BT 1

A SR R TR B 4
LB ) A 7 B e

T LB DFEE AR D BHER A BB O URE DB L T

Z DFERULICEE T 5 k5

(22KD1003)

e I A%

A7 (2025 ) 4 54



B 2

L RHEAF T o

BY SUIBIY DI EEF TR D B R AFERBR O RBIEDORE R OZ ORBBLIZE§ 2815 -- 3

/IR

II. ZrHEarges 3+

1. J v FEAVWETIPSIEIZ L 2R ENEREG AR ABIERER R OFER 230 BEFE Y N2 s

IR D BMEREANIC & DR ABHEFERITICETAE 0 s 18

EZER L JRARELEL, NIASET
(&8 Tables 1-1~4, 2-1~5, 3. 4

2. invitro BRBEOER e 33
R, BERIEE
(&%} Table 1~3,  Figure 1~3

3. inviroRBRIZ L B HBRE L inviveo ~DAFEMRE 000 47
HH O TEE
(&8H Table 1, 2

M. EmEofiTicil+s—gx 49



B 3
J LA R ST SER B & (LR ) %2 Hioese)
@ KE R M B (SR 6 )
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rgeEA: I ALT (ESCEES R E NS BT TEOEE)

MEEE

ARBFFETIE, (1) in vivo BRRIRTE L LT, WMARRPHE SN LSWEOHEBWHIEIZRIT % TIPS
EOKGE, KO (2)invitro BRERERIE L LT, & MTEMIEE(AS49) DM fn T 2 F8HE & L 7= 3k
ZRRET - Mk L, BREMOREICE T2 FIEOMNZXD Z 2 HRE LTS,

B SAIEWE, JRALL B E A St ENERER IS8T S LDso,'LCso ENGHIESNTEY | #&
BREZERO, LR OBAPEESNTND, L, W AZRBIEII RIS E N L
ERDIREOHNEN D DT, WATFHEERITRENTH D, AFEHETIE. PHAED mWRREE il
WIEZEE 515 (intra-tracheal intrapulmonary spraying ; TIPS %) (2 K 25 NG EIERERICHOW
T, AR AFEHRBRORBEE LTCOAAMZ X VBERLDIZTHZEE2HE T 5,

R0 6 AL, A0 b AR SENE L 72 TIPS 1512 L 2 2k MR o i B =00 2 . O 7212 10
WVEIZ DT TIPS EIZ L % LDso fEDHIE K OB EOREF 234 L7z, ZiLE TIZ TIPS B2 &
iRz i L7z 24 100 5 5| TIPS #:0 LDso SR AZFEIED 0.5~2 5 Th -7 b D7y 13 Al 0.25
~05 5 THoTmbDON5H], 0.25 (FLL N Thob DN 6 A TH o7, ZORFIL, WEFEEE TORS
REFBEOMMITH -T2 Z &b, TIPS {ETIRETWAZTELE L KR L CEENFRZE, HHWVIFHEL
RIWOWEN oD Z LR STz, o, WEFEE £ TORME & [AERIZ TIPS 0 LDso & Neutral red
assay 1£® LDso OFIZHRVVIEOAHBAMED GRS Hivlz, KA NZ-2VT TIPS 50 LDso (25550 7= GHS
ATV, BEROWAIZ X 28 MEFEEOAEEREX Sy LB L& 2 A, 18AITIL TIPS EIC L 2 A%
PEX S MBER DX 7y Efda—E L, 6 HITiX TIPS {5 TRV WA FEEX SIS, %E DA
Wi, BEREED GHS 5 FEIZB WD T HIRNAEMER I I TE Y | TIPS IEORERIZE SN T
GHS S L7256A ., MG EECRITEME DS 58O E 1, WAGRERIZ R U iV EEX I S
NWAHHREER®H D EB 2 b,

F 7o EHEZin vitrod RS IT IS < | BEORININES 2> O W3 2 5L b Ak ST 5, MEFEREE
TIZ, 7 v MERAWTHEEBEYE ORKE MNEFZER 515 (Trans-tracheal intrapulmonary spraying ; TIPS{£)
ZAT 9 BEDin vitro¥t H- &5 EE L LT, b Mk AS49 2 F 72 tiZE Neutral Red Uptake assay

(A549NRU assay) & HEEE L, 234 E DLCsoflf 2 Bt L T2 DA AVEIZ DWW TG L T & 7o, AR08
ToAZ26EIZ DWW THRE 24TV, TIPSEDO &R EIIGH ATERLCofEZ F i L7z, S HIZ, TNET
DIEFITH LTI E DLCsfE & T v MK AL < FERBRITI5 1T 5 LDsofll & OFH BT 21T > 72
FER. KSR, 73— —T Vi DR VAT DLW TIE, LCsofl & LDsofE AN IE
OFEE R L, BT 25HE 2B T AL FWE CIIBHSE 0N AL T 2 AlReEN me S vz, Mz,
FHBEIMEHT T DN IIC L ALDso D PHME & . 2305 OME O EFEDOLDso DR & H 2 —E
THZENIRINTZZ LD, A5S49-NRU assay DA R D O | invivolZ331F 5 LDsofE & #EH] T & 2 "I HEMEAS
R ST,

— . BIRIZEDAMER DD B AL, TIPS 15 TP~ 4 BRI A PERERE T 1% OFFEIWIC
ONWTHALE I CEMICBIET L Z LItk > T, BRAMEZFHME~OISHANHR S NS, FHE, Hxixnl




ONDEESN—R T ) Fa—7 (MWCNT) (ZOWT TIPS G HEMBIET D Z Lok > TREEEZ R
H L L C& 7z, TIPS IEIFABEHEK 213, B RERBROFMIZL Y . &K 2.0mLkg KEOEET
D 4 [\l H F T REO B RO THIN R SN2 -T2 &b, ZOMET TIPS IEIZ X 2 455k
B2HEFETHET L LTk T, RYMARZERRICRD2RBIEORB AT 2o TX iz, HBRWEIL,
ZO7uY e/ hTAETITHMBRINTE BWEWMED 5 5. 1ARC Monograph (281 5 & MIxtd 2%
BDAE (BER) 53585 Group 2A (BF6<HV) 4%E. Group2B (RFIEEEDH V) 4 &, Group3 (Beb
NDENT—HR+47) 2WETHDH, TIPS IZ X DB 2 15 DI AN & OFEA MOV TR & 1

HTND,

F—U—R: WA, BMEE, RREMNEZR G5, A549 NRU assay, {UERE
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A. BFEEH
Al. T v bEHWE TIPS #
T OIEIL. JRALL B E AT 2tk

AERIZE 1T D LDso, LCso ENGHE S TEY

G IFETITR O R O ADE STV
%o FrZE P ~DOWARBENRE SN DHLEMIC
DWVTIEFRAIC K DRHMEASBETH D, Lo,
EX-Q PN S SF E WY XA R A
D72, FEh rRER SRR T DTN TH Y | B
B RTIEII R A N L AREEST S, 29 Lz
B b EBRAIC b AL O3 E R LUEORIC
B4 2 AT 27 & (GHS) 1281 WA
PERFBIZIRE TH D,

HBF S HESEL, 2R ETICT v P2V
To BRI B O % U I N 2 & G- 1% (intra-
tracheal intrapulmonary spraying ; TIPS %) (2 X %
LR D SR AT ML Z Y L. 0%

Jghr—HRrF ) Fa—7 (MWCNT-7 %) Ofifi
VIR R R AR B AR R E LY, £,
BME A B O REERR I B 3 5 AT R
FFERRFE Cl, TIPS 1EIC & D LDso DR & & W
ABRBIEC LD LCso MORO LN D BT/ E LD
ZE SRR BRI R 2R D 4 5N E 2O HA
PERR SN2 D, Lan L, WARBERBROMREE
ELTHENLT DITITE R DMGENLETH 5,
AMERECIHERDICI VRS TE
TIPS {EIC L D RENE G HERBRICOWT, &
PR AR ORBFIELE LTCOFA%EEZ LY
BERSDIZTHZEEHNET D, RFEEIR,
S 5 AEFEICSE M L 72 TIPS 1O FRALRR A0 i
RO 10 WEIZSWT TIPS EICL D
LDso il D& e O B Ot 2 FEfii L 72,

