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by Dr. Nishimura & Dr. Arai
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0.1 mL of LU175 or LU205 0-1% in medium

Plastic ring (0.5 cm? 24 well plate

0.5 mL of medium

Vitrolife-skin 37°C,1-24 hr

Medium: (DLDH assay o
@ICP-MS Cells: HE staining



TIO2MD Mg =14 D LLER

5 CHO#fi i D 51
—&— LU175
—O0— LU205
100 $=~
Cytotoxicity of LU175 and LU205 against cultured cells
IC50 (mg/ml)
S 75 | LU175 LU205
> NHSF 0.5+0.2 >10
E RBL-2H3 1410 86+1.2
S 50 CHO 1.3+=03 >10
>
A431 83*29 7.0£2.6
B16 melanoma >10 >10
25 NHEK(F) >10 >10
Data are means £ S.D. of three experiments.
0 r ! . .
0.01 0.10 1.00 TiO 2 concentration(%)

(LUL175: rutile, non-coated, ave.20nm)
(LU205: rutile, non-coated, ave,250nm)

by Dr. Tokunaga & Dr. Uchino




in vivo 3 ERARGFICLEBEHATOE—3 55
(c-Ha-ras rat) by TiO2

MicroSprayer aerosolizer

Intrartacheal Spray MODEL 1A—1B

0 2 wk 4|lwk 16 wk
| | e
[ DHPN | 13
DHPN 10
[ DHPN | | saline | 10

Animals: Female human c-Ha-ras proto-oncogene transgenic rats

— DHPN: 0.2% in drinking water
1 without any treatment
*  TiO2 ZEERIGKICEE. 0.5 mZ2EIC—HRE

by Dr. Tsuda
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Elements analysis:
ICP-MS
Fe: 0.35%
Pyrohydrolysis-Absoption -lon Chromatography
F: <5ppm(n.d.)

Cl: 29 ppm
Br: <40 ppm (n.d.)
S : 486 ppm
30
60
: 25 | ] RO,
0. o HHROSE f
40 | 200 H o
30 | % 15|
= _
20 | ] S 10| I
S
10 | H L5
o HAL N AN T ——
70 90 110 130 150 170 1 35 7 9 11 13 15 17 19
nm
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Hybrid Nanoparticles
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Nanoparticles
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invivo BEREEGICESPREFHREADKE
(p53 knockout mice) by MWCNT

RERT A

- REREY) . p53+/- mouse (C57BL/6 back, 9 - 11weeks age)
4 % (18-19 T #)

5=  HEIIRRERNES

1. ZECNT 3mg/animal

2. 27—l 3mg/animal

3. 78 k54F  3mg/animal

4. BEDH

-SHAEAE: 0.5%CMC Kiz®&IZEAR A—~L—T,

Tween 80 (1%)i#ME ., EEKLHE
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Correlation coefficients of logit of tumour probability
with common logarithm of number of particles per
microgram in different dimensional ranges®

Fibre diameter Fibre length (um)

(um) (£ 4) G 4-8) o 8)
>4 - -0.28 -0.30
>15-4 -0.45 -0.24 0.13
>025-15 0.01 0.45 0.68
<025 0.20 0.63 0.80

a From: Stanton et al. (1981).

0.031

100~
80~

length (um)

1.25 607

5N\ T_“ T

00625< =~ I N/ < \z ]
0.125\ \\ \25< \\m 2:
025N\ 25 X 100* O-
diameter  gs\___N\_—N_10\ T o
T R NS N = N VP NN
AN N N NN N

Hypothesis on the carcinogenic potency of a fibre as a function of its size with
some data on “carcinogenicity factors”. From: Pott (1978).

carcinogenicity factor
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TARZMCEBEYDBREEICEEIEDPAMED AN X LETEZRAVMWHOT—9 3y
8-12 November, 2005, Lyon, France
"SUMMARY CONSENSUS REPORT”

BET—45
BT — S REAS BB, SRR DGO N-T—SORROFEEL DL
RATEHLBSRLY,

ERENT—4

S AP IR, IS E OB R EELCHETHS. L MBI, &5 RS I3% T
LS| BB IR THALIFRSML, REHRAZZY LN, SYhORA A DR
BHEE, BDANZEFSYLBRIAIEL , RRE S HRIA A TRREOBLRBTHD,

BEEHOTEEN
A FZOLDE. ERMIZEZFLEILAVBEOETIZHONMDHOTNNSEEZEZOND
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JRIEDEE M (FHENTTIE2LERER)
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OO T7—U O RIEFEHRIZ LA 5H RRERF D H

