TRk 3 0 REEA T BT B R A S S R B (LA Y X 7 iR EEE)

SyRMT RS E
ENERERF G I WE O ERBIE O R E R L OV 2 7RI BE T 2 k5t
AP — FERINEE - FEld K OERRR A HE m O A

SEpgEE R B IDERRFET R

o

WrotE s

2000 4ERIIC 13 OENZEXIERWE 5 L CENRERSHMEN R E SV CLARE, #iiz/=
WNZESIGROMENBR S SN TE LI R EnD, ENREREHHEO RE LEORKBENED 5
ILTWD, AWFETIE, I, sBSNEICBIT 2 ENZEREOHHIBEIMEDOFRAIE L, A
KRIZBIT LMY MAOSENRE T D, F7128 10, ZIVE THIBREIEN L OWIH Y 2 7 3
M3 S0t S A= & . ENIRERSHME 2 R E LT 2 BE W B U R E MRS 2 EREm
IZEE L, 5% DY R 7 SR EOFREHED RIE L FIZIBWTHE L 22 2 EHE R — NIE#R
BEVFELDD, NP RERE LTCIE, FERFRREIC X 2 are 2 L BMgRE I X 5180
RO 2HAZRET S, sE/NEICBIT 20 EAT, ENREREHEOERIZE RN ED N
TW5, AL R OKTPREZHRE L. 2N E B LI AERMREEZITH)> 7 7 n—F Th b,
&V DT FA Y HABRETIE, 1996 4ELIRE, MEReHUIC ENIREfREMEZRE L TR D | S4EE
X2-7 = /v & )= VORENHTICRES N, £/o, 7TV ATIIARLVLT VT &
K& MLz OFFFHENHIT- IR E ST, X T, SEEBT- ISR E S - faHE X 7
Do Ty, FERHMEERE STV RV U CTARBAFMER Y A 2 A7 ) —=2 7
T H-OOFHME L LT, ENZEXGHME (Indoor Air Reference Levels) % 25 O#EIZx LT
RELF, ~"P—FERICEL L, etLr ) a—L% ) AF/Lo—5 /L (PGME), 7
LY a—E ) AF)LT—FT )T tT— | (PGMEA), 3-A hFL3-AFNLTH ) —
)V (MMB), Y= F L7 a—LE /) AF)Lt—F /L (DGME), YTF L7 a—LE /)
TF LT —F )/ (DGEE), TF AR P AFLr, NTVrnaXuBuUCBldsamny
B LB - —Hf9E A L D £ L7, DGME, DGEE, MMB (22U Clid, S84 51
AIREZR - —HFZEN RO B 72 o T2, ZOMOMEIZ W TIE, Sk L B - —
MEEEVEELEDDLZENTE, ZTFAXREB AF L RIV 7B e i,
BUIEDOENIREREHMER E LRI LB FRE AR AR SN TEY . 26O AITESN
T ENRERSHEORF N AHETH D B X DT,

A. WF5EE JNT AREEE) D S, ENRERS
1997 4726 2002 HZNT T, 13 OENZE [EORE L & 5 WIT R E 0BT %
KIGREICX L CENRERSMENKES  FEDED LN TWD, ZO X ) 7RI %
Nz, 0%, BMEIERSNLFWE  F2. vy 72 U ARBRICBIT 2%#HEICL
DRI L P XN D% BERERENET 2 2 Licky, FEAE@T
PEDIRVEIZ X D ENERIERNBE SN BHSROMBRETICHERT 2 L2 FE2D
TEEZEREND 2012 TV v I T A HRYE LT, AWHERENED b T\ 5,
(BNZERIEYY) BREICET 2 BEs (Vv ARFIUNZ BT, FH—IT, BNZERIGY
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WIREIZ k9 2 [EBRRE B CRESMEZ 38 1T =N
TR FE TR HE VE RS- 1 il 8h ) 2
AARICBIT 2B EADBEERET S, £
7288 I, ZAVE CHIIREEE RN & O U
A7 BN S A7z 11 W L RN E T
FHEZREL TV ABEF BWEICBEH LT A
EMEERAMROICIUE L, 5%0 U AT
PBEAF OfESHED B LiIckW\W Tt E 72 5
BB —RNEREZLEVELDDHLEH
e LTWD, NHF— REHROINEIZIBNT
i FERFFMRRE | & 2 Ak L R IR R

2k HEMERE 2 HA A FHET S,

B. #fgtIiE
Bll%ﬁ&ﬁ%@ﬁ@%ﬁ

[ RSO N A D N ER BE RN BE 5
WwEE, B0k, BEEGmE A 4
— 3y hBLOSHRT — & X— A CTif#& L=,
WA, B S T IREN S AT & v 7= SR fd
BERARRIN ik 75/ (WHO BRIN) . KA,
T TR, T H e B RREE L,
T, HEV RV T LAREBRE Y —7 v a
T, EEER s M ANE OB HIC
B9 2 IH N CIE AL A AT o 72,

B.2 N — RIE#H

FENRFELFWEICE LT, RIS E
P, —EENE, MRRRERNE, SRR, ARTESE
AmtE, BB AMEEICET A2 A EEERS X
U:h%@ﬁ%ﬁeﬁﬁéiﬁmﬁ% 2R84
2 B0 AN FEH S 7 [E B R OoRE A E
DOFHISCEZE 2 MRRICNET D L & BT
Pubmed X°> TOXLINE D7 — X N— AR
ATV SMEOAENERHRE LD LD,
KRz, BWE OFHMEOE IV E T R
RA > b} OV NOEAL X° LOAEL % D 1fF R
EEITHoT,

2018 ARFEVE, [EATHBE S > 7 T ARG
2 TG R FEAT - @@Jx&ﬁﬁeimb
THEREAEILEY 11 WED S L 5 W
DT, HEESERISERE %#5%%
%W%Ltoit\%ﬁ@EW%E%ﬁﬁ%
EWE BT 58 EESCESBREOEH
([ZDOWT, AW O NI FE FRSHIE R E DA
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DIFHRAEZIEE L,

DIFRAZNE LT, ZOEHRIL. BEFEOEN
/);%F“ FEEHIE SR EWE OFEEHE RE L IZFH AT
BEE 72D,

2018 AR D FHARS G E T, HTHL 5 WE &
L T . Propylene Glycol Monomethyl Ether
(PGME) (CAS107-98-2) (Fr¥EL 7=
—/LE ) AF )L —7 L), Propylene Glycol
Monomethyl Ether Acetate (PGMEA) (CAS 108-
65-6). (FrEL 7Y a—LE ) AF LT
— 7 )7 &7 — ). 3Methoxy-3-
methylbutanol (MMB) (CAS 56539-66-3) (3-%
k¥ 3-AF )7 % 7 — /L), Diethylene
Glycol Monomethyl Ether (DGME) (CAS 111-77-
3)) (VEFLLTUa— )T AFLE—T
JV) . Diethylene Glycol Monoethyl Ether (DGEE)

(CAS111-90-0) (Y—=F L7V a—LE )
TFNT—T V) B AREMEIWE L L
T, =F LB (CAS100-41-4), AF L
> (CAS 100-42-5), /"T v muXrPr

(CAS 106-46-7) & L7z,

5 DT A FEENG w0 A FEEFHh 21TV,

MO ) X 7 FHMfE (AcREC: Acute
Reference Concenration) & & ERZD R Y
A 7 FF i /5 ( ChRfC: Chronic Reference
Concenration) # & H L7-, 245 ® RfC i,
Critical effect level D2 (NOEAL X°
LOAEL) (ZXf LT, NHEEBEOmEM
RMEEZE) R0, BVERETITRERTR ) O
foehk il A®ﬁ£%ﬁ®@%%ﬁof%mbto
AHEFRLRSE L LT, 11 U R 27 3l THV
% Z & #ME L, LOAEL & AW =353 10,
BRI OV T BV RE & S F 6 73%%
H L7l D2, FZEIC-DW T 10, fEIRZE 10
L L7z, Zo0EET. I U R 7 5 &
LT, VAZOEY) ZIELMRRNE D ITL4Ee
MDA LR Z VTV D

RIAEH., R Y R TR SHE O fEt
17 9 BRIZIE LOAEL (2 k3 5 A ife R4k,
FEZE, EIAZEC R D AR BUZ DV T
SR, EIRET . RN ENRESE 2 S/ 3R
L. HEIZS U TEHD TR ZITV, ENE
JEFERHEAZ R ET H 2 & TE D, AWET
I L7z ACRFC KT ChRC 1%, WREFHA T
BONTEENREOHRIZH LT, Bl



BV 2 7 ORIHIEHE Z2 i3 5 7 DIV S
ZEWTE D,

(PR CTORE)

ARFFEIL, AT SN TV D EEFEEE Fuls
ELIEERINEZIT o 72, T b D%
BB b0OTHY, FFEDOEAD
TITAN—HRD D KD 7R AR
H O TRV, ERIONLE - BHIZHT- > T
1L, DFeNiGa b0 FHEORIZH &S0
TIT 9. AWML, BB I OME A1 #
O bOTIEHZRL, MMREmMEEESR LI

FRADMBED & BB TIT AW SR LTV 5,

C. MRS R L OBELE
C.1 FEHME DR PN ZE B B

AR OREERERS (WHO) O
RA Y HFRERBE T ORNZELKE A KT A >,
7 T v ABRBE I B AT (ANSES) OEN
ZESAREHE, BT RS OENERIEEHEIC
B9 DA IS LTz,

WHO 1%, ZX-EHA RTA % 5%T v
T BB, HFEOZET LV ADOLE
= —% 2015 42 %EhE L, PMio, PMas, 2t
EHR, iR, —bRFEICEIT 5 R
WRilE L RIFHIBRBZEOTA FT7 A D7 v 77—
NS %IRRT 5 EHE L TWnWDH, £ LT 2018
10 A 30 B2 11 A 1 HIZWT TAAL AD
Var—7 CHESNT TREIGY: L B
T 5 R & & FIRST GLOBAL
CONFERENCE ON AIR POLLUTION AND
HEALTH: Improving Air Quality, Combatting
Climate Change - Saving Lives] {238V T,
LI, b EHR, 4 v bk,
—AbRFE, HAREED I X T IVE R DT A
NI A U EBERFTEHREL TS, BRI
PO IR T H A MERLIRYEIZBE LT
WEOFA A NERBKLTWD LD Thote,

RA Y HEEBRETIX, 227 =/ T H ) —
)b (Casno: 122-99-6) (22T, FREMET & L
T 0.03 mg/m3, ZFHUTHE L TWD,

7T v AR B AR SITIR, RV LT L
Tk RE Mz OFENEXIEEHE 2 Hlc i
ELTWD, AL AT VT B ROFEEEIT 1420

BB HA RTA .
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© g/m3 (1~4 K] O FRF[EgEES) Th Y WHO
DENELRETA R7A N ThbETns, b
IV OFEEHMEIX 20 mg/m3 TH Y, & o
PRI S TR E SN TN D,
AT FREE T, SEEICHTICAREN
TEBNEXE A KT A d7ehhotz, BNZE
REHA RTA4 0%, BT X OEETHEBEIR
HESNOWEITK L TRESNTE N, £0
MOWED Y A7 e INRETAFIAIZINA 7 U —
=TT DO DOFHIEE LT, BRI
fli (Indoor Air Reference Levels: IARLs) %
2018 4F 2 A D DIt Ltk 7=, Z OFHMmfEL,
N EOBNEZETA NT7A4 Ot gT —4
ELTHAESIT HNTEY, KERERET O
IRIS. K[E WV 7 4 V=7 B R T O A =
FHAMAE, KEFER ST (ATSDR) O/
A B P e alSF = LAY Rl tap L/ IN
25 OWE (1,3-74 VT, 14-Y7nnaxy
B, 227 bR H ) —L 2 RF X
J—)L, 8-rvuuryuXr TEhr, T/u
LA 7= 0 TERIRER, 7 e AL A
vran~tr vrsraAFr v/ an
R, =2 F AP, BiboFLo, A
ITaN )=, AT AR AT
WIZTNT Ry ATFNAITFNVT v
REACT TR R Bt avLr ] ZAF L
Y. T kI auzTFLy MAZUTUAL VY

