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137.9 mM NaCl, 2.7 mM KCI, 8.2
mM Na :HPO4, 1.5 mM KH 2POa4, 5.6 mM

CsH 1206 400 g 4 C
15
1mL PMN Buffer
BALF ADAM -MC AR

BROWN CO., LTD, Tokyo, Japan
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Tissue Rupotor (Qiagen , Hilden, 2.0 mg/ms3
Nordrhein -Westfalen, Germaney) 1 6 5

miRNeasy Mini Kit (Qiagen, Hilden,
Nordrhein -Westfalen, Germane ) 2)

RNA RNA 3 1
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Bioanalyzer 2100 (Agilent Technologies |,
Santa Clara, CA, USA) 4) 3D CT
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Adamcakova-Dodd A,
et. al., Part Fibre Toxicol. , 2014.

0.2
mg/m3
0.2
mg/m?3
NOAEL
0.2 mg/m?3
Takeda T. et. al., Part Fibre
Toxicol., 2022.
NOAEL 0.3 mg/m3
3) A

Shimkin MB, et. al., Adv
Cancer Res., 1975.

CCSP
Zhu L, et. al., PLoS ONE.,
2015., Lesur O, et. al. , Am J Respir Crit
Care Med., 1995.
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Dekkers S. et

al., Inhal Toxicol. , 2018.
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Tomonaga T, Nishida C, Izumi H, Kawai
N, Wang KY, Higashi H, Takeshita JI,
Ono R, Sumiya K, Fujii S, Hata Y,
Sakurai K, Morimoto T, Higashi Y,
Yamasaki K, Yatera K, Morimoto Y.
Crosslinked Structure of Polyacrylic Acid
Affects Pulmonary Fibrogenicity in Rats.
Int J Mol Sci. 2022 Nov 10;23(22):13870.

. 36
DDS 2020 8 28 ,
Sakurai K.Characterizing Self -Assembled

Nanoparticles of Drug Delivery by use of
Solution Scattering Technigues.
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Shinichi Mochizuki, Soichi Ogata, Reika

Tsuji. Modification of antigenicity for
cancer cells by using conjugates
consisting of antigenic proteins and
hyaluronic acids. 70
,2021 5 27
. 58 ,
2021 7 5
. 58
,2021 7 5
: X
.SPring -8 SPRUC
CMC,2021
12 23

Kazuo Sakurai.An alternating copolymer
exhibiting  the  microphase -structure
transition fromultrathin plate to unimeric
sphere. ACS  Spring2022  NATIONAL
MEETING & EXPOSITION. 2022 3
21 : .
Toshiki Morimoto, Yasuo Morimoto,
Yasuyuki Higashi, Chinatsu Nishida,
Naoki Kawai, Taisuke Tomonaga, Hiroto
Izumi, Rhohei Ono, Kazuki Sumiya,
Kazuo Sakurai, Kei Yamasaki and
Kazuhiro Yatera.Inflammatory effects of
uncross-linked polyacrylic acid in rat lung
following intratracheal instillation. The
30th Japan -China-Korea Conference on
Occupational Health, 2022 6 23-24

Kazuo Sakurai.Discovery of a Novel
a-(1,3)-Glucan/DNA Complex and its
Application to Targeting Delivery of
Therapeutic Oligonucleotides.Exeter
University Seminar(University of Exeter,
UK) 2022 10 12 .
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Sample Mw R (nm
753 10° 74.9
258 10° 421
7.63 10° 75.1
6.17x10° 60.1
1.85 10% 325
1.55 10% 18.5
8.09 10* 8.07
5.01 104 7.04
5.04 104 50.5
- 660
- 318
A 7.65x10° 68.7
B 3.09 10* 13.5

(B) ro - %1
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20um( 0g=2 21pum( Gg=1
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0.2 mg/rat

1.0 mg/rat
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6 months

Control

0.2 mg/rat
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1 month

3 months

6 months

Control

0.2 mg/rat

1.0 mg/rat

19



1 x K 1A

(D) b3 bl.