A2. in vitro FRERD E i

WA invitro FREREE TS < BRI 2
DY D FHiE b AR SN T\, E£2, Al
RO DN, FFZHERE F~DOWATS TN
HE SN LEMIE. WA X DFHEALETED
D05, AHWNT < BEIIRFB T BEE N
B L IR D72 FE AT RE e hR% (X R A 22T
LOTNTHD, 22T, BHBRANTEEDOR
BiEE LTIy MEROWTEHBRYE ORKE N
W & 5k
spraying ; TIPS ¥£) WA Z & L3501, ZDOH
BREDTZDIZEZEDT v M5 Z &1F 3R
(Replacement, Reduction, Refinement) #5205
WY TR, £ 2T, ARFFZE CITHilarkz v

(Trans-tracheal intrapulmonary




72 in vitro JRIZ LY LCso A2 HEE L. 72 EH
T TIPS HEZAT 5 720D in vitro B 5-JRIEHEA
BRABART D, TOHIES LT, B HANEHE
Thob ol LBk TH D e i
Tabk (A549) DOflazE 2R & LIiHiliis 2 R
A UL L. w0 EICE T D FIEOMEL
ML xR ERET D,

WEREEE TIZ, 7 v ME AW E ORK
B N E 25 % 515 (Trans-tracheal intrapulmonary
spraying ; TIPS V%) %47 9 BED invitro ¥ 585 &
jEL LT, b MBI AS49 2 ok
Neutral Red Uptake assay (A549-NRU 7 v &A1) %
HEFE L. 23 MO LB O LCso A HUG L T
TIPS {EIZH 1) % LDso fiff & EAF 70 AHPBE 2 fifged L C
W,

AAEEEITAS49-NRU T v A OFMAME S 512
RAET 272, Fiizic 26 FEOLFEME D LCso
fEZ 5 U, TIPS {EO B E~O IS FTREME %2
I L7z, HoET, TNETHLNT 49 WED
LCsofi & 7 v | 4 IRe W ABR R AR (235 1F % LDso
fi & DAHBAMENT 21T > 7,

A3. FERRE LA FEtERET

WRDTZ v MTIIT D 4 REFRIW AR T —
(LD50 4 WefHifE) %z, HHOLNZEI—R T
JFa—7 (MWCNT) OEBEETMICBVT
EBRLTCE MR R MNEZE RS (TIPS)
HEEHWCOCHLES ET58bDTH D, HERR
TELZ DN TIE AS49 fifids AABIE A FAV N2 invitro 72
PEFMERBR D B 15 5 2l & VT TIPS G
LTLDS0 fEZ RHZES L THHbDTHD, Zi
IZ X o THEBELERORNRBE i 2L
AT 722 W AFEIE DR G IEN FTRE & 72 D, B
BIZHDANMER DI DAL, TIPS {EIZ TN
(2 4 REE R AN TR T R AF T IZ I\ T
EALEICCTRINCBIZET 5 2 L2k o T B A
MZFHIT 52 &b TEHNITHONT, LN
LE2ETHHLDOTHD,

B. FRFGE

Bl. 7 v F &AWk TIPS &
Bl-1) 7 v %W /= TIPS 52 L A RENERS
ZPE AFEERRBRIC I 1T D LDso DFIE

SR E L LT -7 aa2-FasR ) —)L

(CAS RN: 127-00-4) , 2-A hF =X/ —)b

(CAS RN: 109-86-4), 2-= k7, (CAS
RN: 79-46-9), 7 k= hk U/ (CAS RN: 75-05-
8). HElE T UL (CASRN:591-87-7), 7 U /LT )L
21—/ (CASRN:107-18-6), 7=V > (CASRN:
62-53-3), 2-7 h¥ v =& 7 —/L (CAS RN: 111-
76-2), ¥=u / =k UL (CASRN:109-77-3) KX
AFI)LE RT3 (CAS RN: 60-34-4) (22T
TIPS VEIZ & % LDso il & H17E L7z,

Be503 12 WD F344 7 » b 7203 8 B
SD 7 v MZA Y 7IVT AR GEA 4%)
T, 7y NAGRMKENEZEA T L — (3K 80
mm, PNEE 0.8 mm, #M% 1.0 mm) (& H&1ERT)
FOwEERSE (2 BEYERT) MW T1 B 4E (1
REfEIfEIfR) &5 Lo, #EA&EIL2.0mlkeg & L
7oo BHREIL, BEICHRE SN TG WARREL
? LCso EZBERD T » M 9% U CHUE
L. invitro REROFERELEE L TRE LT,

F 7o RIEIZB W CEHOKEEME O 5% 18 7E
L ATLHir—7 727 % NOFHREERK L L
TOREMEZ R Lic, NEiY—77 27 2 b
X, BE# (YAKUGAKU ZASSHI 2012. 132(7)
817—822) Y&LHITHEE L, F L v OWSREME
ZRRET LTz,

B1-2) 7 v &V /= TIPS JEIC L A RENES
AER A TR O 1T D ER g8 O 75 ME EE A
N 2 5 it idiats O m RIS K 2 WA MR T
fEAT

A5 I HEME L7 TIPS 4 8 ik (-7 b %
v X4 J—)L (CAS RN: 111-76-2) . N,N.N'N-7
N7 AFNLEF L2 TT I (CAS RN: 110-18-
9), Zunr 7t k> (CAS RN: 78-95-5), 23-7
%V (CASRN:431-03-8), 0-Z 2 7 = /
—/L (CAS RN: 95-57-8), A% 7 Vnm=1KU/L

(CAS RN: 126-98-7), 1-= hm 7 m,% (CAS
RN: 108-03-2) KT 7 m -~ /> (CAS RN:
108-94-1)) M ONZAFI 6 BEIZ 5N L 7= TIPS £ 5




A (1-7vn2-7aR )/ —) 2-=ruarax
VOEERBT UL, T UAT A a— Lk NT =
[ZDOUWVT, K. RESC I TPl U, R
DI B MR 2 FE i L7, F72, BT Y
WEORT U AT T —IONWTIE. S 5HICH.
NS B OVR G 0D 3 BRARGR 70O R A A S L 72,

B1-3) TIPS #£I2451F % LDsy & &5 W A &R
1EIZE1T 5 LDso &N in vitro Neutral red assay (Z
1 % LCso DI

R0 6 P E TICEENE L 7= BRI R 24 HliC
DUNT TIPS 15 TR 54172 LDso (LDso (TIPS) )
% 2 H W A ZRER L D LDso (LDso (inhalation) )
S O in vitro Neutral red assay 7> 53K & 72 LDso

(LDsy (NRUassay)) &HlzL7z, 512, &
WHIEIZ BT D ARIED A ML BE+ 5 HRY T,
LDsy (TIPS) % }:\Z GHS Z3MEICH T D RA D
TEFEVEICHE U TR E % 55 L BEfR O A
(2 K D TR BRI e ORI e 2 B 3
% GHS X757 L bk L7z,

(Bt A~ D FCIE)

B & RO 72 FEBR IR E ST [ 3K LA R AR B SR AT
EREW ML B X OEKRE 572 BT BRIES
Zsr L CEN L, BORE - AEIZ Yo
TIE, B EEORAICHI D & & b ICmBELREIC
ForECE L, RN IR T CIEE L, fi#)
RELCIXRIFE T C ORI A fET 72 £, BRI
B,

B2. in vitro 3XBRD
(R E]

AW CHER L= 8 E % Table 1 27,
WEARFE & Clo M L7z 23 W (/P THY) 12z
T, AL 26 WE T AS49-NRU 7 vt A %K
fiL7=, £/, SNETICEm LA 49 WE T
5 BTz LCso fE % VN T AR IC 53T & i
Lz, 728, BERMIIE L L Cl bR A A ik
A549 ZEA L, HAREHE LT 10%FBS X 1%
R=V Y ARV T h=A T (PS) %A RPMI-
1640 (L-Z7Vv# v, 7=/ =Ly REH) &

R L7z, 72 RY AF LU 2R 508 (&
AR L2 12 DWW TR T T 28 6 well 7
L— &AL, ZOMOWEIZRY 2AF L Hl
6well 7 L— hafEA L, BBt L7z,