T x— bk, FL0) 12 LTIARLs 2% E L
TW5,

-
—

C2 ENERELFWE O NY — FIE#R
MEFERC IR L7 A EMEE S A b LI,
Propylene Glycol Monomethyl Ether (PGME)
(CAS107-98-2) (FmrE'L w2 a—LE )
A F )= — 7 Jb) ., Propylene Glycol
Monomethyl Ether Acetate (PGMEA) (CAS 108-
65-6), (FrmE L7 a—LE)AFLT
— 7 V7 &7 — ). 3Methoxy-3-
methylbutanol (MMB) (CAS 56539-66-3) (3- 4
h% T 3-AF T K ) —)L) . Diethylene
Glycol Monomethyl Ether (DGME) (CAS 111-77-
3) (VEFLUSTY a—LE ) AFNLT—T
V). Diethylene Glycol Monoethyl Ether (DGEE)
(CAS111-90-0) (Y=F L7l a—ILE/



TF )T —T)) =F LB (CAS 100-
41-4), AF L (CAS100-42-5), /XT7 V7 1
o _E L (CAS 106-46-7) (B9 5 A
2L BEREOX — A ®RE LT (F2 —
8., #%2—9), fHL, DGME, DGEE, MMB
[ZDWTE, R A R FTEE 72 S — SR
DRONBRNoT-, ENENOX—FE%
b LICIRER I OMIE  (WrigchiEz ) O ik
) FEFEAREOFMMAEZEH LT
AcRfC & ChRfC ZEH L7z (F2—8, %2
—9),

MEAFFESHE 3 B D= F LB AF
Ly, RNovrsaaXoB Ui, FOREE
Lo TWDHEBIEREIZIBWT, 2o
PR EEFE R HIE SR T LARR I BT 72 70 0 RS AR
STV,

TF LB TlE, Gagnaire 5(2007)0
7 v MZBIT 5 13 HERAREE ER ORISR
5 R (2 LT EROANE BRIl ORD)
(25T 200 ppm (868 mg/m?)? LOAEL 73
WEEN TN,

AF L AZOWTE, Kishi 5(2001)0 HA
DOIEE CPLRREE 6.2 4) A& L=k
Kro, b hOBTREFICHSE 4 ppm (17
mg/m*)? NOAEL 73 # 5 S 41TV %, Benignus
5(2005)i%. Kishi 5(2001)DHFFEE e A &
I EAT-TE 2 A, 20ppm DAF LT 8
R AR U 7 57 8 TR B IRF ] 23

6.5%HIM L, 2B HEH ORI AEITHEML,

1.7 sk OINERIZFE Y5 5 AR R 0o
MELELTEHT L TND, ZOREND
L. 20 ppm (85.2 mg/m*)® LOAEL 7315541
%o 728, EBRD AAFZEREES (IARC) 14, 2018
4 QIZATF Lo OB IS E T V—T
2BNS T —T 201Xk EIFLTEBY., U X
7 FHIZ BV TR, ERARBOERMEEZE
BT ANERHD EEZDBND,

NI 7aaRXeBAZONTCE, B T
DOHMFITHED TR LN TEY . B FERORE
REMRE LTc, ZO/R, BRSNS AT vk
AU H—D Aiso HQR005IZEDT v hD
104 8 R ANREZ SEER OFE RS, T » b
D EEDOWL |z ThfgetEZ2bs 75 ppm TH
HINTEY ., i~y XA CIIHEEROME &R
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BICRIT DIEILAED 75 ppm TALILTE
D . 20 ppm 73 NOAEL ThH -7,

BEAFHEEHE 3 WEIC >\ T, b0
LR RIS B S - SN EEFR S HME D
FREIRAIRECTH D LB 2 b,

D. #&fE
FEANENCRBT B E AT, RN R
EOERRICESNEIN TS, HIEL D
[HPREAZRE L, £hvae B LAkt
REEITHT T —FThb, L0VbIF A
VHEHEREEIT IR, AR IR EE R R A
WMELTRBY, 5FEEI2-7= /) FvxH )
—NVOESHMEEZFITICRE LTz, £2, 77
VATIIARNLVLAT VT e RE oo Ofaét
ERFIITRE SNz, BT X Tix, 5FE
TR E SR HMEI X A o 728, fiadt
TEARE STV 72 WX L CTARE A
HHFNY AT AT ) —=2 7T 57200
FEAMAE & LT, EANZEREHME (Indoor Air
Reference Levels) % 25 DIk L TRE L
77

AP— RERICEALTE, e 7y
a—)LE /) AF)T—7 )L (PGME), 7' Hrt
LoV a— e ) AFNLT—FTNT BT —
r (PGMEA), 3-A X 3-AFNTH ) —
JV(IMMB), Y=F L7 Y a—LE /) AT )L
= —7 /U (DGME), ¥Y=F L 7 J a—/E
) =F ) —F JW(DGEE), TF /LY,
AF Ly, R0l aa
PR L BERBO X AR L D E LTz,
DGME, DGEE, MMB [Z DWW TClE, Ak
Z Pl FTRE 7R — RS D B AR o 7o 3,
ZDMOYEIZHONTIE, ArEE L B
BOX—MEEe D ELDDHT ENTET,
TFNARB AT L NTUTarN
UL BT, BUEOSENEEESHESE ELL
BEICHT LWEM A A AR SN TEDY,
NS D RITEESW T BNEEFREHME O
MWA[FETH D B2 BT,

-~
—

E. 25 3CHk
1) Azuma K, Uchiyama I, Ikeda K. The risk
screening for indoor air pollution chemicals in



2)

F.

Japan. Risk Anal 27(6): 1623-1638, 2007.
Azuma K, Uchiyama I, Uchiyama S, et al.
Assessment of inhalation exposure to indoor
air pollutants: Screening for health risks of
multiple pollutants in Japanese dwellings.
Environ Res 145: 39-49, 2016.
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Azuma K et al. Effects of low-level inhalation
exposure to carbon dioxide in indoor
environments: A short review on human health
and psychomotor performance. Environment
International 121:51-56, 2018.
Azuma K et al. Occupational exposure limits
for ethylidene norbornene, ethyleneimine,
benomyl, and 2,3-epoxypropyl methacrylate,
and classifications on carcinogenicity. J Occup
Health; 60(4): 333-335, 2018.
R OB FREORREY A HERELEZ
D=R YA MZBET 2 EN OB .
H AT A MRS, 73(2), 143-146, 2018
W B vy TR (BERZERTGYY)
FEIZEAT 2 ENTOERY A IZDWT.
BV B 5 161 5, 51-55,2018

HOE— BEAREFRICET S @bk
FEOWMNBRREIZLSHE h~DEE =N

BRER; 21(2), 113-120, 2018

ERRR
Azuma K, Tanaka-Kagawa T, Jinno H. Health
risk assessment of inhalation exposure to long-
chain aliphatic hydrocarbons and aldehydes,
TMB, MCH, and MIBK
environments. The Joint Annual Meeting of

in  indoor
the International Society of Exposure Science
the Society  for
Environmental  Epidemiology,  Ottawa,
Canada, 26-30 August 2018.

BB WHO CRESMEIDER Y A & =
NIGRME OREY 27 BRERTR
2018 FER T UART Y A, KL, 2018 4F 9

and International

142

3)

4)

5)

G.

H 10 B.
Azuma K. Japanese indoor air quality

guidelines for selected pollutants: past
approach, current status, and future issues.
International Conference on Risk Assessment
of Indoor Air Air

Toxicology), hosted by the German Federal

Chemicals (Indoor
Environment Agency, Umweltforum, Berlin,
Germany, 16-18 September 2018.

Azuma K. Indoor air quality guidelines and
health risk assessment for indoor air pollutants
— past approach and future issues in Japan —,
Indoor Air Quality International Workshop,
National Cheng-Kung University, Tainan,
Taiwan, 8-9 Novemver 2018.
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ARER (1) [EERRY R BIHIE) A O 4

1. HSROREERBE DT A T A

WHO (X, ZZREHA RTA L &25%T v 77— T 2I2Hy, IHFEOTET U ADLE 2
— % 2015 (25N L, 10 HIZAR > THfE S W= HFMER G TOFERE R ZAE£ L T2 (WHO,
2016), LT, WEEEAR SN WHO DA F T A BT 2EEOH T, PMio. PMas, —
Fefvzde, bz, —EbIRFEICET 2 FIRFHIEER & RIFMBEDO A RIA4 0T v 7T
— M A% FERT D WA L TD (WHO,2017), 2018 4510 A 30 H2>5 11 A 1 HIZHhFCTA
AADYax—7 Tl TREQGR L EEICET 2 #R2E  FIRST GLOBAL
CONFERENCE ON AIR POLLUTION AND HEALTH: Improving Air Quality, Combatting Climate
Change - Saving Lives] (Z3BWTIX, 2016 FELIEZESE A R4 0T v 77— M D Tk
0. ORLFIRE., b ER, AV ZEMbEE, —bRE. BRERO IR T ALLZ O
HA KT A v ZBIERG P EHE LTz (WHO,2018), HAREIRD I X7 4 & ML, kiR
WEICBE L T, EOX A MEEM LTS LD Thoto, 723, Hik, WHO @ TMEFE & fdthE
A KA > : Housing and Health Guidelines| D37 /—71ZJF L T\ 7n3, 2018 4F 11 H 27
HIZHA RTADRERISIL, ZOHA KT A4 O YZMEAFE 11 A 225 Air pollution and urban
health D = —7 ¢ x—2 720 | 5% H WHO OIFINZH I L TW FETH D,

2. FAYVHHBRETOSENEKETA RTA v
SAEEICH TN AR SNTZENESENA K74 0%, 2-7 =2 /% =% 7 —/L (IRK, 2018)
ThoTe EMEDENETEN A FT7A DX —WEL HA KT 0 %EK1— 1ITRT,

F1—1 PFAYEMRETOENEIETA NI A~
PRk 28 4 FEFREF BESy FR S 3 50 & L LURR)

WE TEAA L NOME | fEEHE F—HJ
2-7 = /% | 7 v bORFELERIZ| - 45EHE T (LOAEL 20538 H) | Ma-Hock L et al (2007)
) — | BT LEMIZETS 2 0.1 mg/m? Phenoxyethanol — Subacute
JL (Casno: | 1 [EW AgEE s 5x - FEEHE T (NOAEL 2>5iEH) | 14-day inhalation study in
122-99-6 ) | LOAEL 246 mg/m? 0.03 mg/m? Wistar rats — liquid aerosol
(2018) NOAEL 48 mg/m? exposure. BASF  AG,
W 2 NP R AR 28 5.6 Department of Experimental
(6 h/5 d—24 h/7 d) Toxicology and Ecology,
g% WA 6 Ludwigshafen
(A1)
fi7E 2.5, fERZE 10,
18 ORI 2

MAGEHME 1T (RWID) 13, BEAO MR L OYE AR AR LI ESEED DNLETH Y . RHEFEMENREE S
NTWD, RWI 2 TWizZe B, RS, RFFIEET 2IBEZ OB EEFE OMRRICA T LR DRE L L
T, BIEICRERROIZDDITE R T _RE L ERIN TS, BEET RWD 1L, RHIMBEL/ZE LT
IR B X 2T R B ERRIL A R WMETH D, o T, RWIEZBZ TV D & il R E L 722
VPSR RIRBEREE L 0 b EL R D), THO®IZ, RWI & RW I OMOBETHILEHAITITITET S
VENRH D EERSNTVD, RWIIE, RW I ARfEERE 10 ZBRL7ME, 2FD RWIL O 10 750D 1 OfER
EDHNTWD, FHEESE 10 IXESEAHEHE LTW5, RW I L, WEONLEML T IEE LToRE xR
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I ERTED, ARETHIE, RWIDERZ BT O T3 <, TRUTOREICHERT 22 & 2 BT
NEThL LI TN,

3. 77 ABRE IR 4T (ANSES)

7 T U ATIFENZEZRIEHE (VGAD) NED 5TV 5 (ANSES, 2018a), 44 IZH 12 I1TAFE
ENTZEBNZEZE N A RTA 0%, BV LT T B R (ANSES,2018b) & /Lt (ANSES, 2018c)
Thotz, UTFICEWEOENESIRHMELZ R 1 — 21077, B, ALAT LT B ROfREHME
IX. 2007 FE2FEH] VGAL (2 BFf#]) 50 pg/m®. R VGAL (1 LA L) 10 pg/m® L EDH b TV
23, 2018 FFIZLIEN 72 STz, WHO ODENELXE A K74 iZhbd b,

#£1—2 T7I7URIBITIENERIEHEOE LD

WE x—HF5E fadHE Ref.
RIVLT V| B SOIROFITK VGAI (1~4 FffH]) Lang et al. (2008) Regul
7 B K | NOAEL369 ug/m? 100 1 g/m? Toxicol ~ Pharmacol,
(2018) ATEFELRE 3 (AR 3) SWHO (2010)DENZESE | 50:23-36.