3 days

1 week

1 month

3 months
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20

0.2 mg/rat

1.0 mg/rat
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Body weight
500.0 -
~ 400.0
=
= _
= 300.0
4
£ 2000 -
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0.0 T T T T
3 days 1week 1 month 3 months 6 months
Time after intratracheal instillation
OControl OLow dose MHigh dose
Dunnett *p<0.05, ** p<0.01
B) bBabl. s BET’ bsfpswm
Body weight
500.0 -
— 400.0 -
o
= i *
= 300.0 *
g
. 2000 -
S
% 1000 -
0.0 T T T T
3 days 1week 1 month 3 months 6 months
Time after intratracheal instillation
OControl OLow dose MHigh dose
Dunnett * p<0.05, ** p<0.01
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~ 400.0
=
53000 |
4
£ 2000 -
5
M 1000 -
0.0 T T T T
3 days 1week 1 month 3 months 6 months
Time after intratracheal instillation
OControl OLow dose MHigh dose
Dunnett * p<0.05, ** p<0.01
(D) b3 bl. s
Body weight
500.0 -
~ 400.0
o
E ] *
= 300.0
g
. 2000 -
S
% 1000 -
0.0 T T T :
3 days 1week 1 month 3 months 6 months
Time after intratracheal instillation
OControl OLow dose MHigh dose
Dunnett * p<0.05, ** p<0.01
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Relative lung weight
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35 *
3.0 o
E‘i 2.5
- * %k
; 2.0 ** * e - ok
e 1.5
3z 10
0.5
0.0
3 days 1 week 1 month 3 months 6 months
Time after intratracheal instillation
OControl OLow dose M High dose
Dunnett *p<0.05, ** p<0.01
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Relative lung weight
4.0
35
& 3.0
=25 =
20 2.0 ok e
@
En 1.< * ** * -
g L
- L0 ﬂ I I
0-5 ’—‘-—I
0.0
3 days 1 week 1 month 3 months 6 months
Time after intratracheal instillation
OControl OLow dose MHigh dose
Dunnett *p<0.05, ** p<0.01
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Relative lung weight
4.0 1
£ 35
= 3.0 -
CJ .
g 25 4
oo 2.0 -
=
£ 1.5 -
b
£ 1.0 A
Sos |~ "
% 00 _Hun Hes Hes HEes B
3 days 1 week 1 month 3 months 6 months
Time after intratracheal instillation
OControl OLow dose MHigh dose
Dunnett * p<0.05, ** p<0.01
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Relative lung weight

4.0
3.5
& 3.0
=25 o *k
20
; 2.0 *k ol *x . x
15 *
S L0
0.5
0.0
3 days 1 week 1 month 3 months 6 months
Time after intratracheal instillation
OControl OLow dose ®High dose
Dunnett *p<0.05, ** p<0.01
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. O -
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(A)-1° b3 bl. s s
Total cell count in BALF
_. 8,000 -
g 7,000 -
= 6,000 - *
L)
S 5,000
=
< 4,000
:x: 3,000
=
§ 2,000
= 1,000 * *
@
E 0 . alln c=ccoglln
= 3 days 1week 1 month 3 months 6 months
= Time after intratracheal instillation
OControl B0.2mg W1.0mg
Dunnett * p<0.05, ** p<0.01
(B)-1° b3 bl. s s 1x

Total cell count in BALF

8,000 -
7,000 -
6,000 -
5,000 -
4,000
3,000
2,000
1,000

*% * %k

3 days 1week 1 month 3 months 6 months
Time after intratracheal instillation

Total cell count [*1000 cells/mL]

OControl E0.2mg W1.0mg

Dunnett * p<0.05, ** p<0.01
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__ 800 14

g 700 -

= 600
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g
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=

g

=

b

‘E 3 days 1 week 1 month 3 months 6 months
= Time after intratracheal instillation
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(D)-1° B3 bl. s
Total cell count in BALF

=

=

= 6,000

g

[=]

g
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=

g
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@

c =
= 3 days 1week 1 month 3 months 6 months
= Time after intratracheal instillation

OControl B0.2mg W1.0mg
Dunnett * p<0.05, ** p<0.01
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Neutrophil count in BALF
e 4,000 - -
0 —
=2
“ o
22
3
‘E *k
@
Z T T —siin T T 1
3 days 1week 1 month 3 months 6 months
Time after intratracheal instillation
OControl B0.2mg W1.0mg
Dunnett * p<0.05, ** p<0.01
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Neutrophil count in BALF
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3
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z 0 T m— 1
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Neutrophil count in BALF
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. (=]
= S

[=]

3 days l1week 1 month 3 months 6 months
Time after intratracheal instillation

OControl B0.2mg W1.0mg

Dunnett * p<0.05, ** p<0.01
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Neutrophil count in BALF