[A549NRU 7 v A1 ]

Day 0 (28T, 6 well 7' L— NI AS549 Hifig
% 2x10° cell CTHEFE L 72, Day 1 IZi%, #BME D
PO T=0IZ, 15 mL T = — 7 ITHBRYE B L O
Table 1 (/R SLERE 2 & TR I 2 N 2 CIRG
L7, SOICHHB L - #BRME % vortex IZT 5B
FREEGR < R L 72,

FANCHE L7z AS49 MEfaoxt LC, K5tz
511 PBS T 1 [EIWEy L, RN U 72 g e
IRARHZ dish NICIIN L=, Z2D%, 4 %=
N—% — (37°C/ 5% CO2) IZT 15 73 A »F 2
—varli,

Neutral red 5|2 X 2 WEERIE 21T 9 7291,
Neutral red & RPMI 552 % U7 (&R E
0.33%) . BAMMERBILE & Ltk K a5 L. PBS
T 2 [\EIYEF4 . Neutral red G4 RPMI iRk % dish
WIZIIN LTz, D%, 4 0 F 2 _X—&— (2T 3-
4 Bl A ¥ aX—var iz, frFaX—v
a USE TR, B A FRE L PBS T2 [HIBEE L. KE
f-= & ) —NWIEIR (50% T4 /—/b +49% IV
Q7K +1% JKFERE) Z 1 mL >0 % dish % shaking
L7z, HLHAE L 96well 7 L— R Z, dish N
DOFEER-~ % ) —VEK % 180 uL T 2% LI A,
W YEREFHZ T 540 nm B ORI A2 1T > 72,

[LCso fEEDF Hids J OHBIf#ATY

Neutral red assay (& T B2 ILEEIZ DWW T,
IT{EL R % GraphPad Prism Software THENT L |
LCsofEZ B U7z, FEMlZR 515 L LT, Bl
DGR %A Log 254 L7l % VT FEfZR]
e (W —7 74 v ME) THLATZHEZ
log(agonist) vs normalized response — Variable slope
BT T LCso AT L7z, F7z, LARRIZEET
LCso (A549-NRU) % FIV 7= AHBEAFHT Tl Pearson



DOFRE M 24TV, SO RE R A2 AR E LT
ER L7,

[LCso (AS549-NRU) & #BRWE DRtk (41 &,
KA B 7= orERER) & OFRBE T

LCso (A549-NRU) & | 73 E0K~DFIFIMEZR
BRI E DRME & OB OV T, RET AT o
7o O FEEOMHBICOWT, HTFENR—ETIE
72 Polyacrylic acid % iR\ N7z 48 W CTHRat 21T
STz, FIZR~OBIFIEIZOWTIIAKRA 7 & ) —
NAEAREL (logKew) ZAEHI L7z, logKow X, 1E
FWEN 2 DOIERFIMEE G@EIXA 7 & 7 —v
LK) ORITED X I IZnEBT o0 EHHT o H
HBRK T T D, logKow 23T EBLIME (BT
PE) THY ., log Kow DMEWE EBIKME OKEE)
ThoHZEERT, log Kew BHBIL TS 46 O
W TR AT o 72,

[LCso (A549-NRU) & LDsy (7 v b 4 BRI AR

< @A) & OFEBAMEAT
A549-NRU 7 v A THEHIT LCso (A549-

NRU) ORMAMZfEZR T D720, ZivE TICHE

SNTVD T v b 4REFHBRAE < BRBRIZB T 5

LDso (7 v b 4 KRR X< FFakliR) 2 T,

FRBAMIAT 21T o 72, 738, BWa AV T2RNE<

#EABRIC 35T D LDso fEIE, LA T DI H AF

L7z,

e PubChem (https://pubchem.ncbi.nlm.nih.gov)

o BB E AT AR (NITE)
(https://www.chem-
info.nite.go.jp/chem/english/ghs/ghs nite all fy e
.html)

e Haz-Map (https://haz-map.com/)

o National Institute for Occupational Safety and
Health (NIOSH)
(https://www.cdc.gov/niosh/rtecs/default.html)
728 LDsofEIX. 7 > b 4 FFEWAIZ X % LDso

NGO E CRUEER S ST\ D56, tHES

HriZiZFef SN TV D IRIR B 2 L7,

[LCso (A549-NRU) & EfEHICESW 7= wiBrimE
DEEE & OFIBESHT]

WEBHEICOWTHREEZ LIS IT L
(Table2) . A549-NRU @ LCsofi & T |k 4 F[H]
W NIE < B BRICF 1T D LDso i % AV C A BEfR
Mr&aito7,

[A549-NRU assay & 3T3-NRU assay @ Ll i
7 v b 4 R AT < BERRBRIZI5 1T D LDso fE
Z T~ 7 ARRKERE MR 3T3 Ml & 5 NRU
assay C LCso EERG LN TW I KEMEME
(' acetonitrile, N,N-dimethylformamide,
sodium arsenite) (Z331F % LCso fEDTHRI T 24T
V. ZOMBINEE A549 Ml TS b pR & b

e L7z,

acetone,

(fw B ~DEE)
e M T IOVIIER L TR,
R ORBEIL R &I S T,

B3. AERE LM EERET

4 FEREIW AR DT — % (LD50, 4 FEE1E)
(2 % TIPS #5350 MM F M RBR I 1T 54
17 (LD50 fEfE 2 & LS A -8) 1IcoWn
TEDH% 2 FHBAEBLET L2 LI0Xko T,
BRBR I D3 DS AANEIT DN T OfRAT 2 Fhiti L T
W5,

(fi B i~ O B )

By OURFE & OVE BRIZ BE 3 2 1EAHE (9Fn 48 4F 10
H 1B, B 105) ) WD [EBREMW) OfEE
e OMRAE S22 B9 2 KL (R fn 53 45 3 A 27
H. BEFERE 6 75) 28795 & &bl
YHAEA OBIRRIZIE D < Mk OB E5R i B
BEOREZ R ECHREFER LTz, b M
R AT EHEIR - Ty,

C. HFFHER

Cl. 7 v bRV TIPS ¥

Cl-1) 7 v b &7 TIPS EIC L A RENEKRE
APt AN TR O 3 1) 5 MR g8 00 B AT A T




N b e ligias O B MRS K 2 W AF T
fEAT

SF0 6 FEFE F TICHE N LB E 24 Fllzo
WT, 5% 3 HETIZ %L%ﬂfjﬁtfﬂ BT 5
— IR RERT L (24 A1) | E=S- A [INDIEE -
R, R H /J\Hﬁﬂcoﬂ%@?ﬁﬁ%ﬂ%%ﬁ%é@ﬁﬁ
(19 A 20 F LD,
[— R AE]
BEHO—fRRBEBIEICB W T AX 7 V= |k
U VE R 23 AT, FERAREE R BT,
72, 2 A (o-/mm7=x/)— ~FHhHt K-
IH-7 B, 77 UNEE, 2-UAF LTI /)T
X )=/, NNNN-T7 h T AFLZF LT
U233 THEUTE T anFY v 2-A
VT hXRTZL =) tert-7 T IOLT T — b
TEhr=hrUb, NN-UAFILHENLLT I K,
NN-UAFNLTERT I R) TEELICEEDOM
W REEDSTE S B AT,
oM, 7=V TTFT =8, 2-T ¥ H
=V TEHEBARORER, 2-4 VT ¥z )

— L TCHRER. 1-= ha a0 CHIBREBE .