HA RTA bbbz
NP == bk OMEREHIR . (21T | VGAL (24 B35 L UVE | Kobald et al. (2015)
(2018) E))) fi]) Neurotoxicology 48:50-
LOAEL 752 mg/m? 20 mg/m? 59.

LOAELAp; 323.4 mg/m3 (PBPK &
T K D 24 FE~DFREL)
AHEFHAREL 15 (A7 5, LOAEL

DR 3)

t ORI E (AR Zavalic et al. (1998) Am
NOAEL 123 mg/m? J Ind Med 33(3):297-
NOAELAxp; 96 mg/m* (PBPK €7 304.

JAZ & % R TR
AHEFHREL S (JA1RE 5)

4. T HIREE

T RS TIE, SFEICHTZICARINTEENERETA R74 i3 0> 7 (Health
Canada,2018a), EWNZEXE N A R T4 1%, BT HOEETHEICHRE SN2 WEIZK L TRE
SNTETDR, ZOMOMED Y A7 #AREEFMENA T ) —=0 T T 57D OFIEE L
T, BNZEXGFHMME (Indoor Air Reference Levels: IARLs) % 2018 4 2 H 7> St LifH 7= (Health
Canada, 2018b), Z DFHMMEIL. I X DENZELQENA F7 A O ET—% L LTHESIT L
NTWnWb, BT XOENESFHMIMEOME LK 1 — 3777, AL, ZOFMOEIL. & X IRES
THBEIWZEH L7200 TiEe <, KERERETO RIS, KED U 7+ V=T RIERETORE
PEREAMAE ., KEFRWHRF BT (ATSDR) Of/hN) 27 L~V RS2 ZFZDOEEMNTEY . Hr

H i BB ORIFRE CET S5,
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#1—3 WFTHFITBITDENEKIHNE

18 (CAS No.) IARL 2% Reference
(hg/m’)  FERA IR A

1,3-7 % Y= (106-99-0) 1.7 B

- EC/HC (2000)
14-C7maxXrY e (106-46-7) 60 - e DN ATSDR (2006)
-7 h¥T & J—/L (111-76-2) 11000 - (MR 7B EC/HC (2002)
- ¥ ) —/)b (110-80-5) 70 - G2 CalEPA (2000)
-7 7y (107-05-1) 1 - g EE M US EPA (1991)
7 b (67-64-1) 70 000 - IR VCCEP (2003)
77 a4 (107-02-8) 035 - Kol R DN CalEPA (2008)
7=V (62-53-3) 1 - IR i~ D 52 2 US EPA (1990a)
MUk (56-23-5) 1.7 EIRES - US EPA (2010)
Janakbh (67-66-3) 300 - JiFle & B g~ D 5% CalEPA (2000)
7T (110-82-7) 6000 - TR US EPA (2003a)
vruanAH (75-09-2) 600 - JHF e~ > 52 28 US EPA (2011)
Tt/ urvk KUY (106-89-8) 1 - Aoy Xin US EPA (1994)
TF NP (100-41-4) 2000 - %Eﬁ ;%ngjﬁﬁg‘ R CalEPA (2000)

" . UREATE R

b= F L (75-21-8) 0.002 T US EPA (2016)
A V7 asR ) —L (67-63-0) 7000 - R figk oD 25 CalEPA (2000)
A YT E L (98-82-8) 400 - R Mk & R D28 US EPA (1997)
AF T F )V b (78-93-3) 5000 - FEER US EPA (2003b)

AF AT F N kL (108-10-

0 3000 - N US EPA (2003c)
Fr AT AT E R (123-38- "
6) ( - Wb 7 o> ZEife US EPA (2008)
g7 e L (75-56-9) 2.7 &PENRAL - US EPA (1990b)
AF L (100-42-5) 850 - PR M ATSDR (2010)
FRIr/umF L (127-18- US EPA (2012),
- PRk

4) ik ATSDR (2014)
vz oA YT % — b

0.008 - filitRE DK CalEPA (2016
(26471-62-5) RO IET alEPA (2016)
¥ L (1330-20-7) 100 - PR EEE US EPA (2003d)

References

- ATSDR (2014) Toxicological Profile for Tetrachloroethylene. Agency for Toxic Substances and Disease Registry, US
Department of Health and Human Services, Atlanta, GA. https://www.atsdr.cdc.gov/toxprofiles/tp18.pdf.

- ATSDR (2010) Toxicological Profile for Styrene. Agency for Toxic Substances and Disease Registry, US Department of
Health and Human Services, Atlanta, GA. https://www.atsdr.cdc.gov/toxprofiles/tp53.pdf.

- ATSDR (2006) Toxicological Profile for Dichlorobenzenes. Agency for Toxic Substances and Disease Registry, US
Department of Health and Human Services, Atlanta, GA. http://www.atsdr.cdc.gov/toxprofiles/tp10.pdf.

- CalEPA (2016) Technical Support Document for the Derivation of Noncancer Reference Exposure Levels. Appendix D1 —

145



Toluene Diisocyanate Reference Exposure Levels. California Environmental Protection Agency, Sacramento, CA.
http://oehha.ca.gov/media/downloads/air/report-hot-spots/finaltdirelmarch2016.pdf.

- CalEPA (2015) Appendix L. Air Toxics Hot Spot Program - Guidance manual for Preparation of Health Risk Assessments -
OEHHA/ARB Health Values for Use in Hot Spot Facility Risk  Assessments. California Environmental Protection Agency,
Sacramento, CA. http://oehha.ca.gov/media/downloads/crnt/2015gmappendiceslm.pdf.

- CalEPA (2014) Appendix D1. Air Toxics Hot Spot Program - Summaries using this version of the hots spots risk assessment
guidelines. California Environmental Protection Agency, Sacramento, CA.
http://oehha.ca.gov/media/downloads/crnr/appendixd1final.pdf.

-CalEPA (2011) Appendix B. Air Toxics Hot Spot Program - Chemical-specific summaries of the information used to derive
unit risk and cancer potency values. California Environmental Protection Agency, Sacramento, CA.
http://oehha.ca.gov/media/downloads/crnr/appendixb.pdf.

- CalEPA (2008) Appendix D3. Air Toxics Hot Spot Program - Chronic RELs and toxicity summaries using the previous
version of the hot spots risk assessment guidelines. California Environmental Protection Agency, Sacramento, CA.
http://oehha.ca.gov/media/downloads/crnr/appendixd3final.pdf.

- Environment Canada and Health Canada (EC/HC) (2002) Priority Substances List Assessment Report: 2-Butoxyethanol.
En40-215/66E, Minister of Supply and Services Canada, Ottawa, ON.

-EC/HC (2000) Priority Substances List Assessment Report: 1,3-Butadiene. En40-215/52E, Minister of Supply and Services
Canada, Ottawa, ON.

-US EPA (2016) Evaluation of the Inhalation Carcinogenicity of Ethylene Oxide (CASRN 75-21-8). In Support of Summary
Information on the Integrated Risk Information System (IRIS). EPA/635/R-16/350Fa, United States Environmental
Protection Agency, Washington, DC. https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/1025tr.pdf.

-US EPA (2012) Toxicological Review of Tetrachloroethylene (Perchloroethylene) (CAS No. 127-18-4). In Support of
Summary Information on the Integrated Risk Information System (IRIS). EPA/635/R-08/011F, United States Environmental
Protection Agency, Washington, DC. https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0106tr.pdf.

- US EPA (2011) Toxicological Review of Dichloromethane (Methylene Chloride). (CAS No. 75-09-2). In Support of
Summary Information on the Integrated Risk Information System (IRIS). EPA/635/R-10/003F, United States Environmental
Protection Agency, Washington, DC. https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0070tr.pdf.

-US EPA (2010) Toxicological Review of Carbon Tetrachloride (CAS No. 56-23-5). In Support of Summary Information on
the Integrated Risk Information System (IRIS). EPA/635/R-08/005F, United States Environmental Protection Agency,
Washington, DC. https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0020tr.pdf

-US EPA (2008) Toxicological Review of Propionaldehyde (CAS No. 123-38-6). In Support of Summary Information on the
Integrated Risk Information System (IRIS). EPA/635/R-08/003F, United States Environmental Protection Agency,
Washington, DC. https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/1011tr.pdf.

-US EPA (2003a) Toxicological Review of Cyclohexane (CAS No. 100-82-7). In Support of Summary Information on the
Integrated Risk Information System (IRIS). EPA/635/R-03/008, United States Environmental Protection Agency,
Washington, DC. https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/1005tr.pdf.

-US EPA (2003b) Toxicological Review of Methyl Ethyl Ketone (CAS No. 78-93-3). In Support of Summary Information on
the Integrated Risk Information System (IRIS). EPA 635/R-03/009, United States Environmental Protection Agency,
Washington, DC. https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/007 1 tr.pdf.

-US EPA (2003c) Toxicological Review of Methyl Isobutyl Ketone (CAS No. 108-10-1). In Support of Summary Information
on the Integrated Risk Information System (IRIS). EPA/635/R-03/002, United States Environmental Protection Agency,
Washington, DC. https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0173tr.pdf.

-US EPA (2003d) Toxicological Review of Xylenes (CAS No. 1330-20-7). In Support of Summary Information on the
Integrated Risk Information System (IRIS). EPA/635/R-03/001, United States Environmental Protection Agency,

146



Washington, DC. http://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0270tr.pdf.

- US EPA (1997) Toxicological Review of Cumene (Isopropyl Benzene) (CAS No. 98-82-8). In support of summary
information on the integrated risk information system (IRIS). United States Environmental Protection Agency, Washington,
DC. https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0306tr.pdf.

-US EPA (1994) Toxicological Review of Epichlorohydrin (CASRN 106-89-8). In Support of Summary Information on the
Integrated Risk Information System (IRIS). United States Environmental Protection Agency, Washington, DC.
http://cfpub.epa.gov/nceal/iris/iris_documents/documents/subst/0050 summary.pdf.

