
( 7) MWCNT-N
21G SV-21CLK-2 MWNT-
40cm ( 8)

(2)

Taguann Taguann
1mL BAL
Taguann Ver3.0
Ver2.5
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16

Ver2.5
Ver3.0
MWCNT-N
Taguann
Taguann
MWCNT-N
(T-CNTN) Taguann

25

Ver3.0

Ver3.0
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Frustrated phagocytosis

MWCNT-N T-CNTN

G
1

MWCNT-N

Abdelgied M, El-Gazzar AM, Alexander DB,

Alexander WT, Numano T, ligou M, Naiki-1to A,
Takase H, Abdou KA, Hirose A, Taguahashi Y,
Kanno J, Abdelhamid M, Tsuda H, Takahashi S.
Pulmonary and pleural toxicity of potassium
octatitanate fibers, rutile titanium dioxide
nanoparticles, and MWCNT-7 in male Fischer
344 rats. Arch Toxicol. 2019 Feb 13.

Abdelgied M, El-Gazzar AM, Alexander WT, Numano

T, ligou M, Naiki-lto A, Takase H, Hirose A,
Taquahashi Y, Kanno J, Abdelhamid M, Abdou
KA, Takahashi S, Alexander DB, Tsuda H.
Carcinogenic effect of potassium octatitanate
(POT) fibers in the lung and pleura of male
Fischer 344 rats after  intrapulmonary
administration. Part Fibre Toxicol. 2019 Sep
2;16(1):34.



2

Yuhji Taguahashi, Satoshi Yokota, Koichi Morita,
Masaki Tsuji, Akihiko Hirose and Jun Kanno,
Improved aerosol generation method and newly
designed whole body rodent inhalation apparatus
for the testing of nanomaterials in human-relevant
exposure scenario, 15th IUTOX International
Congress of Toxicology (ICTXV), Hawalii
Convention Center, Honolulu, Hawaii, USA, July
16, 2019, Poster

JST-CRDS 2019 WS
2019.12.3( )

Yuhji Taguahashi, Satoshi Yokota, Koichi Morita,
Masaki Tsuji, Makiko Kuwagata, Akihiko Hirose
and Jun Kanno, A long-term whole-body
inhalation study of multi-walled carbon nanotube
in mice with an improved dispersion and
inhalation system, the 59th Annual Meeting of the
Society of Toxicology, a the Anaheim
Convention Center, Anaheim, California, USA,
March 17, 2020, Abstract Number/Poster Board
number: 2104/ P452, Poster (Cancelled due to
COVID-19)



Human exposure

ST -
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Respirabla fraction; Highly dispénbed singhe fibers

Agrosol with aggregatesfagglomerates

Dsturt inhalation of sangle fibers

Agrosol without aggregates/agglomerates
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Suspend - Freeze

~ | Filter |-»| Snap-freeze || Sublimate || T-CNT |

toTB and thaw
c Suspension See
Vibration motors .
Filler extension F|g4

i

Filterate to Collecting Bottle

2 Taquann
a MWCNT U-CNT B B

FM34F T.P.C. DC MOTOR
17.6 m/s? 4 d

MWCNT MWCNT-N Taquann Sieve 53um
Taquahashi et al., JTS, 2013;38 4 :619-28

Necropsy after inhalation exposure

Group Examinations N ow 1w AW 8W
Control = Lung Burden 12 3 3 3 3
0 mg/m3 - Histopathology(perfusion) 16 4 4 4 4
2hr/D/Wx 5W = Immune function 20 5 5 5 5
Total 10 hr BALF(Cytospin, Flow cytometry, Multiplex)

Pulmonary mRNA
Spleen, Lymph node

Subtotal 48 divide into two subgroups, A and B

MWCNT-N Low - Lung Burden 12 3 3 3 3
Target Conc.1mg/m3 - Histopathology(perfusion) 16 4 4 4 4
Actual Conc. 0.6mg/m3 - Immune function 20 5 5 5 5
2hr/D/W x 5W BALF(Cytospin, Flow cytometry, Multiplex)

Total 10 hr Pulmonary mRNA

Spleen, Lymph node

Subtotal 48 divide into two subgroups, A and B

MWCNT-N ngh *Lung Burden 12 3 3 3 3
Target Conc. 3 mg/m? - Histopathology(perfusion) 16 4 4 4 4
Actual Conc. 1.3mg/m3 -Immune function 20 5 5 5 5
2hr/D/W x 5W BALF(Cytospin, Flow cytometry, Multiplex)

Total 10 hr Pulmonary mRNA

Spleen, Lymph node

Subtotal 48 divide into two subgroups, A and B

Total number of animals 144
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Cartridge Loader 4—— Subchamber

—

/\j: ‘P ; : ” Injector
= IR U

7

3 Taquann Ver 3.0
43 L
ULPA

Cartridge ver. 2.5 Cartridge ver. 3.0
Outlet Outlet

Inlet

4 Taquann

25mL 20 mm 80 mm

-71-



1st 2nd 3rd 4th 5th

Subgroup A

N o, i " i,

uuuuuuuuuuuuuuu
ose

Low Concentration

Subgroup B

1st 2nd 3rd 4th 5th

NNNNNN
.............................

Subgroup A
e
=
=
—
=
=
=
;
{__.—.c_——
==
—_—
==
—
—_—
=
————
=
——
=

e
. =
. ==
—
P
=
=
= ==
=
=
=1 [
—
=
—
——
e
=
=
=—m
f—_’z—

Subgroup B
=
=
=
=
3
il
=
=
=
sl
= «
—
=
§

mmmmmmmmmmmmmm
2 Highbos

High Concentration

5 T-CNTN CPC
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Particle cumulative distribution

¥ LF Pl - 181

= BAMF g - LANLE . LA

L r P

(g} [ugmB) (rmad (0] (g (ug/mB) rumd (G0
4&T 1564 ATa2 13.93F 483 Il T AT G4
MWCNT-N (T-CNTN) 1st 2nd 3rd 4th 5th Average SD
Low Dose Mass Concentration (mg/m°) 0.5 0.7 0.8 0.7 0.5 0.6 0.1
CPC Average(0-120min, #/cm?®) 747 364 511 496 399 503 150
MMAD (nm) 964 964 1,685 640 3,708 1,592 1,243
og 8.6 35.6 11.0 12.1 34.0 20.0 13.0
High Dose Mass Concentration (mg/m3) 13 15 1.4 1.2 0.9 1.3 0.2
CPC Average(0-120min, #/cm3) 787 1157 1332 1336 923( 1,107 246
MMAD (nm) NA 1,617 2,504 2,792 3,474 2,597 770
og (nm) NA 115 14.4 13.9 26.7 17.0 7.0
6 T-CNTN

HANGEK Asrosols
Fizret Cisfributon
100 250 L]
| a0 { 80
{ &0 200 | | 88
{ 70 { 10
5 672£882um w0 §| | 2w |08
g‘ﬁ Max 7,888 ym? | % § E 0§
40 2 100 40 E,
& 109 lad £ an
50 |20 50 0
1 10 10
3 — i s—1 1] "
5001 100 TORP20E 0B E0M 100M T OB INESCD e N NS
mlhlmll‘ [ With (s
7 MWCNT-N
50 Agglomerates
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NANO-BK Aerosols
Fiber Length
20 100
90
80
15 + 78
* + 2 1
= 7.9£54 um leo &
§ 10 + Max 21.0 umz 150 %5
g Min 1.2 um2 140 §
[ o
5| 1 30
120
1 1 10
0 L L | 0
5 10 15 20 25 30 35 40 45 50
Length (um)

8 MWCNT-N

2500
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