IR L OATR, 2-= hue a0 CTHA, K
RIS T RO AREHE T, -7 ae2-7 1)) —
JUCHBEBIK T K OMEIR, A F e KT T
SRIEMEEE, v v = 8 U VTR, MR
K OWEEML/AFREML, A% 7 U r= kU L THERE\
NL/REENT B ORISR | HEER T U L CURAR .
S ENSL/ARENL e S, 7 U L7 v 3 — LGl
AR, BREENE T R BB ST,

[ B 7RO A ]

19 A ORI FAIREIC BT, LN O
MR BT,

O ERR K S, MRS 3 Ok b

DB, HOBMERIE, 9 -1, AKME, Him)s

19 AlCHam L CEigEINnT-,

@NFHE : NN-Z A FARALLT IR, 2-7 F ¥

TH )= 2-=hurar kN -Zan2-7

12X — L C/NERU AR SE S, BERE T U v

K OYT U VT )b 22— )L C/NBE JE D P T a2 50

MR BT,

@Ml : 2-7 ¥ & ) — /L TH o, Ba

FibE, HiSMEMTTE, A X 27 V= UL TH
Sifi, WBEEAERE N DI,

@& 2-7 FF =g ) — KD 2-= b7
INTCANEZ B B VORMERAFERTRO i,
GO ETR BT VAR OT U LT L a—)b
T 16, fEIG R OVERGEIR OB B 5 & Y
EABIZ T D KENFE D BTz,

Flo XU B ABAE KL N T —
Ty By MBI LR R, v L 3 dEe
WAKTITIFE A EWR Lo Te—H N T —
77 7 H 2 FTCIE 200 mg/mL FREE ORRE £ TR
BT HZENTET,

Cl1-2) TIPS {EIZEIF D LDsy & B AZ
BR{EIZEB 1T B LDsg K U in vitro Neutral red assay L_
BB LCso D ki

SF0 6 FEE F TIZSENE L - E 24 Koo
W, LDso (TIPS) % LDso (inhalation) TNZ
LDso (NRU assay) # iz L7z, 24 #D 5 5 LDso

(TIPS) 73 LDsp (inhalation) @ 0.5~2 % CTd -~
bR 13K1,025~0.5FThHo7=H D5 Al
025 LT CHoTZLDN 6K TH -7,

LDso (TIPS) & LDso (inhalation) FHBEE% #
S L7AER, PREOEOMBE (=0.52) 23
Sz, —J . LDso (TIPS) & LDso (NRU assay)
DB TITIRVIEOMBET (1=0.94) 733O b,
WL (R2=0.87) M5 57,

LDso (TIPS) (Z3-5< GHS K43 & W AIZ
VTR B IO B OVRR A PP »55?6
GHS X3 & i LTz,

LDsy (TIPS) (Z4:-5< GHS X457 %& 2Pt A7
PRIZESS K L LR, 0o-/ e 7 =/
—/L, ~F¥Yt Re-1H-7 ¥, 77 UL,
2-VAFNT I ) =H ) —)L NNNN-7 kT A
FNEF LTIV R tert-7 F VT )L —
LD 6 FITIX, LDsy (TIPS) (Z£-3< GHS K45
D3PEH O GHS X453 £ 0 & RO EME XS0 5058
SN, ZOMmo 18 N HOWTUIHFEEDOX
DR Lz, 512, TIPS {ETX Y
HERRGICHEINTZ 6AID D B tert-7 F )L
7 v a— L& FR< 5 FX in vitro Neutral red assay
TIRAEZ R TWE TH Y | BERD B & ORI




MEICES < GHS RAFICHB W TRWA EMEX S
(GHS X437 1) IZhEshs bt —%L7T,

C2. in vitro FBRD Effi
[LCso (A549-NRU) & 8 E OFeiE (43+
B, KA Z 7 —NERED & OIS
A549-NRU 7 » A T LI LCso (A549-
NRU) fEIZ2WTIE, KM, FEKREBEEWT R
DHERYEIZB N TS, LERIZ LCso (A549-
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Table 1-1. Clinical signs in rats

hexahydro- . 2-dimethyl tetramethyl
chloroacetone o -chlorophenol i acrylic acid R o
1H-azepine aminoethanol ethylenediamine
Dose (mg/kg) 64 40 31 63 150 300 240
Necropsy day 1 0 0 0 1 0 0
No. of animals examined 5 6 3 6 3 6 6
Irregular respiration 5 5 0 0 0 0 0
Dyspnea 0 1 3 6 1 6 6
Table 1-2. Clinical signs in rats
2,3-butanedione  cyclohexanone t:chhu::’ | acetonitrile N;gr:;?‘?zzyl N’a IZ::::;ZYI 2-methoxyethanol
Dose (mg/kg) 1280 320 1600 1200 2400 2000 4000 2560 3000
Necropsy day 0 0 0 2 0 0 3 0 0 1 0
No. of animals examined 3 2 3 2 1 3 5 6 6 4 2
Irregular respiration 0 0 0 2 1 0 6 0 6 4 2
Dyspnea 3 2 3 0 0 3 0 6 1 0 0
Table 1-3. Clinical signs in rats
aniline 2-butoxyethanol 2-isobutoxyethanol 1-nitropropane  2-nitropropane 1-chloro-
2-propanol
Dose (mg/kg) 240 400 400 800 480 100 300
Necropsy day 0 2 0 0 0 0 1 1
No. of animals examined 6 1 2 2 3 3 6 6
Irregular respiration 6 1 2 2 0 3 6 6
Dyspnea 0 0 0 0 3 0 0 0
Cyanosis 6 0 0 0 0 0 0 0
Reddish urine 0 1 0 2 0 0 0 0
Paleness 0 1 2 0 0 0 6 0
Hypothermia 0 0 0 0 0 0 6 0
Hypolocomotion 0 0 0 0 0 3 6 6
Drowsiness 0 0 0 [¢] 0 3 0 6
Staggering gait 0 0 0 0 0 2 0 0
Table 1-4. Clinical signs in rats
methylhydrazine malononitrile methacrylonitrile allyl acetate allyl alcohol
Dose (mg/kg) 30 30 60 100 100 200 120 240
Necropsy day 0 0 0 1 0 1 0 0 0
No. of animals examined 5 1 5 3 2 2 6 6 6
Irregular respiration 5 1 5 0 0 6 6 6 6
Hypolocomotion 0 0 0 [o] 0 0 0 6 6
Prone/Side position 0 0 1 3 2 6 6 0 0
Prostration 0 0 0 0 0 2 6 6 6
Tremor 0 1 2 0 0 0 0 0 0
Clonic convulsion 0 0 3 3 2 0 0 0 0
Tonic convulsion 5 0 0 0 0 0 0 0 0
Muddy stool 0 0 0 0 0 6 6 6 6
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Table 2-1. Histopathological findings in rats