-US EPA (1991) Toxicological Review of Allyl chloride (CASRN 107-05-1). In Support of Summary Information on the
Integrated Risk Information System (IRIS). United States Environmental Protection Agency, Washington, DC.
http://cfpub.epa.gov/nceal/iris/iris_documents/documents/subst/0387 summary.pdf.

-US EPA (1990a) Toxicological Review of Aniline (CASRN 62-53-3). In Support of Summary Information on the Integrated
Risk Information System (IRIS). United States Environmental Protection Agency, Washington, DC
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0350 summary.pdf.

-US EPA (1990b) Toxicological Review of Propylene Oxide (CASRN 75-56-9). In Support of Summary Information on the
Integrated Risk Information System (IRIS). United States Environmental Protection Agency, Washington, DC.
http://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0403 _summary.pdf.

- VCCEP (2003) Acetone (Cas No. 67-64-1). VCCEP Submission. Voluntary Children's Chemical Evaluation Program,
Washington, DC. http://www.tera.org/Peer/VCCEP/Acetone/acevceep.pdf.

EEBUN

ANSES (2018a) Valeurs Guides de qualité d’Air Intérieur (VGAI). available at
https!//www.anses.fr/fr/content/valeurs-guides-de-qualit%C3%A9-d % E2%80%99air-
mnt%C3%A9rieur-vgai, accessed at 20 December 2018.

ANSES (2018¢) Mise a jour de valeurs guides de qualité d’air intérieur, Le formaldéhyde, Avis
de ’Anses, Rapport d’expertise collective.

ANSES (2018c) Proposition de valeurs guides de qualité d’air intérieur Le toluéne, Avis de
I’Anses, Rapport d’expertise collective.

Health Canada (2018a) Residential Indoor Air Quality Guidelines. available at
https://www.canada.ca/en/health-canada/services/air-quality/residential-indoor-air-
quality-guidelines.html, accessed at 20 December 2018.

Health Canada (2018b) Indoor Air Reference Levels. available at
https://www.canada.ca/en/health-canada/services/publications/healthy-living/indoor-air-
reference-levels.html, accessed at 20 December 2018.

IRK (2018) Richtwerte fiir 2-Phenoxyethanol in der Innenraumluft, Mitteilung des
Ausschusses fiir Innenraumrichtwerte. Bundesgesundheitsblatt 61:488-493.

WHO Europe (2016) WHO Expert Consultation: Available evidence for the future update of
the WHO Global Air Quality Guidelines (AQGs). Meeting report. Bonn, Germany, 29
September-1 October 2015, WHO Regional Office for Europe, Copenhagen.

WHO Europe (2017) Evolution of WHO air quality guidelines: past, present and future. WHO
Regional Office for Europe, Copenhagen.

WHO (2018) First WHO Global Conference on Air Pollution and Health, Improving air quality,
combatting climate change — saving lives, 30 October — 1 November 2018, Available at Join
and view the conference sessions remotely:

147



https://www.who.int/airpollution/events/conference/en/

4. HEEVVARY DAY= v a v

1) FAYEBREET RN RME OV A7 FHIERE S R T A

2018 429 H 16 /5 18 HITHIT T RA Y D~ Y o CHME S 7z R A @R BT T4
International Conference on Risk Assessment of Indoor Air Chemicals| (Z&H1L., HADIK
BUZHOW T Z (T o7z, 2OV RY T LAONEIL, ERRMESICBET 252 ED T 5,
Fio. LT D RA YEBRET DA — 5 — U TEBEEED pdf 7 7 A L TAB STV,
International Conference on Risk Assessment of Indoor Air Chemicals
https:!//www.umweltbundesamt.de/en/indoor-air-toxicology-start

RKVRYPTALATIE, WHO, KAY, 7T A TAVD hFE ~F— A—A KN T,
AXYANE, KFEICBT DA RT7A4 U HORBL, EOfth, {BYRFERKE L TOBM T XY v
TIZOWT ORI L i’ 7 Siviz, B 7211 T <. BASF #:0 6 HAREORY MAN T L
BrE&hnic, 2MEIZE, oMo EE, BE NGO R EOARAT— IRV —bLEENTED
%ﬂ%ﬂ®4%#6®*% ENDoTe, A —AMwfEbBMLTEY, TF% %/ —1 L TXIB
DOEBRBEZEICETIEHROATICONTHRLED, A7 FXRFOMYETHY, Db
WEDZ EThoT, MUTRMNTZRRLEZIZOWTLLFITRT,
OFEOENERETA RT74

A RTA L OBEHAX—LARHEICSNTEY, BPAEOHERE VI RIZBWT, 2D &
IFEETHD LK LT,

@ A ARDFEFHE DIRIL D JEFEL

RA Y OFREHEZ R E SN TWDHHYENS, HARDOIEHEOR ERMOFEMIZOVNT, JE5E
O EFLINT-, EOLI 72T —XIZ, EOXIRTEAA N (52 E) ZHVWTHE
FHEZEH L CX70moneDZ L Thoto, 7272, RAYEZEIROTHDIN, HiEx i
EfE L THELSNTIE, 77 A THIGERITHERES N TE LT, ARLZTOZ L TiERn, 7
FHARTIE, Bl & EBEEOAPELTARINTNDIOATHLZ Enb, IV LT EXR
A v b BIHRSC, RS 2OV THITIATHLREWVWE S ITE U7,

@7 Z NV AT NEIZ DN T

DEHP 75 DINCH <° DEHTP (2B LN AHRICH#EA TV D & ORENH > 72, DINCH i
BASF #3058 L7297 Z VIR Al A1 C, B SEBh CIXATRR A TIEN A DI TV &
X TW5b, EFSA (BN ZE2IT) 14 2006 4£1Z TDI % 1 mg/kg/day (2% & L C\ %, DEHP
@ TDI 7% 0.03 mg/kg/day D7=, X0 HEENMEVEICRBEIND Z EIZRNZED LD
Bonsn, 5%k, SIOICHEWERICET 25870587 — 5%&T<6Tbﬁ%%étb\ﬁ§
W DZEMED FRICHOW T, KV EEBERERNLELEZOND,

@OFEANH A MO FWYE @hﬂﬁ_owf

77 AN SVOC L &RFICET 24 A N ORMEZRFTHT ChH L, 2D Z LIZ OV T,
T T UANBRIZEDRMRNETEY (), sHEHTH D,

@REAEMEIC SN T

BAEMECBBUEICET 28y v a v iddb o7z, HARTIE, REHMESCRERERERIC, BIEME

BRBRIEETHZ LT, ZoOZ EF, METHRKEDZ EThoTe, 7272, BifEtEE &
@iouﬁﬁﬁ_owf L ZOEBESHETEL 1 o0y a TR BIFsnTEY ., 5%
E &%z%méoWHOT%@W@@J%&&%_%Té%%%ﬂﬁbfw

148


https://www.who.int/airpollution/events/conference/en/
https://www.umweltbundesamt.de/en/indoor-air-toxicology-start

2) BIEOENEREERY —27 v a v
2018 4= 11 A 8 HH»H 9 HITMT THEBOAER T INT- BB KFZE MO EMD
International Indoor Air Quality Workshop) (Z& 1L, HARDIRIUZ SV CHEHEEZIT > 7=,
11 A 9 HITIX, BEERET 2850 L, ENEQIGRME D) XA 73l L U 2 7 FHICBT 5 &
Aol BE T, BENZEREY [ndoor Air Quality Act) 73 2012 4F 11 AIZE TS, £ 1
— AR TENELREEEL OE 1 — 5 IORTHEASGINED 5T 5,

£1—4 BEENZERIEIECBT 2ENERVELE

b5 8 T 7 PR ] FEME(E

— kiR R 8 MY 9 ppm

bR 8 WFH - 1000 ppm

Fv 8 IRFfE -4 0.06 ppm
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1. ZRELyFYa—ILE/ AFILT—F)L (PGME) (CAS 107-98-2)

SWERNE, POEWREE O —fkaEtE, éﬁﬂ\éiﬂi BT EEE, JE0AMEIZET 5 AN
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DLCHIIE L 72 658 mg/m® & AHEEAMRE (UF) Off 300 (FizE 3, {E{AZ= 10, I 10) Tk
L7z 2mgm’ % U A7 FHIfE (RfC) (ZRXE, 3,000 ppm FETOHRE SO, JHHIIEAE KR
ISR E LTV 5,

US EPA (1991): Integrated Risk Information System (IRIS). Propylene glycol monomethyl ether
(PGME); CASRN 107-98-2.

(F—Ht3%)
Landry TD, Gushow TS, Yano BL. (1983): Propylene glycol monomethyl ether: a 13-week inhalation
toxicity study in rats and rabbits. Fundam Appl Toxicol. 3: 627-630.

2) A ITAILZTMIRERET (CalEPA) [CLZEBMEEED) R HEE
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CalEPA (2000): Determination of Noncancer Chronic Reference Exposure Levels. Propylene glycol
monomethyl ether. Appendix D.3 Chronic RELs and toxicity summaries using the previous version
of the Hot Spots Risk Assessment guidelines (OEHHA 1999).

(F—Ht3%)

Ciezlak FS, Crissman JW, Stott WT, and Corley RA. (1998): Propylene glycol monomethyl ether: a
two-year vapor inhalation chronic toxicity/oncogenicity study and evaluation of hepatic and renal
cellular proliferation, P450 enzyme induction and protein droplet nephropathy in Fischer 344 rats.
Dow Chemical Company, Midland, MI.  (NTIS/OTS0573886, OTS0573887 23 4% & & b
VDD, NTIS B A M pdf 7 7 A VBT 7 SH TR0,

Spencer PJ, Crissman JW, Stott WT, Corley RA, Cieszlak FS, Schumann AM, Hardisty JF. (2002):
Propylene glycol monomethyl ether (PGME): inhalation toxicity and carcinogenicity in Fischer 344
rats and B6C3F1 mice. Toxicol Pathol. 30: 570-579.

3) T AV DREEHAHMAFESHE (ACGIH) ORLEREFERAME (TLV-TWA)
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(£ 1,000 ppm Z/RAT B ETHLNEMN D=2 EMD . TLV-TWA & L T 100 ppm (369 mg/m?) .
TLV-STEL & L T 150 ppm (553 mg/m®) %EXE L 1=,

ACGIH (2001): Documentation of the Threshold Limit Values and Biological Exposure Indices. 7th
Edition. 1-Methoxy-2-propanol.

(F—H#%)
Stewart RD, Baretta ED, Dodd HC, Torkelson TR. (1970): Experimental human exposure to vapor of
propylene glycol monomethyl ether. Experimental human exposure. Arch Environ Health. 20: 218-
223.

4) BMEE (BU) DNEERE FZ IR FUE
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VS LT,

EC (1999): Recommendation of the Scientific Committee on Occupational Exposure Limits for 1-

Methoxypropan-2-ol.
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Emmen HH, Prinsen MK, Hoogendijk EMG, aMuijser H. (1997): Human volunteer study with
propylene glycol monomethyl ether. Potential eye irritation during vapour exposure. TNO Report
V97.116. Unpublished.

Emmen HH, Muijser H, Arts JH, Prinsen MK. (2003): Human volunteer study with PGME: eye
irritation during vapour exposure. Toxicol Lett. 140-141: 249-259. (EZBIHMEZEDIHN)
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Umweltbundesamtes (2013): Richtwerte flir Glykolether und Glykolester in der Innenraumluft.
Bundesgesundheitsbl — Gesundheitsforsch — Gesundheitsschutz. 56: 286-320.