4,000 4

Neutrophil count in BALF
[%1000 cells/mL]
]
=)
=]
=

3 days 1week 1 month 3 months 6 months
Time after intratracheal instillation
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Dunnett * p<0.05, ** p<0.01
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Percentage of neutrophil
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=
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=
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10 A

Percentage of neutrophil
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6 months
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. (A Db3bl. AGOE 001y QR X XAE m" AHp gbo"
"HYA M 0o MO A 3200 61 =
_— Fold change Fold change
Gene symbol Gene description (ACTB) (GAPDH)
Mt3 metallothionein 3 5.6 8.0
AABR07056026.1 - 3.1 4.4
OIr1523 olfactory receptor 1523 3.0 4.3
Hbqlb hemoglobin, theta 1B 28 4.1
Mt2A metallothionein 2A 28 4.1
Rab24 RAB24, member RAS oncogene family 28 4.0
Tuba3b tubulin, alpha 3B 28 4.0
Nridil nuclear receptor subfamily 1, group D, 26 38
member 1 ' '
Igh-6 immunoglobulin heavy chain 6 2.6 3.7
RGD1565617 similar to Ig variable region, light chain 26 3.7
Ttll11 tubulin tyrosine ligase likell 25 3.6
Atpl3a2 ATPase 13A2 2.4 3.4
Secl4l1 SEC14like lipid binding 1 2.3 3.3
Igsf8 immunoglobulin superfamily, member 8 2.2 31
Egfl7 EGFlike-domain, multiple 7 2.2 31
Fau FinkelBiskis-Reilly murine sarcoma virus 51 3.0
(FBR-MuSV) ubiquitously expressed ' ’
Eln elastin 21 3.0
Ep300 E1A binding protein p300 2.0 29
Arl2 ADP-ribosylation factor like GTPase 2 2.0 29
Otop2 otopetrin 2 1.5 2.1
. (B) bsbl. AGGE 001y Qf x XKAE m" AHp g00"
"HI M6 cUbBl ox=K" Y3 o« 1th BUYA 31006 =
Gene symbol Gene description Fold change Fold change
y P (ACTB) (GAPDH)
Eln elastin 2.1 3.0
Aktl v-akt murine thymoma viral oncogene 18 26
homolog 1 ) )
Ccm2| CCM2 like scaffolding protein 1.7 2.4
Mif macrophage migration inhibitory factor 16 23
(glycosylationinhibiting factor) ) )
Parp10 poly (ADP-ribose) polymerase family, 16 53
member 10
Pdgfrb platelet derived growth factor receptor bet 15 2.1
Collal collagen, type I, alpha 1 14 2.1
Fofr4 fibroblast growth factor receptor 4 14 2.0
Ctgf connective tissue growth factor 14 2.0
Hyal2 hyaluronoglucosaminidase 2 14 2.0
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(C©) KEGG pathwayrt Wd -

Terms of KEGG pathway C%?Jrrfs % P Value Benjamini
Salmonella infection 10 5.08  0.0012 0.151
Alzheimer disease 12 6.09  0.0021 0.151
Tuberculosis 8 4.06  0.0022 0.151
Apoptosis 7 3.55  0.0027 0.151
Fluid shear stress amtherosclerosis 7 3.55  0.0045 0.202
PI3K-Akt signaling pathway 10 5.08  0.0088 0.284
Sphingolipid signaling pathway 6 3.05  0.0089 0.284

< =815 — — £ kY & < V09
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LT A X oV #0i XDb3bl. AxW s KAEs &/ 6xx° "