hexahydro- . 2-dimethyl tetramethyl
chloroacetone o -chlorophenol ) acrylic acid A o
1H-azepine aminoethanol ethylenediamine
Dose (mg/kg) 64 40 31 63 150 300 240
Necropsy day 1 0 0 0 1 0 0
No. of animals examined 5 6 3 6 3 6 6
Trachea Necrosis, epithelium (&, +, ++, +++) 5(0,0,0,5) 6(0,0,6,0) 3(0,0,0,3) 6(0,0,4,2) 3(0,0,0,3) 6(0,0,0,6) 6(1,0,3,2)
Hemorrhage (t, +) 0 0 0 0 0 5(5, 0) 3(1,2)
Bronchi Necrosis, epithelium (&, +, ++, +++) 5(0, 1, 4, 0) 6(0,0,5,1) 3(0,0,0, 3) 6(0,0,0, 6) 3(0,0,0,3) 6(0, 0,0, 6) 6(1,1,2,2)
Hemorrhage (+, +) 0 0 0 0 3(2,1) 3(2,1) 4(0, 4)
Lung Necrosis, bronchioles/alveoli, diffuse (¢, +, ++, +++) 5(0,0,5,0) 6(0,0,5,1) 3(0,0,2,1) 6(0,0,0,6) 3(0,0,0,3) 6(0,1,0,5) 6(1,0,5,0)
Inflammation, acute alveolar/interstitial (+, +, ++) 5(0,5,0) 6(0, 6, 0) 3(0, 3, 0) 6(6, 0, 0) 3(0,0,3) 6(1, 5, 0) 6(3, 3, 0)
Congestion (%, +, ++, +++) 5(0,0,0,5) 6(1,5,0,0) 3(1,1,1,0) 6(1,1,2,2) 3(1,0,1,1) 6(3,3,0,0) 6(2,3,1,0)
Edema (£, +, ++) 1(1,0,0) 6(6, 0, 0) 3(0,3,0) 6(0, 6,0) 3(0,1,2) 6(1,5,0) 6(3,3,0)
Hemorrhage (&, +, ++) 5(5, 0, 0) 6(0,4,2) 3(1,0,2) 6(4,2,0) 3(1,2,0) 6(1,5,0) 6(6,0,0)
Liver 0 0 0 0 0 0 0
+, minimal; +, mild; ++, moderate; +++, severe
/, not examined
Table 2-2. Histopathological findings in rats
-Butyl N,N -di hyl N,N-di hyl
2,3-butanedione  cyclohexanone tert-Buty l, dlme't | /, dlm?t |
alcohol formamide acetamide
Dose (mg/kg) 1280 320 1600 2000 4000 2560
Necropsy day 0 0 0 3 0 0
No. of animals examined 3 2 3 5 6 6
Trachea Necrosis, epithelium (4, +, ++, +++) 3(0,3,0,0) 2(0,2,0,0) 3(0,1,2,0) 0 6(1,4,1,0) 6(2,4,0,0)
Hemorrhage 0 0 0 o] 0 0
Bronchi Necrosis, epithelium (%, +, ++, +++) 3(0,2,1,0) 2(0,0,2,0) 3(0,0,3,0) 0 6(0, 0, 6,0) 6(1,2,3,0)
Hemorrhage 0 0 0 0 0 0
Lung Necrosis, bronchioles/alveoli, diffuse (%, +, ++, +++) 3(0,1,2,0) 2(0,2,0,0) 3(0,3,0,0) 4(3,1,0,0) 6(0,0,1,5) 6(0,0,4,2)
Inflammation, acute alveolar/interstitial (t, +, ++) 3(1,2,0) 2(1,1,0) 3(3,0,0) 5(1,2,2) 6(6, 0, 0) 6(6, 0, 0)
Congestion (&, +, ++, +++) 3(0,3,0,0) 2(1,1,0,0) 3(0,3,0,0) 4(0,1,3,0) 6(0,2,2,2) 6(0, 6,0, 0)
Edema (&, +, ++) 3(2,1,0) 2(0,2,0) 3(0,3,0) 4(0,3,1) 6(0,5,1) 6(1,5,0)
Hemorrhage (2, +, ++) 3(3,0,0) 2(1,1,0) 3(2,1,0) 4(1, 3,0) 6(1,4,1) 6(3,3,0)
Liver Necrosis, hepatocyte (1, +, ++, +++) 0 0 0 5(0,0,0,5) 0 0
+, minimal; +, mild; ++, moderate; +++, severe
/, not examined
Table 2-3. Histopathological findings in rats
- . . 1-chloro-
aniline 2-butoxyethanol 1-nitropropane  2-nitropropane
2-propanol
Dose (mg/kg) 240 400 480 100 300
Necropsy day 0 2 0 0 1 1
No. of animals examined 6 1 2 3 6 6
Trachea Necrosis, epithelium (1, +, ++, +++) 6(0, 3, 3,0) 0 2(2,0,0,0) 3(3,0,0,0) 2(1,1,0,0) 6(0, 6,0, 0)
Hemorrhage 0 0 0 0 0 0
Bronchi Necrosis, epithelium (1, +, ++, +++) 6(0,0, 6,0) 0 2(2,0,0,0) 3(2,1,0,0) 2(2,0,0,0) 6(0, 6,0, 0)
Hemorrhage (, +) 1(0, 1) 0 0 0 0 0
Lung Necrosis, bronchioles/alveoli, diffuse (%, +, ++, +++) 6(0, 0, 6,0) 1(0,1,0,0) 2(0,2,0,0) 3(0,3,0,0) 3(0,1,2,0) 6(0,5,1,0)
Inflammation, acute alveolar/interstitial (, +, ++) 6(0, 6, 0) 1(0,1,0) 2(0, 2, 0) 3(0, 3, 0) 5(2,3,0) 6(0, 6, 0)
Congestion (&, +, ++, +++) 6(1,5,0,0) 1(1,0, 0, 0) 2(0,2,0,0) 3(1,2,0,0) 3(3,0,0,0) 6(0, 0,2, 4)
Edema (4, +, ++) 6(2,4,0) 1(1,0,0) 2(0,2,0) 3(1,2,0) 3(3,0,0) 4(4,0,0)
Hemorrhage (%, +, ++) 6(1,4,1) 1(1,0,0) 1(1, 0, 0) 3(2,1,0) 4(3,1,0) 6(4,2,0)
Liver Necrosis, hepatocyte, centrilobular (%, +, ++, +++) 0 1(0,0,1,0) 0 0 6(0, 0,0, 6) 6(0,0,0, 6)
Spleen Congestion (&, +, ++, +++) 0 0 2(0,0,0,2) 0 0 /
Pigment, macrophage (, +, ++) 0 1(0,0, 1) 0 0 0 /
Extramedullary hematopoiesis, increased (t, +) 0 1(0, 1) 0 0 0 /
Kidney Cast, hemoglobin/red blood cell (, +, ++) 0 1(0,0,1) 0 0 6(1, 5, 0) /

+, minimal; +, mild; ++, moderate; +++, severe

/, not examined

29



Table 2-4. Histopathological findings in rats

methacrylonitrile allyl acetate allyl alcohol
Dose (mg/kg) 100 100 200 120 240
Necropsy day 1 0 1 0 0 0
No. of animals examined 3 2 2 6 6 6
Trachea Necrosis, epithelium (&, +, ++, +++) 3(3,0,0,0) 2(2,0,0,0) 2(0,2,0,0) 6(1,5,0,0) 6(4,2,0,0) 6(4,2,0,0)
Hemorrhage (t) 0 0 2 2 0 0
Bronchi Necrosis, epithelium (&, +, ++, +++) 3(3,0,0,0) 2(2,0,0,0) 2(0,1,1,0) 6(2,3,1,0) 4(4,0, 0, 0) 5(5, 0,0, 0)
Hemorrhage (t) 0 0 0 3 0 0
Lung Necrosis, bronchioles/alveoli, diffuse (t, +, ++, +++) 3(3,0,0,0) 2(2,0,0,0) 2(0,2,0,0) 6(2,4,0,0) 6(3,3,0,0) 6(0, 4,2, 0)
Inflammation, acute alveolar/interstitial (£, +, ++) 3(3,0,0) 1(1, 0, 0) 2(0,2,0) 6(1, 5,0) 6(0, 6, 0) 6(0, 6, 0)
Congestion (%, +, ++, +++) 3(0,0,0,3) 0 2(0,0,2,0) 5(5,0,0,0) 3(3,0,0,0) 5(3,0,2,0)
Edema (2, +, ++) 1(1,0,0) 2(2,0,0) 0 6(4,2,0) 4(4,0,0) 6(5,1,0)
Hemorrhage (, +, ++) 2(2,0,0) 0 0 1(1,0,0) 2(2,0,0) 6(6, 0, 0)
Liver Necrosis, hepatocyte, periportal (£, +, ++, +++) 0 0 0 6(3,3,0,0) 6(0, 0, 6, 0) 6(0,0,1,5)
Spleen Congestion (%, +) 3(0,3) 0 / / 0 0
Pigment, macrophage (, +) 3(0,3) 0 / / 0 0
Kidney / / 0 0 0 0
+, minimal; +, mild; ++, moderate; +++, severe
/, not examined
Table 2-5. Histopathological findings in rats
allyl acetate allyl alcohol
Dose (mg/kg) 200 120
Necropsy day 0 0
No. of animals examined 6 6
Stomach 0 0
Duodenum Necrosis, mucosa (&, +, ++, +++) 6(0,0,0,6) 6(0,0,0,6)
Jejunum 0 0
lleum 0 0
Cecum Edema, lamina propria (2, +, ++) 5(1,3,1) 6(1,5,0)
Colon Necrosis, mucosa (&, +, ++) 4(1,1,2) 4(1,1,2)
Edema, submucosa (, +, ++) 6(0,4,2) 6(0,3,3)
Rectum Necrosis, mucosa (, +, ++) 3(1,0,2) 3(1,0,2)
Edema, submucosa (&, +, ++) 5(1,3,1) 6(4,2,0)

+, minimal; +, mild; ++, moderate; +++, severe
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Table 3. Comparison of LDso in TIPS with those in inhalation study and in vitro Neutral red assay

No. Test substance TIPS Dose (mg/kg) Mortality TIPS LDso  LDso (TIPS) . f LDso (TIPS) 2
(No. Dead /No. Treated) (mg/kg) / LDsg (Inhalation)*”  /LDso (NRU assay)*