(F—Ht3%)

Ciezlak FS, Crissman JW, Stott WT, and Corley RA. (1998): Propylene glycol monomethyl ether: a
two-year vapor inhalation chronic toxicity/oncogenicity study and evaluation of hepatic and renal
cellular proliferation, P450 enzyme induction and protein droplet nephropathy in Fischer 344 rats.
Dow Chemical Company, Midland, MI.  (NTIS/OTS0573886. OTS0573887 WM& E L B
NBEM. NTISHA M pdf 77 A4 ILDT v TENTUVEELY,)

Spencer PJ, Crissman JW, Stott WT, Corley RA, Cieszlak FS, Schumann AM, Hardisty JF. (2002):
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Propylene glycol monomethyl ether (PGME): inhalation toxicity and carcinogenicity in Fischer 344
rats and B6C3F1 mice. Toxicol Pathol. 30: 570-579.

6) RA YIRS (DFG) DR KHGEE (MAK)

50~2,000 ppm @ PGME % 1~7 R ABREE L7-t N T 7 « 7HEERTIE, 100 ppm LA
ET—lMEIC R AL, K SIRE TIERK L IRFB T2 S oons, st R
OHNIZ l,OOOpprn EWMATHETHONRN-T2Z L6, MAK fEE & LT 100 ppm % 5% E
L7z,

DFG (1993): The MAK Collection for Occupational Health and Safety. MAK Value Documentation for
Propylene glycol 1-methyl ether.

(F—8F3%)
Stewart RD, Baretta ED, Dodd HC, Torkelson TR. (1970): Experimental human exposure to vapor of
propylene glycol monomethyl ether. Experimental human exposure. Arch Environ Health. 20: 218-
223.

7) BIGES (EU) OV R 75HiiE (KZ 7 1)
HEEFZEELEHEOES
HE24EH

50~2,000 ppm @ PGME % 1~7 KffR AIREE L7 FAR T 7 ¢ 7 FEEBRTIX, 750 ppm T
FRVHFTRIER 2 BT b DD FARARSR O 1,000 ppm TH LD K D IZe->7- 2
&M, NOAEC % 750 ppm (2,800 mg/m?®) & L. Z 4L L BRFERED D MOS ZH i, MOS &
T 57 B A A 2 MEEIZ 10 (EEZ 10),

G 90N H=XkD)

50~2,000 ppm @ PGME % 1~7 FE ABREE L7k RAR T 7 ¢ 7EBRTIX, 100 ppm
TIRSLCEBDORNEMN A S =2 & B, NOAEC % 100 ppm (374 mg/m?®) & L. Zi EIRFEE
FE7 D MOS ZH i, MOS & #3272 2 > MEEIEL 3 (A 3),
QX EREENE (2F )

7w M2 A (6 e/ H . 5 H/E) W ARRRE L 723 R2 6. 1,000 ppm Ff O JJFHE T4y
FREB O MMN A Sl Z & B NOAEL % 300ppm (1,122mg/m?) & L, R & OffE
AL BB LT, FERE 20 mY/day, E 60 kg, Jiliny S OWILER 100% 5 HF: AR L7z
67 mg/kg/day (1,120x20/60x6/24x5/7=67) &BEFEHRE (365 THRL7ZH ) 725 MOS 25K
o MOS &3 27 A X > Me#id 25 (EAZE 10, FEA2.5),
(3)EFif EifE

7w MW (6 FEf#/H . ZZZ2H15 B/, KR~MiE B 7 HAE) g L7z G T
I%. 3,000 ppm FEDOF TIAKE, AFROE T 72 ENAHGILZA, 1,000 ppm Ff T rEBHH A
RAF~DFEN 72 o722 & 5 NOAEL % 1,000 ppm (5,400 mg/m®) & L, #RO#E L7
321 mg/kg/day (5,400x20/60%6/24x5/7 = 321.4) L URFZEIREE (365 TERL 7= H ) 725 MOS
ZHEH, MOS &3 57 &2 A v MEEUT 25 (EKZE 10, FEZE2.5),

EU (2008): European Union Risk Assessment Report. 1-Methoxypropan-2-ol acetate. Final human
health risk assessment. Draft.
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(F—8F3%)

() s

Stewart RD, Baretta ED, Dodd HC, Torkelson TR. (1970): Experimental human exposure to vapor of
propylene glycol monomethyl ether. Experimental human exposure. Arch Environ Health. 20: 218-
223.

() RERZSE (252E)

Cieszlak F.S., Crissman J.W., Stott W.T., Corley R.A.., 1998. Propylene Glycol Monomethyl Ether: A
2-year Vapor Inhalation Chronic Toxicity/Oncogenicity Study and Evaluation of Hepatic and Renal
Cellular Proliferation, P450 Enzyme Induction and Protein Droplet Nephropathy in Fischer 344
Rats. Unpublished report (in preparation) of the Dow Chemical Company (sponsored by the
Chemical Manufacturers Association P-Series Glycol Ethers Panel, Arlington, VA). EU §HiiZ
D HHEDERH

Spencer PJ, Crissman JW, Stott WT, Corley RA, Cieszlak FS, Schumann AM, Hardisty JF. (2002):
Propylene glycol monomethyl ether (PGME): inhalation toxicity and carcinogenicity in Fischer 344
rats and B6C3F1 mice. Toxicol Pathol. 30: 570-579. Z D& D %FEHX

(3) &hEHEHE

Carney EW, Crissman JW, Liberacki AB, Clements CM, Breslin WJ. (1999): Assessment of adult and
neonatal reproductive parameters in Sprague-Dawley rats exposed to propylene glycol monomethyl
ether vapors for two generations. Toxicol Sci. 50: 249-258.

8) it
fREHMESED U 2 7 FHIE OFREILFEM L TR WS BFEHOHMREZID £ L0760
E LT, TRIOXIBRWMENH T,
OECD (2001): SIDS Initial Assessment Report. 1-Methoxypropanol-2ol (PGME).
OECD (2003): SIDS Initial Assessment Report. Propylene Glycol Ethers.
EC (2000): IUCLID dataset. 1-Methoxypropanol-2ol. Year 2000 CD-ROM edition.
Environment Canada Health Canada (2009): Screening assessment for the challenge 1-propanol,

OO00O0

2-methoxy-(2-methoxypropanol).

US EPA (2006): Inert Reassessment -Propylene Glycol Monomethyl Ether (PGME), CAS Reg.
No. 107-98-2.

Cosmetic Ingredient Review Expert Panel (2008): Final Report on the Safety Assessment of
Methoxyisopropanol and Methoxyisopropyl Acetate as Used in Cosmetics. Int J Toxicol.
27(Suppl 2): 25-39

Ontario Ministry of the Environment (2012): Ontario” s ambient air quality criteria.

EU (2013): European Collaborative Action on Urban Air, Indoor Environment and Human
Exposure Reports. Report No. 29. Harmonisation Framework for Health Based Evaluation of

O

O

O O

Indoor Emissions for Construction Products in the European Union Using EU-LCI Concept.

2. SIFLVFYa—NE/ AFILI—TI)L (DGME) (CAS 111-77-3)
avEENE, KEREO M, TR AR, BETEENICET A NS LN TEH

D FENCEPEITR Y, BAAMEDRIRITE STV RS, ZBRFUIERRN D & RRAE
R ORI CTHONT B BET D & BDAMEPREIC AR 5 TR RV & ST g,
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1) BXMES (BEU) O XY EHEE (SIDS CDEWﬁ%!zt EU DFHEE LR L £ D)
7w MZ 90 H W AR L7-3 B ClE, iR EREO 216 ppm (1,060 mg/m®) T 2N
2o 722 & D> NOAEL 1 1,060 mg/m’ ut EEZ BN D NOAEL % 1,060 mg/m?
RIS TR L7 MOS & 7' A A v MEEL 23 DIl H U A7 Z3Hli L T\ 5
TEARX L MEREOWNFGRIEL, FE 3, R3S, RERWTHIES, = RARA b (Type
of critical effect) 1. LOAEL 72 L 0.5, 7 — & Ofg#EME 1, (3X3X5X1X0.5X1=22.5=23),

EU (1999): European Union Risk Assessment Report. 2-(2-Methoxyethoxy)ethanol.
EU (1999): 2-(2-Methoxyethoxy)ethanol. Summary risk assessment report.

(F—#%)
Miller RR, Eisenbrandt DL, Gushow TS, Weiss SK. (1985): Diethylene glycol monomethyl ether 13-
week vapor inhalation toxicity study in rats. Fundam Appl Toxicol. 5: 1174-1179.

2) BMNEES (EU) OBXERERRE
e S ITAENR 6 H 2 DAER 18 H £ CTREEA U723 CTlE. 250 mg/kg/day #f THLIE
JEA T, NOEL (X 50 mg/kg/day Th o7z, #&HA, WA, BEORIGEREZFE L (100%) &4k
E L, F7EELSSC 8 I 10 m® W AT 5 ERET H &, 50 mg/kg X 350 mg/m3 [ZFE YT
HIERETIOkg EEZEZOND L AMEDOREHOLREHITT v P LV be TRV &b,
t MBI AREMOEEZZE L, 5 TR L7 10 ppm Z T SENREE (R FE 25 E b?‘_o
[50 mg/kg — 350mg/m® ; 1 ppm=5.01 m/m* 7275 350 mg/m* — 70ppm ; 70/5=14 = 10
ppm &\ H Z L DER, ]

EU (2001): Recommendation from the Scientific Committee on Occupational Exposure Limits for
Aerosols of 2-(2-Methoxyethoxy)ethanol.

(F—H%E)
Scortichini BH, John-Greene JA, Quast JF, Rao KS. (1986): Teratologic evaluation of dermally applied
diethylene glycol monomethyl ether in rabbits. Fundam Appl Toxicol. 7: 68-75.

3) FAVERRETOENESIEEHE
7 v M2 90 AW ARREE L7 BR TlE, iR ERED 216 ppm THEEN RN &
75% NOAEL (216 ppm LA | & & % %m__ &5, NOAEL % 216 ppm (1,080 mg/m?) &
. BREWIR (ELHIE) OfIERER 2, EERIRILOM IEREE 560 FEZE 2.5, EIAZE 10, &
mwri 2 ODTEE%H‘%C}: DOFE 560 THRL7Z 2 mgm® (= 1.93 mg/m’) % RW I, NOEAL 75
LOAEL fH4129 %7292 3 THEL7Z 6 mg/m® 2 RW 11 IZF%E,

Umweltbundesamtes (2013): Richtwerte flir Glykolether und Glykolester in der Innenraumluft.
Bundesgesundheitsbl — Gesundheitsforsch — Gesundheitsschutz. 56: 286-320.

(F—8%)

Miller RR, Eisenbrandt DL, Gushow TS, Weiss SK. (1985): Diethylene glycol monomethyl ether 13-
week vapor inhalation toxicity study in rats. Fundam Appl Toxicol. 5: 1174-1179.
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4) S UFENMAREGEIREMZEN (RIVM: Rijksinstituut voor Volksgezondheid en Milieu)

Z > h® 90 H MW AR ABR)> 5 NOAEL 1% 189 mg/m® LA L (1,060 mg/m® % BREEIRIL T
HIE L7 5 1,060 mg/m®X 6 h/24 h X5 d/7 d = 189 mg/m®) T 0 | R~ U —(RH & FL
KA TOWEREHR 2 BT D & RRKFTFRIRE MPCaw) HHEHT2ERIIRVEBZ LN
7o,

RIVM (2008): Environmental risk limits for 2-(2-methoxyethoxy)ethanol (DEGME).

(F—H8%)
Miller RR, Eisenbrandt DL, Gushow TS, Weiss SK. (1985): Diethylene glycol monomethyl ether 13-
week vapor inhalation toxicity study in rats. Fundam Appl Toxicol. 5: 1174-1179.

