B AEKER 07195 3 &
Yok 304 7 H 19 H

FHEFREELER (B & B

JFAEGBEERE - EREER I—ﬁnnﬁﬁMl@
( Za Hl ) 3 )

;&[l
o

I:;-lclma)ﬁ%f@’ﬁjjfr FZArOWiEIZ-2nT

HERLOBEX WA OKBRHF IR L RFE EAIEERPOERBBEEORK
R OBt B OB B LT Hk 10 453 A 30 A EHEE 307 5EELL
BHEAETEREEN EXHOEBBERITA FIA o0 TIRIVEDBRTND
EZATETR, A%, BAREUEELHEBGFEMER:2Z CLT, [ICH) wa, ) I
BT, PIZFATIVEBAF VAL Y TFAH b @ Permitted Daily Exposure
(PDE @y oW THED BN AESNEZ b, [ERMOBEBRET A RS54

SZOWT O WA TROLBVRD, 20194 8 A 1 AUBICHFEINDHIEER
WHLEHTAZEET20T, ZTHO B BE FEGBESCHLEASBEST K
BRE DWW LET,

BEOABMOE L HANEREREGZRIE,, BEMHEFOEL TIZBEB LT
HIEEHLELET, '

LRimin TERGOBERET A 74 20T fDE i TESER OB EEL T A
R4 20 TETOL > Ic® 3,

1. #2. | %%zuyﬁum##/ | 11.8 ] 1180|J 03&: = 0 ;{Tﬂ//r VA F LAk
o 45| 4500) EANZ A,

2. B3, TRFAMALYTFAL Y] BHIS, .
3. %3, [HFEE7mtr] oriC ThI=FAT7 Iy 225,

n%%%




B

N— k5
RHlily  REWE (A7 T R)
MYV ZFATIVERAFAAL I TFNa brd PDE
ICH# LA A FF A

Pl sFNAT I
LB

U T FLT I (TEA) W, (KEARICE W CMB/ER 28T 5% LCMA &
TV (1, 2) ZOHEREEOREK T, K, = /— v, MEERERTZF L
TeFARAETH D T b NPV RO B a L BT D R & T
4, TEA OZEKJIE (20°C) 1. 54 mmHg T, MW7 =7 BEH L, s 2%
WA EMBPEEINTHDE (2, 3)

tb%mwtﬁﬁ$wﬂtiékTmuiEﬁuikﬁﬂkﬁ%wiofﬁgmﬁﬂ.
X, BIEREPEEREMELO/E 72T N-Oxide K X L THSLHICHPE- SN D (4-6),

EFRS T 4 7ICRITARBRTIL, 2.5 ppm (10 mg/m*) 2 B2 HIREEE TlX, B
FERICED2MEOEIRICL > TR FEES G.7) 28|/ L, AKICE
WERITTEBRECH., 2 NoBEREO LA o, EROBIEKL, 0.0022~
0.48 mg/m® TH = 7= (8-10),

BiaHEME

Ames IR Tt BN P VER T EECH L TRBEECEE TRCHEEFEETO
NTROFEETEH, ERBPESZRER Mok (1), F¥A =—AN5AF RN |
B WT, NBEELEETROEFETOVWTRLOLRG THMEKEA S KRR LT
R LAbol (12), Invive BREBRIZBWTIE, 7 v MZ 30 HE7id 90 B TEA %
I mg/m? (0.25 ppm)& TF 10 mg/m® (2.5 ppm) EHBRARE LB ORMICBN T, &K
MOFBRPRODLEPLARBERETOBERIRDLOR G o0 (13), T 09 W EEN
FREOEBIGRREE P OBREMOZCED NN, RBRIEAHIHITLDZO
PROFUMIERICED LY, 2R LT, FIAAERT —F 0501k TEA KRS
BER B2 20 D EEHIZERD B,