YL EF
MHEDORSITIRTFLTENAMEDESNERHICEDLHELVIMENFTEOHON TS
—HEFRRRBENREGNIL, MR FICREBENBGDIERIZH D

(BL. EFRNZBELEENAEDORSOMBEMEIZOWTIE, ASAR DM ICL-THERSN
TLSEETHDH ., T, hDIFFEDO R IRH F TELEEASN TLDERTIFRLY, )




100
- = o
80 % 2
- e
18 B 60
length (um) 2 2
125 25 5 10 20 40 601 c c P
/. c = FERIT IR
40 TS
(O]
0.031\, =2 i
0.0625\ £ E
0.125 S 5 2
o X
diameter 0

0 10 20 30 40 50 60 70 80
Week of injection

(Lm)

Time development of malignant mesotheliomas in
heterozygous p53+*- or wild-type p53** mice induced by
weekly injections of crocidolite asbestos fibers

(200 pg/iml PBS). From: Marsella et al., (1997).

MWCNT 60 \ N
~ 50F — Diameter = 250 Length
£ >
> 40 > 200 || ¢
c C
S 30 ¢ S 15|
o (o3
o 20 o 10
= 10 | ’_‘ T
0 |:| L 11 1 I:l T I 0 1 ‘VV‘VV‘H‘H‘D‘D‘D‘D‘D‘ - ~
70 90 110 130 150 170 {35 7 9 11 13 15 17 19
nm um

MWCNT:3mg/animal
= 1.06 X10° fiber/mouse = 0.293 X10° WHO fiber/mouse)
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Cumulative Mortality by Mesothelioma

Takagi et al., The Journal of Toxicological
Sciences Vol. 33. (1),105-116. (2008),
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SybzBFb%2BA—RUF/F1—T (MWCNT) DEEERES

[C&D FREDFEF

(RR#MERZTEM R S— )

EERTHAY
RERE HE ENEE
EER 1
*EREE(2%CMC) 5
2L K54k (Cro) 2mg/kgAE 10
MWCNT Tmg/kglhE 7
£ER 2
MWCNT 2mg/kglhE 7

B 2%CMC,

BEHE:0.2ml/100g (AE

MWCNT: ZE@h—RoF/Fa—7

EHHER
KRB YH 5 &ZAE i R
26 27 30 37 39 40 50 52 hREEREE
= B
xTEEEE 5 o) 0
Cro 10 o10) 0
MWCNT 7 o o e e¥0" oF O~
EE2
MWCNT 7 o* o*o*o* o* 0*o~ 3
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Lung biopersistence, in—vitro dissolution and pathogenicity
of selected fibres from inhalation studies in rats

Biopersistence: ) o
Fibre fibres > 20 pm in length; .In-v1tr.o Pathogenicity intraperitoneal

lung clearance rates dissolution (chronic inhalation) mesothelioma

S 90% (kd_-’ls) at pH

ower WT /2 ’ 7.4 (pH Lung } IARC Cancer

pool clearance 4.5)% . . Thoracic i ae

(T,,) (days) (T90, days) . fibrosis Classification
Amosite Asbestos 1160 418 2095 <1 + + + Group 1
Crocidolite? Asbestos 0 817 2770 <1 + + + Group 1
MMVE32 E Glass wool 179 79 371 9(7) + + + Group 2B
RCFla® Refractory 88 55 227 3 + + + Group 2B

ceramic
MMVF33 475 Glass wool
155 49 240 12(13) + +— Group 2B

MMVEZL - odk (stone) wool g5 91 906 20(72) + - ¥ Group 3
MMVF21 zo:)k (stone) wool 95 67 264 + Group 3
MMVF10° z;’é) Glass wool 0 37 123 300(329) - - + Group 3
MMVF10.1° 2;’;) Glass wool 30 145 69 - - Group 3
NNVF11 Glass wool 31 9 38 100(25) — - + Group 3
NNVF22 Slag wool 35 9 37 400(459) - - + Group 3
MMVF34 HT Stone wool 24 6 19 59(620) — — -

IARC Monograph V.81&Y



A paradigm of particle toxicity based on biologically
effective dose (BED)

. Surface attribute = surface area X specific surface reactivity
(i.e., reactivity per unit SA) X surface availability

. Dimension attribute = length + diameter (mainly length if greater than a
critical length)

«  Composition attribute = Volume X specific volumetric reactivity (i.e., the
toxic material per unit volume) X availability (= release rate i.e., amount
per unit time)

For acute effects
BED is related to the Potency (which can be best described as sum of above )
Potency = Surface attribute + Dimension attribute
+ Composition attribute
For chronic effects
the biopersistancy play a dominant role
BED = Bio-persistancy X Potency

from Dr. Ken Donaldson et. al., the Chapter 22 of “Particle Toxicology”
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Hepatic sinusoids RFi&REER Serosaﬂﬁﬂiwﬁﬁﬂ;(flleree) .
(MWCNT) L g s S