5) KERZERET (USEPA) (Superfund)®EFffi (Provisional Peer-Reviewed Toxicity Values:
PPRTV)
Z v MZ 13 HMRA S TR | b 22, EITHRE SN TE 5T, LOAEL DRtk
X722, Ty PRV 1R ARG ISV T, 22720 OERE (200,000 mg/m?®) T
WENRNEOWE LD DD, EEIZHE SN RENEE TE TV Wy, - T, RfC 2
RETERNE LTS,

US EPA (2015): Provisional Peer-Reviewed Toxicity Values for Diethylene Glycol Monomethyl Ether
(CASRN 111-77-3).

(F—HE)
L

6) TNt
FREHMES DO U A 7 FHIMEORE EILFME L TV WS B FEROM AT £ L b 0

E LT, TRROX I ImENH T,

O EC (2000): IUCLID dataset. 2—(2—methoxyethoxy)ethanol. Year 2000 CD-ROM edition.

O Environment Canada Health Canada (2009): Screening assessment for the challenge Ethanol, 2-
(2-methoxyethoxy)-.

O US EPA (2006): Reassessment of 3 Tolerance Exemptions for Ethylene Glycol, Diethylene
Glycol, and the Combination of Diethylene Glycol Monomethyl Ether, Diethylene Glycol
Monoethyl Ether, and Diethylene Glycol Monobutyl Ether.

O NICAS. Ethanol, 2-(2-methoxyethoxy)-: Human health tier Il assessment. (4—A k7 U 7)

O Ontario Ministry of the Environment (2012): ONTARIO’ S AMBIENT AIR QUALITY
CRITERIA.

3. SIFLYFYa—)E/ IFILI—FI (DGEE) (CAS 111-90-0)

ST, SRR O —fkEitt, AL RN, BT EEEICET2MANE LN TE
Do FERFEICEEIEIRV Y, AN 2 RITE B D 7 SRR i o
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MG, ERAMEOFELZ W53~ e shTnD

1) FAYERRBETOENESIEHE

7 v MZ 28 HFEWANRE L7 B ClE, iR EREO 197 ppm fﬁdﬁlﬁ%ﬁ% =Y (Wl
DD, FHWEBETH-T=Z L) DH, NOAEL % 197ppm (1,103.2mg/m?) & L., BREHIHM (G
HIH) OMiELRE 6. BERRILOMIELRE A 5.6, Fi7E 2.5, fEAEZE 10, mf‘zh“‘f 2 DR
245 & DFE 1,680 THRL 72 0.7 mgm® (= 0.66 mg/m?) % RW I, NOEAL 7>5 LOAEL #H%(Z
THHIZ3 TREREZ 2mgm’ 2 RWITIZHRE,

Ji5& O Hardy etal (1997) Tl&, 2H%2 (systemic effects) ® NOAEL % 1,100 mg/m’, E5X
TE O FERFFLN 72 B FE I 2 7R 97184 (signs indicative of mild nonspecific irritation of the upper
respiratory tract) @ NOAEL % 90mg/m®* & L Ck v | [FEOMEEZERAT 5 &, fEEHEiEd -
EELUVMEIZ 2 D,

Umweltbundesamtes (2013): Richtwerte fiir Glykolether und Glykolester in der Innenraumluft.
Bundesgesundheitsbl — Gesundheitsforsch — Gesundheitsschutz. 56: 286-320.

(F—H#%R)
Hardy CJ, Coombs DW, Lewis DJ, Klimisch HJ. (1997): Twenty-eight-day repeated-dose inhalation
exposure of rats to diethylene glycol monoethyl ether. Fundam Appl Toxicol. 38: 143-147.

2) FMYHEIRES (DFG) OREKXKIFHEE (MAK)
Z v M2 28 HEWL ABRTR U7-3RABR Cld, 270 mg/m® BE (PIRERGERE) CWEIAZE ORI %
FHIE LI LB, NOAEL % 90 mg/m® & L., 50 mg/m® O MAK fE23 5% E S 7=,

DFG (2014): The MAK Collection for Occupational Health and Safety. MAK Value Documentation for
Diethylene glycol monoethyl ether.

(F—H%E)

BG Chemie (Berufsgenossenschaft der chemischen Industrie) (1993) Diethylene glycol monoethyl
ether 28-day inhalation toxicity study in rats. HRC (Huntingdon Research Centre Ltd.), BGH
33/920364 (BG Nr. 61), BG Chemie, Heidelberg, unpublished report.

Hardy CJ, Coombs DW, Lewis DJ, Klimisch HJ. (1997): Twenty-eight-day repeated-dose inhalation
exposure of rats to diethylene glycol monoethyl ether. Fundam Appl Toxicol. 38: 143-147.

3) KEREHRET (USEPA) DEFEfMi (Provisional Peer-Reviewed Toxicity Values: PPRTV)

Z v M 28 HFW AR S 7-3 R Tld, LOAEL 270 mg/m® TH->7-Z £ 225, BMCLjo
30 mg/m’ ZHH U CHliRER ICHE (X6/24X5/7) LT 54 mgm® & L, dosimetry & 5§ L
THH L7 BMCLionec 2 1.0 mg/m® & L, UF 300 TB& L 7= 0.003 mg/m® % RfC (2% E,

UF : A7 10X fli7E 3X 7 — % Rg 10XBMCLiofEH 1

US EPA (2009): Provisional Peer-Reviewed Toxicity Values for Diethylene Glycol Monoethyl Ether
(DGEE) (CASRN 111-90-0).

(F—H8#%)
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Hardy CJ, Coombs DW, Lewis DJ, Klimisch HJ. (1997): Twenty-eight-day repeated-dose inhalation
exposure of rats to diethylene glycol monoethyl ether. Fundam Appl Toxicol. 38: 143-147.

4) ERMIEZEMET (European Chemical Agency: ECHA) D&EFYME T —FN—X

—IRERE AR L LI AREHEIZLL T omE by,
(1) 4ty g

7w MZ 28 HREW AT SE 73BTl RmRERE 1,060 mg/m® T 2T 0o 2
&b, NOAEC % 1,100 mg/m® & L, thf/hﬁﬁ(MD%ﬁoU PERRFEAN T 6 X {#
K7 5) TERL7Z 37mg/m® 28, 70k, YikikbhiX 6 FEfilH ., 5 H/AEDIREE CTH 523, H#
TR (AT IE L TUu 7y,
Q)mPT R

Z v BT 28 HFWARRE S 72 BTl 270 mg/m® FEORET » b CTRERAUE ~ O RIESE
WEFLDT-Z &5 NOAEC % 90 mg/m® & L fE{A7E 5 ThRL 72 18 mg/m® 5% & L T\ 5%,
EHEIREE A~ O IEIL L T2y,

ECHA O ERMET —5# ~—2Z (201942 A 7 HER)
(https://www.echa.europa.eu/web/guest/registration-dossier/-/registered-dossier/15867/7/1)

(F—Hiz0)
RS TS, Hardy 5(1997) & b b,

5) £t
fREHMESED U 2 7 FHIE OFREILFEM L TR WS BFEHOHMREZIY £ L0760

ELT, TRROEIBMENDH T,

O EC (2000): IUCLID dataset. 1-Methoxypropanol-2ol. Year 2000 CD-ROM edition.

O OECD (2005): SIDS Initial Assessment Report. Diethylene Glycol Ethers.

O US EPA (2006): Reassessment of 3 Tolerance Exemptions for Ethylene Glycol, Diethylene
Glycol, and the Combination of Diethylene Glycol Monomethyl Ether, Diethylene Glycol
Monoethyl Ether, and Diethylene Glycol Monobutyl Ether.

O Environment and Climate Change Canada Health Canada (2018): Screening Assessment
Ethylene Glycol Ethers Group.

O Ontario Ministry of the Environment (2012): Ontario’ s ambient air quality criteria.

O EU (2013): European Collaborative Action on Urban Air, Indoor Environment and Human
Exposure Reports. Report No. 29. Harmonisation Framework for Health Based Evaluation of
Indoor Emissions for Construction Products in the European Union Using EU-LCI Concept.

O Health Council of the Netherlands (2003): Diethyleneglycol (mono)alkylethers. Evaluation of
the effects on reproduction, recommendation for classification.

4. FnELYT)a—NVE/ AFIVI—TILTFET—F (PGMEA) (CAS 108-65-
6)

SMEENE. KEBREO R, B AR, B EEEICETIMANE LN TE
0. REBAECET 2 RILR WA, Eis - EEME im\&%z%hﬂ\é (SIDS) .,
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EU (3 2006 FAME D U 2 7 5HliEZAERR L T 525, Part 1 -Environment TH V| b
MEFEDEIL (tobe added later) & FLE SN72721F TEMTH D, & MEEORK KT 7 MR
(L2008 £RIC 7 TV RIT Lo TR SN TV DN, REICRI 7 FOEETH-T2, 22d, K
WE OFEMEERIZIZ LD OO, JIKSRIZ L > THESHT Propylene Glycol Monomethyl
Ether & FERRICRE S D Z LD, ARIWE & Propylene Glycol Monomethyl Ether D45 1
IZIXE Y7235 3720y & LT Propylene Glycol Monomethyl Ether D %1 7% 2 L TV 5 03, B
BN TOMAKD I LV AECTEHFRROZELEZEZ OND Z L0 b R EORY fnic
ODWTITEENME L EZ b,

1) BRES (EU) OBRBRFZRFAE

~ U AT 28 (6 REfE/ A, 5 A/AE) WARREE L7253k TlE. 300 ppm (1,650 mg/m?) LA
FORETHR B ORI ((BAEZLE - ToR ERROZENME) BALTZ &b, LOAEL %
300ppm (1,650 mg/m®) & L, NOAEL TH 72l il hDOTF —F THRWN D &b SRR
&5 & LT, 8K TWA & LT 50 ppm (275 mg/m®) ENIS Siiz,

BYEDREIT, BTN TIKSME L TRAE LZFRIC L 2 AENEZ 5 TW5, 15
5D STEL IZHW T, HlZ AT 2 REO Y — 27 ZHI[RT 572, 100 ppm (550 mg/m?)
Eantz [EER R HEREITRR],

EC (1995): Recommendation of the Scientific Committee on Occupational Exposure Limits for 1-
Methoxypropyl-2-acetate.

(F—H#%R)
Miller RR, Hermann EA, Young JT, Calhoun LL, Kastl PE. (1984): Propylene glycol monomethyl ether
acetate (PGMEA) metabolism, disposition, and short-term vapor inhalation toxicity studies. Toxicol
Appl Pharmacol. 75: 521-530.

2) FAYHERES (DFG) ORXFGEE (MAK)
AEOEFEEBERIZIBONTEY D TALEH TH D 1-A FFv2-TaR ) —L (7
oLy ) a—E ) AFNLT—TI) OT—ZHLEOTHRMTRETHLZ D,
ER72 MAK fEEE LT 50 mL/m® (ppm) MFXE b, BAEMREHTFIROFLHE T L,

DFG (1990): The MAK Collection for Occupational Health and Safety. MAK Value Documentation for
1- Methoxypropyl-2-acetate.