A A JRHE

SRR ER 5 1A



A

i%%ﬁmow1®%@T%5%ﬁ@@w;mA%m2&wmmmmwﬁmam&
X 14 mg/kg/day) OBRTT v M0 FTAEEOICHKE S L 3 A &RBRSRT, KE
REAER (USEPA) OWA UV AZFRI AT AOFHMIL Y a— 28 HEnk (14),
IORBRTIE. GRETERSBES Ao BN THEHERORES
500 ppm (M L7z, 200 ppm B TR O HARIC K- CHARPBIRD bh Ao,
UL, IELETY FRA PR RELTCREY, Z0RRT — 4 X—AFABRE
(PDE) R EIZHA Sh oz,

RERSEMKE

Gy b EBNEEBERASNERER (OECD TG 413 R U452 L [F#E) 1X. PDE # 8
HT292TRLEBEEOBVWARISNABHER LI EZ2OND, ZORBRT
iE. F344 T > b (50 PE/%%*-%) WRUPIREE & LT 0, 25 TR 247 ppm (0, 0.10 BR
1.02mg/L) . 1B 6K, @S A T2 MESHWARELAE (15, wHRYWERSICHE
HELERHZNICAER2EE B, 2 TCORRRIKRD LA o, S v Mz
BERGHEOL2 DT REERDPBERIANLER, KEBENRIKHIHCAELE
BB otl, TORBOMESRE (NOEL) L. 247 ppm ThH - 77,

TEA ®4yF &+ 101.19 g/mol
NOEL: 247 ppm

247 x101.19

247 ppm = —W =1022.2 mg/m?® = 1,022 mg/L
AR BRI =0 O 183
x .

0.183mg ! x290 L day™!

— HERE R ~ =124.9 d
TR 0.425kg me/kefday
F v b OFERRE: 290 L day?
J v MEHE: 0425 kg
PR = 2249X30 o S imp/day

S5x10x2x1xl



Fl= J v bbb bR EIT 3 555
F2= {HAZEZE LILRE10

F3= G828 IBH]) DM IELRS2
FA4= BELRFEPRD LN TNRNED 1
F5=NOEL B\ EZI TV D7z |

o e 62.5%1000
GES-IER [ :%zézso ppm

2P DARENF BB EM VSRR T — 2 k. W50 RBRO RO R D
PDE B I nWiad - i,

5 R

F oy b OB AR S NOEL 23T TEA @ PDE #X, 62.5 mg/day & 3
BMaAhz, #2517 PDE M. 50mg/day L9 K&EWZ L5, TEA B, ICH Q3C #
A FRFAy TEREROBEBERTA T ORI D7 723 (KEHEOEI @
DT ENMERENRD,

BEIR

1.

Lide, DR. CRC Handbook of Chemistry and Physics 86 TH Edition 2005-2006. CRC Press, Taylor
& Francis, Boca Raton, FL 2005, p. 3-498.

Lewis, R.J. 8r.; Hawley's Condensed Chemical Dictionary 14th Edition. John Wiley & Sons, Inc.
New York, NY 2001, p. 1125.

OECD SIDS Initial Assessment Profile: Tertiary Amines. CoCAM 2, 17/04/2012, assessed.
(available from the OECD Existing Chemicals Database)
(http.//webnet.oecd.org/hpvini/Default.aspx).

Akesson, B., Skerfving S. and Mattiasson L. (1988). Experimental study on the metabolism of
triethylamine in man, Br. J. Ind. Med. 45: 262-268.

Akesson, B., Vinge E. and Skerfving S. (1989). Pharmacokinetics of triethylamine and-
triethylamine-N-oxide in man. Toxicol. Appl. Pharmacol. 100: 529-538.

Akesson, B., Skerfving S., Stahlbom B. and Lundh T. (1989). Metabolism of triethylamine in
polyurethane foam manufacturing workers. Am. J. Ind. Med. 16: 255-265.