1 1-Chloro-2-propanol 38, 75, 150, 300 0/6, 0/6, 0/6, 6/6 150-300 0.26-0.52 0.48-1.0

2 1-Nitropropane 60, 120, 240, 480 0/6, 0/6, 0/6, 3/3 240-480 0.29-0.58 2754

3 2,3-Butanedione 160, 320, 640, 1280 0/6, 0/6, 3/6, 3/3 320-640 0.12-0.23 4.0-7.9

4 2-Butoxyethanol 100, 200, 400, 800 0/6, 0/6, 3/6, 3/3 200-400 0.61-1.2 1.2-2.4

5 2-Dimethylaminoethanol 19, 75, 150, 300 0/6, 0/6, 6/6, 6/6 75-150 0.08-0.17 3.6-7.2

6 2-Isobutoxyethanol 100, 200, 400, 800 0/6, 0/6, 2/6, 3/3 400-800 0.55-1.1 2.3-4.6

7 2-Methoxyethanol 1500, 3000 0/6, 6/6 1500-3000 0.63-1.3 0.89-1.8

8 2-Nitropropane 50, 100 0/6, 6/6 50-100 0.19-0.37 0.48-1.0

9 Acetonitrile 300, 600, 1200, 2400  0/6, 0/6, 3/6, 3/3 600-1200 0.22-0.45 0.89-1.8
10 Acrylic acid 16, 31, 63, 125, 250 0/6, 3/6, 6/6, 6/6, 3/3 16-31 0.03-0.06 1.1-2.1
11 Allyl acetate 25, 50, 100, 200 0/6, 0/6, 6/6, 6/6 50-100 0.16-0.33 0.42-0.84
12 Allyl alcohol 30, 60, 120, 240 0/6, 1/6, 6/6, 6/6 60-120 1.0-2.0 0.19-0.38
13 Aniline 40, 80, 160, 240 0/6, 0/6, 0/6, 6/6 160-240 1.1-1.7 2943
14 Chloroacetone 4,16, 32,64 0/6, 0/6, 0/6, 6/6 32-64 0.47-0.93 34-69

15 Cyclohexanone 80, 160, 320 0/6, 1/6, 3/6 160-320 0.11-0.22 1.3-25
16 Hexahydro-1H-azepine 8, 16, 31, 63, 125 2/6, 0/6, 6/6, 6/6, 6/6 16-31 0.04-0.08 14-2.8
17 Malononitrile 15, 30, 60 0/6, 1/6, 5/6 30-60 0.94-1.88 0.13-0.25
18 Methacrylonitrile 25, 50, 100 0/6, 0/6, 6/6 50-100 0.37-0.74 0.35-0.71
19 Methylhydrazine 15, 30 0/6, 5/6 15-30 0.68-1.36 0.39-0.77
20 N,N,N',N'-Tetramethylethylenediamine 30, 60, 120, 240 0/6, 0/6, 2/6, 6/6 120-240 0.13-0.26 3.9-7.9
21 N,N-Dimethylacetamide 320, 640, 1280, 2560  0/6, 0/6, 0/6, 6/6 1280-2560 1.9-3.9 1.1-2.3
22 N,N-Dimethylformamide 500, 1000, 2000, 4000  1/6, 0/6, 6/6, 6/6 1000-2000 1.1-2.3 1.1-2.3
23 o-Chlorophenol 5, 10, 20, 40 0/6, 0/6, 0/6, 6/6 20-40 0.07-0.13 2.0-4.0
24 t-Butyl alcohol 200, 400, 800, 1600 0/6, 1/6, 1/6, 3/3 800-1600 0.18-0.35 2.2-44

*!: Converted from the previously reported LCso (mg/L) of the acute inhalation toxicity study in rats or mice using the respiratory volume of rats
(45 L/4hr, 300 g BW) or mice (7 L/4hr, 30 g BW). LDso (mg/kg)=45 (L)*LCso (mg/L)/0.30 (kg) or 7 (L)*LCso (mg/L)/0.03 (kg)
*2: The estimated doses calculated based on the LCsp of neutral red assay. LDso (mg/kg) =LCso (mg/mL)*2 (mL/kg)*4 (doses)
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Table 4 GHS classes based on TIPS, inhalation, skin and eye irritation

No. Test substance TIPS LDso TIPS » TIPS , Inhalation \ Skin irritation  Eye irritation NRU assay*A
(mglkg)  LCso (PPM) *" GHS class** GHS class*®  GHS class GHSclass  LDso (mg/kg)
14 Chloroacetone 32-64 56-113 1-2 2 1 1 1
23 o-Chlorophenol 20-40 25-51 1 2 1 1 10
16 Hexahydro-1H-azepine 16-31 26-51 1 3 1 1 1"
10 Acrylic acid 16-31 36-70 1 3 1 1 15
5 2-Dimethylaminoethanol 75-150 137-274 2 3 1 1 21
20 N,N,N',N'-Tetramethylethylenediamine 120-240 168-337 2 3 1 1 31
19 Methylhydrazine 15-30 53-106 1-2 1 2 2 39
13 Aniline 160-240 280-420 2 2 3 2 55
3 2,3-Butanedione 320-640 606-1212 3 3 2 1 81
2 1-Nitropropane 240-480 439-878 2-3 3 —5 2 89
8 2-Nitropropane 50-100 91-183 1-2 2 —5 2 104
11 Allyl acetate 50-100 81-163 1-2 2 2 2 119
15 Cyclohexanone 160-320 266-531 2-3 3 2 2 127
18 Methacrylonitrile 50-100 121-243 2 2 3 2 142
4 2-Butoxyethanol 200-400 276-552 2-3 2 2 2 168
6 2-Isobutoxyethanol 400-800 552-1103 3 3 —+5 2 174
17 Malononitrile 30-60 74-148 1-2 1 —5 2 240
1 1-Chloro-2-propanol 150-300 259-517 2-3 3 —5 —=5 312
12 Allyl alcohol 60-120 168-337 2 2 2 2 316
24 t-Butyl alcohol 800-1600 1759-3519 3-4 —*5 (>4) 3 2 367
9 Acetonitrile 600-1200 2382-4765 3-4 4 not classified 2 671
22 N,N-Dimethylformamide 1000-2000  2230-4460 3-4 3 2 2 873
21 N,N-Dimethylacetamide 1280-2560 2395-4790 3-4 3 not classified 2 1135
7 2-Methoxyethanol 1500-3000 3213-6427 4 4 not classified  not classified 1684

*!: Converted from the LDso (mg/kg) by the TIPS method using the respiratory volume of rats.

*2
%3
x4

*5

: Classified based on the LCso (ppm) by the TIPS method according to the classification criteria for gas.

: Determined by previously reported LCso (ppm) by the acute inhalation toxicity study.

: The estimated doses calculated based on the LCs of neutral red assay. LDso (mg/kg) =LCso (mg/mL)*2 (mL/kg)*4 (doses)

Classification not possible due to lack of sufficient data.
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Table 1. Test chemicals evaluated using A549-NRU assay