(F—W%E)
BHEC S AU TUN R0,

3) FRMES (EU) OYRVEHEE (FZ57 k)
HEEZEEL-EHEOELHIIUTOEY,
() 24EM

Propylene Glycol Monomethyl Ether D & ~AR T 7 ¢ 7B G| AR R Ol 2 = >
RARA > M2 NOAEL % 750 ppm (4,116 mg/m®) & L. 24 & BRFEILE )5 MOS % & ., MOS
LT DT A A L MEEIT 10 (AEE)

(R R VERME)
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Propylene Glycol Monomethyl Ether D & R AR T 7 ¢ 7 HERN L, [E~ORIEMEEZ = R
RA » MZ NOAEL % 100 ppm (549 mg/m’) & L. ZTH EMEFERIREEND MOS 2 H H, MOS &
T 57 A A MEEIE 3 (K2,

Q) RIEBZESHE (25FE

Propylene Glycol Monomethyl Ether & 7 » MZ 2 4Ef] (6 RFfil/H. 5 B/HE) WA L 7o
BRfE 2B 1,000 ppm BED ITIE CLABEMEE O BIMA I S 7= 2 & 725, NOAEL % 300 ppm
(1,620 mg/m*) & L, #RZIETE & OFAFHN S B E LT, FERkE 20 m¥/day, K5 60kg, flinbH
DU 100% 7> 5% DL L 7= 96 mg/kg/day (1,620%x20/60%6/24x5/7=96.4) & MEFEIRIE (365
TER L7 HYY) 225 MOS #H H, MOS & i3 27 72 A v MEEI 25 (fEfEZE 2.5,
7 10),

Q) RERZESFH (BAEE)

~ 7 A 2 (6 REfE/H . 5 HAE) W ANREE L 723 CTIEX. 300 ppm (1,620 mg/m®) DLk
DOFETHR ERZ ORI (BAEELE LS TR EROZENE) A b7z Z & 526, LOAEL % 300
ppm (1,620 mg/m®) & L, ZH LERFERE NS MOS ZH H, MOS L+ 257 A 22 ME
Bux 75 (E{E7 2.5, 7= 10, LOAEL-NOAEL3, 20X 4 7 1, T — X X—Z2D(gEME
DS
(4) EFEHM

Propylene Glycol Monomethyl Ether 7 v MIW A (6 Iffil/H ., AT S HAE, KR~WE
HM 7 BAR) PR L7- HAGERBRTIXL 3,000 ppm BEO(F CIRIKE, AGFEROK TR EnL
B2, 1,000 ppm B TILBEFE AR AT~ DB 120y 5 72 Z & 35 NOAEL % 1,000 ppm
(5,400 mg/m*) & L., fEOHLE L7z 321 mg/kg/day (5,400x20/60x6/24x5/7=321.4) L MRFEHEHE

(365 TERL7- B ) 75 MOS 25, MOS L lH#d 57 A 2 v MREIE 25 (fEfR:
2.5, fE7E10)

EU (2008): European Union Risk Assessment Report. 1-Methoxypropan-2-ol acetate. Final human
health risk assessment. Draft.

(F—H%E)
() Ats

Stewart RD, Baretta ED, Dodd HC, Torkelson TR. (1970): Experimental human exposure to vapor of
propylene glycol monomethyl ether. Experimental human exposure. Arch Environ Health. 20: 218-
223. (Propylene Glycol Monomethyl Ether ™ %1 7, % i f])

2) REBESTE (2588

Spencer PJ, Crissman JW, Stott WT, Corley RA, Cieszlak FS, Schumann AM, Hardisty JF. (2002):
Propylene glycol monomethyl ether (PGME): inhalation toxicity and carcinogenicity in Fischer 344
rats and B6C3F1 mice. Toxicol Pathol. 30: 570-579.  (Propylene Glycol Monomethyl Ether ™ %I
Rz fiEm)

Q) REREZESE BREE)

Miller RR, Hermann EA, Young JT, Calhoun LL, Kastl PE. (1984): Propylene glycol monomethyl ether
acetate (PGMEA) metabolism, disposition, and short-term vapor inhalation toxicity studies. Toxicol
Appl Pharmacol. 75: 521-530.

(4) £hEstt

Carney EW, Crissman JW, Liberacki AB, Clements CM, Breslin WJ. (1999): Assessment of adult and

neonatal reproductive parameters in Sprague-Dawley rats exposed to propylene glycol monomethyl
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ether vapors for two generations. Toxicol Sci. 50: 249-258.  (Propylene Glycol Monomethyl Ether
DG, 2 A )

4) ERMIEZEMET (European Chemical Agency: ECHA) D&EFYME T —FN—X
— BRI A xS & LT HEHEIXLL T o v,
) &5FE
SCOEL ™ 8 ] TWA 275 mg/m® % & &2, @HF OE S FB/H. 5 BAE) o
FoufgiE (24 FEF/A, 7 HAR) ICHE L, @Kz 2 TR L7Z 33 mg/m® & 3% E,
(2) B2
BE B LR CEARE SN TV D,

ECHA DBEMET — & ~—A (2019 42 A 7 AH#ER)
(https://www.echa.europa.eu/web/guest/registration-dossier/-/registered-dossier/14773/7/1)

(F—Ht3%)
Miller RR, Hermann EA, Young JT, Calhoun LL, Kastl PE. (1984): Propylene glycol monomethyl ether
acetate (PGMEA) metabolism, disposition, and short-term vapor inhalation toxicity studies. Toxicol
Appl Pharmacol. 75: 521-530.

5) £t
fREHEHED U 2 7 FHIE DR EIZFEM L TWRWA, AEROMALZIY £LDbD L

LT, Tk X e#ENH o7,

O OECD (2001): SIDS Initial Assessment Report. 1-Methoxy-2-propanol acetate.

O OECD (2003): SIDS Initial Assessment Report. Propylene Glycol Ethers.

O EC (2000): IUCLID dataset. 1-Methoxypropanol-2ol. Year 2000 CD-ROM edition.

O Ontario Ministry of the Environment (2012): Ontario’ s ambient air quality criteria.

O EU (2013): European Collaborative Action on Urban Air, Indoor Environment and Human
Exposure Reports. Report No. 29. Harmonisation Framework for Health Based Evaluation of
Indoor Emissions for Construction Products in the European Union Using EU-LCI Concept.

O AGOF (2013): AGOF Guidance Values for Volatile Organic Compounds in Indoor Air.

5. 3-XA FXI3-AF)ILTAR/—)L (MMB) (CAS 56539-66-3)

ArEENE, RAEER O —FENE, AT AENE, BEFEEEICET AN S LN TE
D, BRAMECET 2MRITELN TV, UL, —MEEMER OV A O #IX
RBHENTEY., T4970 O TIER, EUECHA O CEH Sz — LR b FEABDO H D
TEHEBERIIRHTH -2,

1) Bt E T (European Chemical Agency: ECHA) D&EHFEYE T —2A—X
—ERE A G L LICfREHMEIZLL T oY,
(1) 25E&
001 Key Experimental result (Unnamed, 2017) CiX, HRED SD 7 > b (FF 10 8) 2 HW\ -
90 H o mil#e 1 # 535k (OECD Guideline 408 (Repeated Dose 90-Day Oral Toxicity in
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Rodents))IZ#\W\N T, I K MR AE L~ DFE8EE (U L/ ERE OB, I PERE DR AR
MERE DWW, 7o b EUVRBOER, Zva—x B ) v ARED EH) 2= KR
A~ MZ NOAEL 250 mg/kg/day 235 HCTHE Y . THEBRA#RE LT 219 mg/m® (= 250/4 X
70,20: {KE 70kg, P 20 m¥/day, allometric scaling factor4) & L. 7 & A& X MM&EH 50

(MBI 2 XA 2.5 X E{AZ 10) THR L7z 4.4 mg/m’ Z5%E, 4 7 allometric scaling
factor L GRS AL TV R WY, RO IRE OFE R HEH Sz,

7 v MW 4 B O AREEFEER (Unnamed ,1976) H i &4 TH Y, LOAEL & L
T 100 ppm (530 mg/m?) (AST &4, mﬂ)&“@f@ﬁ&@*ﬁﬁ%;@@ﬁéﬁﬂ) BELITWD2Y, R
BRI 2SN 2 &, RRR O A ERERIC LRI OWMARBRORE R EFHEYU L TWD
EMD . 4 TR OW N FEERORE FIT M5 fi.“@n-ltﬁﬁ WZERH STy,

(2) B # 2

FLE e Lo

ECHA OBIE T — 2 ~—2A (2019 4E 2 A 7 AfifEd)
(https://www.echa.europa.eu/web/guest/registration-dossier/-/registered-dossier/10042/7/1)

(F—H3)
Reach [Registration dossier] @ Toxicological Information |ZFC#E = 4172 Repeated dosestoxicity:
inhalation ® 001 Key Experimental result (7 > MZ 90 H [F5&RH#E 05 L7z EERFER) <
(T 2. HBLOFEE 22y, ARFEHHRERIT 2017 FowE (EBRBIFIL 2016 455 A 31
H~F9 A 15 H) &7e->TkH ., 2004 I HARS #1172 SIDS OWMEFITITRLY T 515
DFLHELDN TR,

2) it

FEEHMES D Y 2 7 FHMIE OB EIZEM L TO 20, AEROMRBEZIRY L0700 L
LT, TROLI BEMENRH T,

O EC (2000): ITUCLID dataset. 1-Methoxypropanol-2ol. Year 2000 CD-ROM edition.

6. TFILRVUE> (CAS 100-41-4)

SrEENE, REMEE O ENE, AT AR, BETEENE, BRAMEICET 5 7%
HADELNTEY , %< OB CEREMN RN K ST\

E RO TR BV TRE SN F AR P OEMERE I 5 U 2 7 FED
B A% 11RT, ENSOFIEBICE W TRE SNz F LR B o ORPERRTE 264
5V A7 HMIMEOE A K 2 1T T, RO TEMIMIIE, F—MFEOEFEEHRZ R LI,
RLHIRMICH T A=V DAL LT,

F—FEICDONTHD & 18D U X 7 FHfE Tld Gagnaire 5(2007)0 7 > b 13 #F K
NIEFE OFERAE R, NTP(1999) @7 » b « =7 R 2 4FMW ARRER OFEERME RN Z A S
TkV., §iE I rE, B8 CIEEE MEZ > b)) OO MR Enxzy RiRA v

MIBEH STV, 2D U X7 FHlE TIiX, Cappaert ©(2000)D 5 H % AR#E O R
FERDZ A STV,
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K2 —2 AEMEFHER (2rERER)

TFNAREB ZFD1

XEES 01 02 03 04 05 06 07 08

AL SR US EPA Superfund VCCEP BYZHN=TIN |

WHO Air(Global) IPCS EHC 186 US EPA(IRIS) . o ATSDR ) 7 %4 2 I EPA

(PPRTR) (BEFu 7 I L) BRBELRE/T (CalEPA)
SEAT4E 2000 1996 1991 2009 2007 2010 2000 2015
X —H5e EHC 186 % H#t NTP (1992) Andrew 5(1981) | Gagnaire 5(2007) | Gagnaire 5(2007) NTP (1999) NTP (1999) NTP (1999)
Hardin ©(1981) Chan 5(1998)
EULZiEE — 7 v Ty b, UYF 7 v Z v bk Z v bk Ty b, ¥URA 7y h, FTUR
W R IR DL - 13 JH[H] 7 v b AR 1~19 13 1 [H] 13 38 ] 104 J ] 103 JA 104 3 K]
(6 RefEl/H X5 A/ H (6 R¢fEl/H X6 A/ (6 KFf#/H X6 H/ (6 Kff#/H X5 A/ (6 KfEl/H X5 B/ (6 FEfEl/B X5 H/
) AR IR 1~24 i) ) b)) i) b))
H
6~7 [ X7 H/E

Ty REA R i 2 B D BN . B AR HEERFIE (2T W7 > NOBE | 7w b BEME K| Ty NORYE

BEgsErt (=
%%

A5t + AH G 0D RO EHAL D DI EAAL D EiR: )| [F:n il
Hm B) ) ~ U A TEEETE
B, HFRRR OO 281 -
5
N(L)OAEL NOEL 2,150 mg/m? NOEL 500 ppm NOAEL 100 ppm LOAEL 200 ppm — LOAEL 75 ppm NOAEL 75 ppm NOAEL 75 ppm
(2,150 mg/m?) (434 mg/m?) (868 mg/m>)
X A R A IE - - = NARA R3S | R - AR - RIS 75X 6/24 X 5/7 =13.3975 X 6/24 X 5/7 = 13.39
EFIED T I ELP DT, RE 13 ppm 13 ppm
L7220 PBPK &7 /L ZAfi il | PBPK E7 /L Zffi ]
dosimetry fffi 1IE — — 1 1 1 1
POD 2,150 mg/m’ 2,150 mg/m’ 434 mg/m? 868 mg/m3 RPN Efir & LEDo1os |LOAELnEc 17.45 ppm| 13 ppm 13.4 ppm
272.8 mg-hr/L
N HES A, 100 100 (UFa: 10, UFn: | 300 (UFa: 3, UFu: | 100 ((UFa: 3, UFu: | 100 (UFa: 3, UFnu: | 300 (UFa: 3. UFu: |30 (UFa: 3. UFu: 10)|30 (UFa: 3. UFnu: 10)
5. UFs:2) 10, UFps: 10) 10, UHcr: 3. UFbs: 10, UFs: 3) 10, UFL: 10)
9]
U 2 7 EEAIE 22 mg/m? 22 mg/m? 1 mg/m? 9 mg/m? 0.3 ppm 0.06 ppm 0.4 ppm (2 mg/m?) 0.45 ppm (1.9
(2,150/100 =21.5) (2,150/100 = 21.5) (434/300 = 1.446) (868/100 = 8.68) (17.45/300 = 0.058) (13/30=0.43) mg/m?)