Akesson, B., Floren, I. and Skerfving 8. (1985). Visual disturbances after experimental human

exposure to triethylamine. Br. J. Ind. Med. 42: 848-850.

Amoore, J.E. and E. Hautala (1983). Odor as an aid to chemical safety: Odor thresholds compared

with threshold limit values and volatilities for 214 industrial chemicals in air and water dilution. I.

Appl. Toxicol. 3:272-290,



10.

11,

12.

13.

14

Is.

Ruth, LH. {1986). Odor thresholds and irritation levels of several chemical substances: A review.,

Am. Ind. Hyg. Assoc. J. 47: A142-A151. .

Nagata, Y. (2003). Measurement of odor threshold by triangle odor bag method. In: The Ministry of
the Environment of Japan (2003): Odor measurement review, Booklet of international workshop on
odor measurement, 118-127. _
Zeiger E. et al. (1987). Salmonella mutagenicity tests: 111 Results from the testing of 255 chemicals.
Environ, Mutagen. 9:1-110.

Sorsa M. et al. (1988). Biological and environmental monitoring of occupational exposure to
cyclophosphamide in industry and hbspitals. Mut. Res. 204: 465-479. '

Isakova, GE. Ekshtat, B.Y. and Kerkis Y.Y. (1971). On studies of the mutagenic properties of
chemical substances in the establishiment of hygenic standards. Hygiene Saint. 36: 178-184.

U.S BPA Integrated Risk Information System: Triethylamine (CASRN 121-44-8) (Last revised at
04/01/1991) (http://www .epa.gov/iris/subst/0520.htrm)

Lynch, D.W., Moorman, W.J. Lewis, T.R., Stober, P., Hamlin, R. and Schueler, R.L. (1990).

Subchronic inhalation of triethylamine vapor in Fischer 344 rats: Organ systemn toxicity. Toxicol.
Ind. Health. 6: 403-414.



AFNA I TFNTE P
U BIT

AF AT F Ay by (MIBK) . HYERBEAECTh>mEET —F O L Ea—
iz £ ¥ PDE 2% 100 mg/day & % Eé:}’w‘_u’: THSE, 1997 EIWC ICH Q3C HA KT A
LG A3, T RbLEBREOERE, ELTRESHLTWE (), BMEFEEESIT
KEEFERBEFE NTP) Wia57 vy PRUTREMWE 2 5O AR %6%»
MRBRECARESNFEFRABTERRZ T OH LV BER T — oS MIBK @

PDE # B 54t L 7.

BissiE

1997 I EBOFMBEB I N CLR, EEFHI SV ToOBRBNBRIEESNT
Wiy, FIAFERER T — 213, MIBK ITEEHFSER LW I L E2RBL TS,

BB

MIBK i&, NTPIZ £ o TTw MRW= v % Wiz 2 4R o AR FE R BN i =
NCW2, F344/N 5 » kB TX B6C3FI vr;rz (% 50 DCAME/RE) 12, 0. 450, 900 B
1800 ppm @ MIBK &FPIRE R 1 B 6 Refil, W@ S HC2EMBE L. EHFFT, ®Y
v h@ 1800 ppm HETIE T L7 (4). ﬂi;ﬁi%bmi HEZ » b 900 KT 1800 ppm B K TF
=7 A @ 1800 ppm BETE T L7z, MIBK O~ H M & S AT 5 F 2 a0
i, Ty P TR THY . vV ATRFETCH -7, NTP 77 =L AR — bk
v PR 205 LT MIBEK WS HORBRBANMEOIEILGEH 2 Eim L7z (4.
5% TH GO NTP F—#Ickk-3&, IARC E MIBK & 7 v~ 7 2B #EBAME Tt Mo
LU THEBAMEOREERS D] WKL (6),