Day T T
(mg) (mg) (mg (min) € /min mg/ 3

1 2021 7 12 20.910 20.709 0.201 360 25 0.22
2 2021 7 13 20.733 20.467 0.266 360 25 0.30
3 2021 7 14 20.901 20.689 0.212 360 25 0.24
4 2021 7 15 20.899 20.650 0.249 360 25 0.28
5 2021 7 16 21.001 20.743 0.258 360 25 0.29
6 2021 7 19 20.741 20.535 0.206 360 25 0.23
7 2021 7 20 20.719 20.479 0.240 360 25 0.27
8 2021 7 21 20.987 20.747 0.240 360 25 0.27
9 2021 7 26 20.920 20.617 0.303 360 25 0.34
10 2021 7 27 20.892 20.692 0.200 360 25 0.22
11 2021 7 28 20.906 20.601 0.305 360 25 0.34
12 2021 7 29 20.408 20.207 0.201 360 25 0.22
13 2021 7 30 20.918 20.712 0.206 360 25 0.23
14 2021 8 2 20.542 20.241 0.301 360 25 0.33
15 2021 8 3 21.434 21.121 0.313 360 25 0.35
16 2021 8 4 20.938 20.737 0.201 360 25 0.22
17 2021 8 5 20.366 20.165 0.201 360 25 0.22
18 2021 8 6 20.382 20.117 0.265 360 25 0.29
19 2021 8 10 19.350 19.167 0.183 360 25 0.20
20 2021 8 11 22.423 22.09 0.333 360 25 0.37
21 2021 8 12 20.579 20.322 0.257 360 2.5 0.29
22 2021 8 13 19.896 19.656 0.240 360 2.5 0.27
23 2021 8 16 20.609 20.420 0.189 360 25 0.21
24 2021 8 17 19.192 18.980 0.212 360 2.5 0.24
25 2021 8 18 19.784 19.543 0.241 360 2.5 0.27
26 2021 8 19 19.768 19.515 0.253 360 25 0.28
27 2021 8 20 19.116 18.898 0.218 360 25 0.24
28 2021 8 23 19.720 19.468 0.252 360 25 0.28
29 2021 8 24 19.640 19.385 0.255 360 25 0.28
30 2021 8 25 20.818 20.581 0.237 360 25 0.26
31 2021 8 26 20.953 20.717 0.236 360 2.5 0.26
32 2021 8 27 20.995 20.794 0.201 360 2.5 0.22
33 2021 8 30 20.733 20.528 0.205 360 25 0.23
34 2021 8 31 20.571 20.289 0.282 360 25 0.31
35 2021 9 1 20.711 20.482 0.229 360 25 0.25
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36 2021 9 2 20.998 20.791 0.207 360 2.5 0.23
37 2021 9 3 20.399 20.211 0.188 360 2.5 0.21
38 2021 9 6 20.959 20.761 0.198 360 25 0.22
39 2021 9 7 21.005 20.816 0.189 360 25 0.21
40 2021 9 8 20.798 20.573 0.225 360 25 0.25
41 2021 9 9 20.608 20.418 0.190 360 25 0.21
42 2021 9 10 21.092 20.775 0.317 360 25 0.35
43 2021 9 13 21.040 20.792 0.248 360 2.5 0.28
44 2021 9 14 20.936 20.736 0.200 360 2.5 0.22
45 2021 9 15 20.719 20.549 0.170 360 2.5 0.19
46 2021 9 16 20.838 20.642 0.196 360 25 0.22
47 2021 9 17 20.968 20.72 0.248 360 25 0.28
48 2021 9 21 20.703 20.478 0.225 360 25 0.25
49 2021 9 22 20.937 20.736 0.201 360 25 0.22
50 2021 9 24 21.127 20.864 0.263 360 25 0.29
51 2021 9 27 20.564 20.311 0.253 360 25 0.28
52 2021 9 28 20.932 20.710 0.222 360 25 0.25
53 2021 9 29 20.752 20.550 0.202 360 25 0.22
54 2021 9 30 20.922 20.662 0.260 360 25 0.29
55 2021 10 1 21.229 20.953 0.276 360 25 0.31
56 2021 10 4 21.386 21.183 0.203 360 25 0.23
57 2021 10 5 20.702 20.489 0.213 360 25 0.24
58 2021 10 6 20.849 20.624 0.225 360 2.5 0.25
59 2021 10 7 20.559 20.358 0.201 360 2.5 0.22
60 2021 10 8 21.655 21.393 0.262 360 2.5 0.29
61 2021 10 11 20.219 19.990 0.229 360 2.5 0.25
62 2021 10 12 20.949 20.733 0.216 360 2.5 0.24
63 2021 10 13 19.581 19.335 0.246 360 25 0.27
64 2021 10 14 21.682 21.478 0.204 360 25 0.23
65 2021 10 15 20.179 19.916 0.263 360 25 0.29

0.26

0.04
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S "B X wW #Q Xb3bl. A oW s XAEs &6/ 6xx % "H