No. Chemicals CASRN MW Densitsy Vehicle
(g/em”)
1 1,1,2-Trichloroethane 79-00-5 1334 14 2% Ethanol in RPMI (FBS-)
2 1.2-Dichloroethane 107-06-2 98.96 1.245 2% DMSO in RPMI (FBS-)
3 1.2-Dichloropropane * 78-87-5 112.99 1.159 2% DMSO in RPMI (FBS-)
4 1.,4-Dioxane 123-91-1 88.11 1.034 RPMI (FBS+)
5 1-Chloro-2-propanol 127-00-4 94.54 1.115 RPMI (FBS+)
6 1-Hexyl mercaptan 111-31-9 118.24 0.84 2% DMSO in RPMI (FBS-)
7 1-Nitropropane 108-03-2 89.09 0.996 2% Ethanol in RPMI (FBS-)
8 2,3-Butanedione 431-03-8 86.09 0.99 RPMI (FBS+)
9 2-Butoxyethanol 111-76-2 118.17 0.902 RPMI (FBS+)
10 2-Dimethylaminoethanol 108-01-0 89.14 0.887 RPMI (FBS+)
11 2-Ethoxyethyl acetate 111-15-9 132.16 0.974 2% Ethanol in RPMI (FBS-)
12 2-Methoxyethanol 109-86-4 76.09 0.96 RPMI (FBS+)
13 2-Nitropropane 79-46-9 89.09 0.982 2% Ethanol in RPMI (FBS-)
14 3-(Methylthio)propanal 3268-49-3  104.17 1.04 RPMI (FBS+)
15 3,4-Dichloro-1-butene * 760-23-6 124.99 1.153 2% DMSO in RPMI (FBS-)
16 3-Methyl-2-butenal 107-86-8 84.12 0.88 RPMI (FBS+)
17 Acetone 67-64-1 58.08 0.785 RPMI (FBS+)
18 Acetonitrile 1975/5/8 41.05 0.787 RPMI (FBS+)
19 Acetylacetone 123-54-6 100.12 0.972 RPMI (FBS+)
20 Acrylic acid 1979/10/7  72.06 1.051 RPMI (FBS+)
21 Allyl acetate 591-87-7 100.12 0.928 1% Ethanol in RPMI (FBS-)
22 Allyl alcohol 107-18-6 58.08 0.9 RPMI (FBS+)
23 Aniline 62-53-3 93.13 1.02 2% Ethanol in RPMI (FBS-)
24 Benzyl mercaptan 100-53-8 124.21 1.058 2% DMSO in RPMI (FBS-)
25 Bis(2-chloroethyl) ether * 111-44-4 143.01 1.22 2% Ethanol in RPMI (FBS-)
26 Carbon tetrachloride * 56-23-5 153.82 1.594 2% Ethanol in RPMI (FBS-)
27 Chloroacetone 78-95-5 92.52 1.15 RPMI (FBS+)
28 Chloroform * 67-66-3 119.38 1.479 2% Ethanol in RPMI (FBS-)
29 Cyclohexanone 108-94-1 98.14 0.942 2% Ethanol in RPMI (FBS-)
30 Dibromomethane 74-95-3 173.83 25 2% Ethanol in RPMI (FBS-)
31 Dichloromethane 1975/9/2 84.93 1.326 2% Ethanol in RPMI (FBS-)
32 Ethylene glycol monoisobutyl ether 4439-24-1  118.17 0.89 2% Ethanol in RPMI (FBS-)
33 Formaldehyde 50-00-0 30.03 0.815 RPMI (FBS+)
34 Glycidol 556-52-5 74.08 1.143 RPMI (FBS+)
35 Hexahyro-1H-azepine 111-49-9 99.17 0.864 RPMI (FBS+)
36 Malononitrile 109-77-3 66.06 1.19 2% Ethanol in RPMI (FBS-)
37 Methacrylonitrile 126-98-7 67.09 0.8 2% Ethanol in RPMI (FBS-)
38 Methylhydrazine 60-34-4 46.07 0.87 RPMI (FBS+)
39 N-Nitrosodimehylamine 62-75-9 74.08 1.005 RPMI (FBS+)
40 N.N-Dimethylacetamide 127-19-5 87.12 0.937 RPMI (FBS+)
41 N.N-Dimethylformamide 1968/12/2  73.09 0.945 RPMI (FBS+)
42 N.N.N'\N'-Tetramethylethylenediamine 110-18-9 116.2 0.777 RPMI (FBS+)
43 0 -Chlorophenol 95-57-8 128.56 1.263 2% Ethanol in RPMI (FBS-)
44 Polyacrylic Acid 5000 (10%) 9003/1/4 5000 0.1 RPMI (FBS+)
45 Quinoline 91-22-5 129.16 1.09 2% Ethanol in RPMI (FBS-)
46 Sodium arsenite 7784-46-5 12991 1.87 RPMI (FBS+)
47 tert—Butyl alcohol 75-65-0 74.12 0.789 RPMI (FBS+)
48 tert-Butylbenzene 1998/6/6 134.22 0.867 2% DMSO in RPMI (FBS-)
49 Xylene * 1330-20-7  106.17 0.87 2% Ethanol in RPMI (FBS-)

* Using glass plate. Chemicals without underlines were evaluated in 2024, whereas those with underlines were assessed before 2024
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Table 2. Physicochemical properties, LCso values from A549-NRU assays, and LDso values from 4-hour rat inhalation studies of tested chemicals

Fu;l:lt)il::lal LCs from LCs for 4-hour rat inhalation LDs, from 4-hour
No. Chemicals MW Density (g/ml) Log Kow ‘Water soluble rat inhalation
of chemicals 15 (l:lign/-n;Als)” ppm mg/L (mg/kg)

1 1,1,2-Trichloroethane 1334 1.4 235 No Alkyl halide 2.46 2000 1091 1637

2 1,2-Dichloroethane 98.96 1.245 1.48 No Alkyl halide 7.84 1000 4.05 607

3* 1,2-Dichloropropane 112.99 1.159 1.98 No Alkyl halide 3.33 2000 9.24 1386

4 1,4-Dioxane 88.11 1.034 -0.42 Yes Ether 117.58 9158 33 4950

5 1-Chloro-2-propanol 94.54 1.115 0.53 Yes Alcohol 38.97 1000 3.87 580

6 1-Hexyl mercaptan 118.24 0.84 5.35 No Thiol 0.43 1080 5.22 783

7 1-Nitropropane 89.09 0.996 0.87 No Nitro 11.14 1512 5.51 827

8 2,3-Butanedione 86.09 0.99 -1.34 Yes Ketone 10.09 2250 - 5200 7.92-1831 1188 — 2746
9 2-Butoxyethanol 118.17 0.902 0.83 Yes Glycol ether 21.03 450 2.17 326

10 2-Dimethylaminoethanol 89.14 0.887 -0.55 Yes Nitro 2.59 1641 5.98 897

11 2-Ethoxyethyl acetate 132.16 0.974 0.24 No Ester 39.76 2119-3166 11.45-17.11 1718 - 2567
12 2-Methoxyethanol 76.09 0.96 -0.77 Yes Glycol ether 210.53 5141 16 2400

13 2-Nitropropane 89.09 0.982 0.93 No Nitro 13.02 490 1.79 268

14 3-(Methylthio)propanal 104.17 1.04 0.41 Yes Aldehyde 2.98 1036-1105 4.42-471 663-707
15% 3,4-Dichloro-1-butene 124.99 1.153 237 No Alkyl halide 1.53 2100 10.7 1610

16 3-Methyl-2-butenal 84.12 0.88 0.53 Yes Aldehyde 39 1076 3.7 555

17 Acetone 58.08 0.785 -0.24 Yes Ketone 111.87 32000 76 11400

18 Acetonitrile 41.05 0.787 -0.54 Yes Nitrile 83.82 10679 17.93 2689

19 Acetylacetone 100.12 0.972 0.4 Yes Ketone 15.62 1224 5.01 752

20 Acrylic acid 72.06 1.051 0.35 Yes Carboxylic acid 1.88 1221 3.6 540

21 Allyl acetate 100.12 0.928 0.97 No Ester 14.83 500 2.05 307

22 Allyl alcohol 58.08 0.9 0.17 Yes Alcohol 39.56 165 0.39 59

23 Aniline 93.13 1.02 0.94 No Aromatic 6.94 250 0.95 143

24 Benzyl mercaptan 12421 1.058 248 No Thiol 0.55 178 0.9 211
25% Bis(2-chloroethyl) ether 143.01 1.22 1.29 No Ether 7.48 56 0.33 50
26* Carbon tetrachloride 153.82 1.594 2.64 No Alkyl halide 3.58 8000 50.3 7549

27 Chloroacetone 92.52 1.15 0.28 Yes Ketone 0.12 121 0.46 69
28%* Chloroform 119.38 1.479 1.97 No Alkyl halide 5.65 2310 11.3 1695

29 Cyclohexanone 98.14 0.942 0.81 No Ketone 15.88 2450 9.83 1475

*Using glass plate.
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Table 2. Physicochemical properties, LCso values from A549-NRU assays, and LDsg values from 4-hour rat inhalation studies of tested chemicals
(Continued)