Z v hO NTP R TIT, MIBK IR AHEROH B W T BEEITHEREE (CPN) ©
wmEzsEEIL RMETRES L CRBEBORALE» CHEMEEL, EHR5HH
BHRCLD Ty FCRODLNERATEST, L<ALATVWIRS v MEHD
20-BIEF A LAEERIC I AAREEAE VI EAHABE R Y v Mo 5 BEE MR
WeEZHRD (7). Ek, Ty MBS CPN O (2RERIRT 5 IEE
B 1800 ppm BBt AEBEOEM) ARDOLHL, ZOFAOE Mol 5 BEEM
LD LI ARPTH S, 1800 ppm HOMT v M C T 5 BN S @5 OHME T,
1800 ppm FEDWMEZ v Mz 2 FlOEMEREE (MBSO CHRAMETNIP OEFRT —F i
fev) I, MIBKIRE & OBEMRFTARFTR CH o7 (5).



MIBK @7 v b DOFERAEBEBEOERIG, PDE 2 2ORZ 2 V) F0 K-S0
TR ENh5, _
() MEMEZ » P HONEEBEE, RECHETL250TH, £ PCEETZLOT
BARWE Lk, BRIEAE (LORL=450 ppm) T@A® bR -MT v kD CPN % PDE
DEHEICHWS,

i ol = W :

(ii)1800 ppm FED T » N TH LN MO IEE (HZME B M) Mo B (BHE
FRIEE) O MIBK Mg & OBFBEMES, b Mol AEBEH IR TE VW0 T, IE
JEE AL O NOAEL T# % 900 ppm % PDE OB I H W 5,

MIBK @45 F & : 100.16 g/mol
71 A 1: LOEL (crn) 450 ppm (7 v 1)

.. 450x100.16

450 ppm
L 24.45

=1843 mg/m*=1.843 mg/L

[.B43x6x5

GBI = AT

=0.320mg/L.

0.329mg L x 2901 day™

— B = =225 mg/ke/d
Htrg =y 0425 kg mg/kg/day

T vt O E: 290 L day”!
Fw MKHE: 0425 kg

PDE = 225 x50
5x10x1x1x5

=45 mg/day

Fl= Zv rinbt b~OAMREIT 5355

F2= BAZEZZEB LRI L0 '

F3= REIOWERAM 2 4M) It kv Fi

Fa= bt hxt U ORISR BhE: 2 o B REEE (Mo CPN) 1.
F5=CPN @ NOEL BSFRET X e oloizdh 5




e — 221900

= 4500 ppm

v+ U F 2: NOEL (mm) 900 ppm (55 1)

_ 900x100.16

900 ppr
YWY

= 3687 mg/m® = 3.687 mg/L.

TR AT = &Z"%ﬁ =0.658 mg/L
X

0.658mg L' x290 L day™
© 0.425kg

— HIgEER = =449 mg/kg/day

7 v FONEAE: 290 L day”
v MMEE: 0.425 kg

ppE=— 22 X530 _ 44 9me/day
Sx10x1xi0x]

Fl= v bbb h~OIFEIT RIS

F2= EAZEBR LR 10

F3 = RHMORBREME Q€M) LRl
F4= =2 FiRA v FOEER FEHAL) 10
F5=NOEL AEE SN TV Dz 1

PR IER

_ 44.9);1000 — 4490 ppm

7 7 ADPRERTIL. MIBK X 1800 ppm OO MERERTRECITAIILARIE & | MR E - il fTE o (&
B7) FASERMEY, SLAREEIENL, Thbo~ v AFEEBIC- OV
T RnAX R (CAR) BT HERHT MOA) BHOLHTHD (8), ZOIEHRET
L R OBEEED R (9) OT, =Y RO 2EMRBROT —#I1I5-3< PDE OB HIT e Shik
o T,