T T
(mg) (mg) (mg (min) € /min mg/

1 2021 7 12 22.768 20.693 2.075 360 25 2.31
2 2021 7 13 22.478 20.467 2.011 360 25 2.23
3 2021 7 14 22.629 20.813 1.816 360 25 2.02
4 2021 7 15 22.451 20.628 1.823 360 25 2.03
5 2021 7 16 22.195 20.351 1.844 360 25 2.05
6 2021 7 19 21.689 19.891 1.798 360 25 2.00
7 2021 7 20 22.339 20.553 1.786 360 25 1.98
8 2021 7 21 22.375 20.59 1.785 360 25 1.98
9 2021 7 26 22.277 20.497 1.780 360 25 1.98
10 2021 7 27 22.158 20.313 1.845 360 25 2.05
11 2021 7 28 22.225 20.460 1.765 360 25 1.96
12 2021 7 29 23.301 21.177 2.124 360 25 2.36
13 2021 7 30 22.126 20.304 1.822 360 25 2.02
14 2021 8 2 21.226 20.321 0.905 360 25 1.01
15 2021 8 3 22.933 20.675 2.258 360 25 251
16 2021 8 4 22.019 20.027 1.992 360 2.5 221
17 2021 8 5 22.815 20.325 2.490 360 2.5 2.77
18 2021 8 6 20.223 18.406 1.817 360 25 2.02
19 2021 8 10 23.932 21.245 2.687 360 25 2.99
20 2021 8 11 22.153 19.511 2.642 360 25 2.94
21 2021 8 12 23.007 20.309 2.698 360 25 3.00
22 2021 8 13 21.280 18.780 2.500 360 2.5 2.78
23 | 2021 8 16 21.566 19.016 2.550 360 25 2.83
24 2021 8 17 22.426 19.425 3.001 360 25 3.33
25 2021 8 18 21.021 19.067 1.954 360 2.5 2.17
26 2021 8 19 21.421 19.425 1.996 360 2.5 2.22
27 2021 8 20 21.572 19.124 2.448 360 25 2.72
28 2021 8 23 21.523 18.997 2.526 360 25 2.81
29 2021 8 24 21.076 19.329 1.747 360 25 1.94
30 2021 8 25 22.555 20.527 2.028 360 25 2.25
31 2021 8 26 22.544 20.628 1.916 360 25 2.13
32 2021 8 27 22.684 20.682 2.002 360 2.5 2.22
33 2021 8 30 22.656 20.075 2.581 360 25 2.87
34 2021 8 31 23.155 20.553 2.602 360 25 2.89
35 2021 9 1 22.410 20.518 1.892 360 25 2.10
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36 2021 9 2 23.289 20.767 2.522 360 2.5 2.80
37 2021 9 3 22.775 20.639 2.136 360 2.5 2.37
38 2021 9 6 22.521 20.617 1.904 360 25 2.12
39 2021 9 7 23.016 20.681 2.335 360 25 2.59
40 2021 9 8 22.247 20.427 1.820 360 25 2.02
41 2021 9 9 22.460 20.620 1.840 360 25 2.04
42 2021 9 10 22.382 20.462 1.920 360 25 2.13
43 2021 9 13 23.151 20.593 2.558 360 2.5 2.84
44 2021 9 14 22.724 20.350 2.374 360 2.5 2.64
45 2021 9 15 22.886 20.935 1.951 360 2.5 2.17
46 2021 9 16 22.461 20.325 2.136 360 25 2.37
47 2021 9 17 23.393 20.804 2.589 360 25 2.88
48 2021 9 21 23.260 20.580 2.680 360 25 2.98
49 2021 9 22 22.419 20.657 1.762 360 25 1.96
50 2021 9 24 22.974 20.350 2.624 360 25 2.92
51 2021 9 27 22.570 20.532 2.038 360 25 2.26
52 2021 9 28 23.362 20.634 2.728 360 25 3.03
53 2021 9 29 22.936 20.433 2.503 360 25 2.78
54 2021 9 30 22.938 20.452 2.486 360 25 2.76
55 2021 10 1 22.884 20.773 2.111 360 25 2.35
56 2021 10 4 22.559 20.556 2.003 360 25 2.23
57 2021 10 5 22.660 20.537 2.123 360 25 2.36
58 2021 10 6 22.001 19.893 2.108 360 2.5 2.34
59 2021 10 7 23.001 21.173 1.828 360 2.5 2.03
60 2021 10 8 22.653 19.997 2.656 360 2.5 2.95
61 2021 10 11 22.789 20.616 2.173 360 25 241
62 2021 10 12 24.124 21.528 2.596 360 2.5 2.88
63 2021 10 13 22.001 19.606 2.395 360 25 2.66
64 2021 10 14 22.145 19.657 2.488 360 25 2.76
65 2021 10 15 20.998 18.972 2.026 360 25 2.25
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