Functional LCso from LCs for 4-hour rat inhalation LDs from 4-

No. Chemicals MW Density (g/ml) Log Kow Water soluble sroup .hour r.at
15 min-A549 inhalation

of chemicals (mg/ml) ppm mg/L (mg/kg)
30 Dibromomethane 173.83 25 1.7 No Alkyl halide 9.56 3978 283 4245
31 Dichloromethane 84.93 1.326 1.25 No Alkyl halide 159 18371 63.8 9572
32 Ethylene glycol 118.17 0.89 N/A No Ether 2177 707-1000 341-4.83 512-725

monoisobutyleter

33 Formaldehyde 30.03 0.815 0.35 Yes Aldehyde 3.03 480 0.59 88
34 Glycidol 74.08 1.143 -0.95 Yes Epoxide 14.02 820 2.48 373
35 Hexahyro-1H-azepine 99.17 0.864 1.7 Yes Cyclic amine 1.39 604 245 368
36 Malononitrile 66.06 1.19 -0.6 No Nitrile 30 52.3-78.6 0.14-0.21 21-32
37 Methacrylonitrile 67.09 0.8 0.68 No Nitrile 17.71 328 0.9 135
38 Methylhydrazine 46.07 0.87 -1.05 Yes Nitro 4.86 78 0.15 22
39 N-Nitrosodimehylamine 74.08 1.005 -0.57 Yes Nitro 69.53 78 0.24 35
40 N,N-Dimethylacetamide 87.12 0.937 -0.77 Yes Amide 141.89 1238 441 662
41 N,N-Dimethylformamide 73.09 0.945 -0.87 Yes Amide 109.18 1948 5.82 873
42 'I:ll":eljr)al\ll;;:]thylethylenediamine 116.2 0.777 03 Yes Amine 3.81 1318 6.26 940
43 0-Chlorophenol 128.56 1.263 2.15 No Aromatic 1.24 390 2.05 308
44 Polyacrylic acid 5000 (10%) 5000 0.1 N/A Yes Carboxylic acid 10.53 8 1.71 257
45 Quinoline 129.16 1.09 2.06 No Aromatic 1.53 N/A N/A N/A
46 Sodium arsenite 12991 1.87 N/A Yes Inorganic 1.1 96 0.51 77
47 tert—Butyl alcohol 74.12 0.789 0.37 Yes Alcohol 459 >10000 >30.3 >4547
48 tert-Butylbenzene 134.22 0.867 4.11 No Aromatic 0.29 838 4.6 690
49%* Xylene 106.17 0.87 32 No Aromatic 0.54 5000 21.7 3257

*Using glass plate.

42



Table 3. Comparison of predicted LDso values with reported LDso values from 4-hour rat inhalation toxicity study for
water-soluble chemicals, chemicals containing aldehydes and ketones groups, and chemical containing alcohols, ethers,
and epoxides groups

LCs¢from 15
Chemicals min A549-NRU
(mg/ml) Predicted LDsy  Reported LDs,

4-hour rat inhalation (mg/kg) Ratio of predicted
LD50 to reported LDsy

‘Water-soluble chemicals

Formula: Predicted log LDsy = 0.4056*log LCs + 2.243

1,4-Dioxane 117.58 1210 4950 0.24
1-Chloro-2-propanol 38.97 773 580 1.33
2,3-Butanedione 10.09 447 1188 0.38
2-Butoxyethanol 21.03 602 326 1.84
2-Dimethylaminoethanol 2.59 257 897 0.29
2-Methoxyethanol 210.53 1532 2400 0.64
3-(Methylthio)propanal 2.98 272 663 0.41
3-Methyl-2-butenal 3.9 304 555 0.55
Acetone 111.87 1186 11400 0.1

Acetonitrile 83.82 1055 2689 0.39
Acetylacetone 15.62 533 752 0.71
Acrylic acid 1.88 226 540 0.42
Allyl alcohol 39.56 778 59 13.23
Chloroacetone 0.12 73 69 1.06
Formaldehyde 3.03 274 88 3.1

Glycidol 14.02 511 373 1.37
Hexahyro-1H-azepine 1.39 200 368 0.54
Methylhydrazine 4.86 332 22 15.08
N-Nitrosodimehylamine 69.53 978 940 1.04
N,N-Dimethylacetamide 141.89 1306 662 1.97
N,N-Dimethylformamide 109.18 1174 873 1.34
N,N,N',N'-Tetramethylethylenediamine 3.81 301 35 8.49
Polyacrylic Acid 5000 10.53 455 257 1.77
Sodium arsenite 1.1 182 77 2.37
t—Butyl alcohol 45.9 826 4547 0.18

Chemicals containing aldehydes and ketones groups

Formula: Predicted log LDso = 0.7268* log LCso + 2.265

2,3-Butanedione 10.09 988 1188 0.83
3-(Methylthio)propanal 2.98 407 663 0.61
3-Methyl-2-butenal 3.9 495 555 0.89
Acetone 111.87 5676 11400 0.5
Acetylacetone 15.62 1357 752 1.8
Chloroacetone 0.12 38 69 0.56
Cyclohexanone 15.88 1373 1475 0.93
Formaldehyde 3.03 412 88 4.68

Chemicals containing alcohols, ethers and epoxides groups

Formula: Predicted log LDso = 1.174*log LCso + 0.9352

1,4-Dioxane 117.58 2322 4950 0.47
1-Chloro-2-propanol 38.97 635 580 1.09
2-Butoxyethanol 21.03 308 326 0.94
2-Methoxyethanol 210.53 4600 2400 1.92
Allyl alcohol 39.56 646 59 10.99
Bis(2-chloroethyl) Ether 7.48 92 50 1.85
Ethylene Glycol Monoisobutyl Ether 21.77 321 512 0.63

Glycidol 14.02 191 373 0.51

tert— Butyl alcohol 45.9 769 4547 0.17
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LCsq (mg/ml)
hemical Water LDs, from 4-hour rat inhalation
Chemicals soluble AS549-NRU 3T3-NRU (mg/kg)
(15 min) (48 hour)

Acetone Yes 111.87 0.012° 11400

Acetonitrile Yes 83.82 7.951° 2689

N,N-Dimethylformamide  Yes 109.18 5.224° 873

Sodium arsenite Yes 1.10 0.000759° 77

Xylene No 0.54 0.721° 3257
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Figure 3. LC50 values from A549-NRU and 3T3-NRU assays, and LD50 values from 4-hour rat inhalation studies (A), correlation between LD50 values from 4-hour rat
inhalation and LC50 values from A549-NRU (B) and LC50 values from 3T3-NRU (C). LC50 values in 3T3-NRU assay were obtained from Mannerstrom et al. (2017) and
OECD (2010).
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Table 1 : Summary of tumor site and LD 50 and our TIPS method (1)

Existing Data Macroscopic Tumor Incidence by TIPS at Week 107 ( Sum of all doses)
Compound | p-50 Mammary
Target Organ Lung  Liver  Kidney
n
ame  atday  Route GARe) | Leukemia  Gland | Lol O e Others
14 Tumors
1 *“Testicular mesothelioma
Glycidol 362%' Oral M":“"‘:'Y 12.5% 25% 25%  75% 5% 5% (2/40)
(G2A) o ¥ 9‘*’“ o (14/40) (10/40) (140)  (340)  (240)  *Adrenal tumor 2.5% (1/40)
mokg e *“Thyroid tumor 7.4% (3/40)
NN- *Testicular mesothelioma
i~ 1280- 4.3% (246)
Dimethyl 10.8% 43% 65%  43% . "
formamige 2560 Inhalation Liver {5i48) @46) 0 (@ue (o4 Thyrod tumor 9% (de)
aany . Mok ‘Mediastinal mass 2%
(1/46)
Poly
120- . “Thyroid tumor 9% (554)
Acrylic 24% 30% 37% 2% UL oot it s
e 240 . No data Gusy (80 0 one ik ‘Mediastinal mass 3.7%
mg/kg (2/54)
(G3)
“Leydig tumor 4% (1/24)
Acetyl-  400- o " . 9% (2124)
Acetone 800 = Nodata 21 e 0 0 ) L isdosirghied
(IARC -) mglkg (5/24) (3/24) ‘Mesiastinal mass 4%
(1/24)
Ethylene 209 . “Leydig tumor 10% (3/31)
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