HEFER U FEFLE

FABERBR TIZ, BIRF344 7o MCKPEE & LT 0, 300, 1000 K& TX 3000 ppm
® MIBK % 1 B 6 Riffl T, #Fk 6~15 Al AW L7, 3000 ppm HECRO LR
REE (FEOERTREOCERHRELOWA) IEEEE0 RkEBELZ2 050k, 1000
ppm BEGIE, #E, BECKRIEHS L M2 BEELAD LR E (2)

gﬁﬁ4ﬁﬁ@kkw1iSD7/b_j¢ﬁFkbfosmlmokommmm
@MBK%lﬂéﬁﬁf_mﬁﬁwx%w@%ﬁ%ahWHNMWHQWW®&ﬂ%
M E TRy B ALEE L n, EREHICT 5 NOEL i @ BRFEEH ThH D 2000 ppm ThH

D, AR Téﬂﬁ®Nmmi*ﬁm¢ﬁ%&«@%ﬂ&®nggowrwm
ppm & HETL 7= (3).

#E

ZHETO MIBK @ PDE i 50 mg/day & ¥ K&V (100mg/day) Z &b, 75 A3
DEH L LTHBEsNLTWE, ITL<EH S/ MIBK @ PDE i%, NTP @ 2 FH D%
AR BB BT AMBES v FOEEO NOEL B LU S » F 0B EIETHESE®
LOEL B3\ T 45 mgfday L7225, L7d-T, MIBK X, ICH Al : e mly
A RIA v DR2CFRENDG Y T A2 L LTHIT 5 2 BRSNS,

BEIE

I. Connelly JC, Hasegawa R, McArdle JV, Tucker ML. ICH Guideline Residual
Solvents. Pharmeuropa 1997;Suppl 9:57.

2. Tyl RW, France KA, Fisher LC, Pritts IM, Tyler TR, Phillips RD, et al,
Developmental toxicity evaluation of inhaled methyl isbutyl ketone in Fisher 344
rats and CD-1 Mice. Fundam Appl Toxicol 1987;8:310-27.

3. Nemec MD, Pitt JA, Topping DC, Gingell R, Pav‘kov K., Rauckman EJ, et al.
Inhalation two-generation reproductive toxicity study of methyl isobutyl ketone in
rats. Int J Toxicol 2004;23:127-43.

4. NTP. Toxicology and Carcinogenesis Studies of Methyl Isobutyl Ketone (CAS No.
108-10-1) in F344/N Rats and B6C3F1 Mice (Inhalation Studies). US Department
of Health and Human Services, Public Health Service, National Institutes of Health;
Research Triangle Park, NC: 2007. Technical Report Series No. 538.

5. Stout MD, Herbert RA, Kissling GE, Suarez F, Roycroft JH, Chhabra RS et al.
Toxicity and carcinogenicity of methyl isobutyl ketone in F344N rats and

B6C3F1 mice following 2-year inhalation exposure. Toxicology 2008;244:209-19.



IARC. Some Chemicals Present in Industrial and Consumer Products, Food and

Drinking-water, JARC Monographs 2012;101:305-24.

Borghoff 8, Poet TS, Green S, Davis J, Hughes B, Mensing T, et al. Methyl isobutyl
ketone exposure-related increases in specific measures of a2u-globulin (a2u)
nephropathy in male rats along with in vitro evidence of reversible protein binding.
Toxicology 2015;333:1-13. '

Hughes BJ, Thomas J, Lynch AM, Borghoff SJ, Green S, Mensing T, et al. Methyl
isobutyl ketone-induced hepatocellular carcinogenesis in B6C3F(1) mice: A
constitutive androstane receptor (Car) -mediated mode of action. Regul Toxicol
Pharmacol. 2016;doi:10.1016/j.yrtph.2016.09.024. [Epub ahead of print] PubMed
PMID: 27664318,

Elcombe CR, Peffer RC, Wolf DC, Bailey J, Bars R, Bell D, et al. Mode of action
and human relevance analysis for nuclear receptor-mediated liver toxicity: A case
study with phenobarbital as a model constitutive androstane réceptor {(CAR)

activator. Crit Rev Toxicol 2014;44:64-82.