(13/30 =0.43 )

fii =

HEE D RIC fE

LEDo10s % UF 100
TRrRL7=f2lcE B
@ PBPK &7 /LT
LT RFCHMH
LCWAA, FEHM
EeNIR

0.45 ppm % 0.3 {5
L 723 Effect
Screening Level &
LTRELTHD
B, E=FV T
T — X OFHIIX
0.45 ppm % i,
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UFa: f875, UFn: fE{AZ, UFs: 8PERFEAM IE, UFL: LOAEL—NOAEL, UFpp: 7 —# X—AARE, UFsp: WO EIEE, UFc: it Eomese MM, UF: fE
R (B AME)

NTP 1992. Toxicity studies of ethylbenzene in F344/N rats and B6C3F1 mice (inhalation studies). National Toxicology Program (NIH Publication No. 92-3129). TOX010.

Andrew, F.D., R.L. Buschbom, W.C. Cannon, R.A. Miller, L.F. Montgomery, D.W. Phelps, et al. 1981. Teratologic assessment of ethylbenzene and 2- ethoxyethanol. Battelle Pacific
Northwest Laboratory, Richland, WA. PB 83-208074., 108. Unpublished.

Hardin, B.D., G.P. Bond, M.R. Sikov, F.D. Andrew, R.P. Beliles and R.W. Niemeier. 1981. Testing of selected workplace chemicals for teratogenic potential. Scand. J. Work Environ.
Health. 7(suppl 4): 66-75.

Gagnaire, F., C. Langlais, S. Grossmann et al. 2007. Ototoxicity in rats exposed to ethylbenzene and to two technical xylene vapours for 13 weeks. Arch. Toxicol. 81(2):127-143.
Chan PC, Haseman JK, Mahleri J, Aranyi C. 1998. Tumor induction in F344/N rats and B6C3F1 mice following inhalation exposure to ethylbenzene. Toxicol. Lett. 99(1):23-32.

LEE S

01 WHO (2000) Guidelines for Air quality. World Health Organization, Geneva.

02 International Programme on Chemical Safety (1996) Environmental Health Criteria: Ethylbenzene, No.186, World Health Organization, Geneva.

03 USEPA (1991) Integrated Risk Information System (IRIS), Chemical Assessment Summary, Ethylbenzene. U.S. Environmental Protection Agency, Washington, DC.

04 USEPA (2009) Provisional Peer-Reviewed Toxicity Values for Ethylbenzene (CASRN 100-41-4). PA/690/R-09/023F, U.S. Environmental Protection Agency, Washington,
DC.

05 USEPA (2007) VOLUNTARY CHILDREN’S CHEMICAL EVALUATION PROGRAM (VCCEP), TIER 1 PILOT SUBMISSION FOR ETHYLBENZENE. U.S.
Environmental Protection Agency, Washington, DC.

06 ATSDR (2010) TOXICOLOGICAL PROFILE FOR ETHYLBENZENE. Agency for Toxic Substances and Disease Registry, Atlanta.

07 California Office of Environmental Health Hazard Assessment (2000) Air toxics hot spots risk assessment guidelines technical support document for the derivation of
noncancer reference exposure levels , TSD for noncancer RELs - Appendix D.3, Chronic RELs and toxicity summaries using the previous version of the Hot Spots Risk
Assessment guidelines (OEHHA 1999). California Environmental Protection Agency, Oakland, CA.

08 TCEQ (2015) Development Support Document, Ethylbenzene, Texas Commission on Environmental Quality, Austin.
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K2 —2 AEMEFHIEER (RIERE)

TFNRB ED2

XEES 09 10 11 12 13 14 15 16
A B I v H v EPA EU Urban Air, Indoor _ .
ACGIH EU ECHA(DNEL) EU SCOEL M- ENER DFG *FZ7H
ENZER Environment
SEA AR 2017 1965 2013 — 1995 2012 2011 2001
X —AfFJE NTP (1999) FEBS O A, | Gagnaire 5(2007) | Gagnaire ©(2007) Ruth (1986) Gagnaire ©(2007) | Mellert &(2007) NTP (1992)
)R 7w b = Z v b Z v b = Z v b Z v bk Ty h, wUR
PR ERIR L 104 3E ] — 13 JE R 13 R — 13 JE 13 JE RS O 3 13 JE
(6 Bsfil/A X5 A/ (6 HfEl/B X6 A/ | (6 HEfH/B X6 A/ (6 HEfE/B X6 B/ 5 (6 W§fEl/B x5 A/
i) b)) i) ) (7 B/A#) )
T RRA b M= > b OBIE I AR HEREME (=1 RN (=21 H EEREE (=1 JH g B o B iR Ny 1
FER DI EA FER DI A FER DI EA &R AR R g el
el D) e D) el D)
N(L)OAEL LOAEL 75 ppm (NOAEL 100 ppm) | LOAEL 200 ppm |NOAEC 114 ppm * | (LOAEL 200 ppm) | LOAEC 870 mg/m®> [NOAEL 75 mg/kg/day] NOEL 100 ppm
(430 mg/m®)
ELIGEIR TR AT IE — UF47 L LTEE | 114X6/24X6/7 — UF4.67 & LTEJE — 430X 6/24 X5/7 =
(24/6 X 7/6 = 4.666) =244 ppm (24/6 X 7/6 = 4.666) 76.8
PBPK 7 /L % ff fi 77 mg/m?
dosimetry A 1E — — WL R D B CHHIE - - - -
(7 v ME R
=0.45/0.65)
POD LOAEL#Ec 17.45 ppm| (NOAEL 100 ppm) | LOAEL 200 ppm 17 ppm (LOAEL 200 ppm) | LOAEC 870 mg/m® |} A% 205 mg/m3 77 mg/m?
e AR 300 (UFa: 3. UFu: — 1,015 (UF 4.7, UFq: 5 (UFa: 5) — 4,670 (UF 4.67, UFu: B 100 (UFa: 10, UFu:
10, UFw: 10) 10, UF.:3. UFs: 10, UFL: 10, UFs: 10)
2, 2,
UFa: 1.44X2.5) UFa: 1X2.5, UFc: 2)
U 27 Al B 0.06 ppm TLV-TWA 100 ppm 0.197 ppm 3.4 ppm 8 B TWA 100 ppm| RW10.2 mg/m? 20 mL/m? 0.77 mg/m?3
(0.26 mg/m?) (434 mg/m>) 0.85 mg/m? (15 mg/m®) (442 mg/m?) (870/4,670 = 0.186) (88 mg/m?) (77/100 = 0.77)
i ATSDR % IRIS UFa: Kinetic+ TR S ANt R RW Il fEi%, UFL | K8 70 kg, "% | NTP (1999)7 2 4
L0 bt DR dynamic TOHNEEANE 10 2k U7z 2 & 10 m¥/day, M ORBR T
i CTH D=0, D O Sl D mg/m? % 3% € tokixicokinetic NOAEL 250 ppm
ATSDR Ol 95%fEHEFR A | 14, WL 64% | Tho7zZ L
BHLTWS, PR % 114 ppm & & LT AR 5. B
BHLTWEZ 1E UFs 3R &
Ern, Thvgr L7,
NOAEC & LT\
2o
CHIBrAR L XA H)
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UFa: fli7E, UFg: fH{RZ5, UFs: 18PERREEHIIE, UFL: LOAEL—NOAEL, UFpp: 7 —# N—ARE, UFse: RO EIEL, UFe: 17 & Om&sztiEM, UFt &
Bt GENAME)
Ruth, J.H. (1986). Odour thresholds and irritation levels of several chemical substances: A review. Am. Ind. Hyg. Assoc. J. 47 A142-A151.

Mellert W, Deckardt K, Kaufmann W, van Ravenzwaay B. (2007): Ethylbenzene: 4- and 13-week rat oral toxicity. Arch Toxicol. 81: 361-
370.

LEES

09 Michigan Department of Environmental Quality (2017) Volatilization to Indoor Air, Recommendations for Interim Action Screening Levels and Time-Sensitive Interim
Action Screening Levels. Michigan Department of Environmental Quality.

10 ACGIH (2002) Guide to Occupational Exposure Values, Ethylbenzene. American Conference of Governmental Industrial Hygienists, Cincinnati.

11 European Collaborative Action (2013) Harmonisation framework for health based evaluation of indoor emissions from construction products in the European Union
using the EU-LCI concept. Report No. 29, EUR 26168 EN, Joint Research Centre, European Comission.

12 ECHA DX§W)'E 7 — 4 ~X— A: Ethylbenzene. http://echa.europa.eu/information-on-chemicals/registered-substances

13 European Commission (1995) Recommendation from the Scientific Committee on Occupational Exposure Limits for Ethylbenzene. SEG/SUM/28.

14 Umweltbundesamtes (2012) Richtwerte fiir Ethylbenzol in der Innenraumluft. Bundesgesundheitsbl 55: 1192—-1200.

15 DFG (2011) Ethylbenzene. MAK Value Documentation. Lieferung.

16 RIVM (2001) Re-evaluation of human-toxicological maximum permissible risk levels. RIVM report 711701 025, Bilthoven, Netherlands.

17 ANSES (2016) Proposition de valeurs guides de qualité d’air intérieur, L’éthylbenzene, Avis de 1’ Anses, Rapport d’expertise collective.

18 Danish Ministry of the Environment (2013) Evaluation of health hazards by exposure to Ethylbenzene and proposal of a health-based quality criterion for ambient air.
Environmental Project No. 1494,

19 Health Canada (2017) SUMMARY DOCUMENT Indoor air reference levels for chronic exposure to volatile organic compounds. Minister of Health Canada, Ottawa.

20 HAPEREMAETFRFFRRESRZAESR (2001) FFAREOEEM (2001) ORREHH: —F /NP 43:120-122.

21 BREEE (2014) {LFEME OBREE Y A 7 3Hli: =F L_oEB . 5§13 4.

22 B Rl A AR AR (2007) AL EE O Y 2 7 FHEE ver. 1.0, No. 72, =F /b_B .

23 USEPA (2009) Acute Exposure Guideline Levels (AEGLs) for Ethylbenzene, interim. U.S. Environmental Protection Agency, Washington, DC.
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#2—2 AEMHOER (IBHEE —Frr8r 203
XEEZS 17 18 19 20 21 22
Rl % B <5 INNE- T 32| Frw—y T HENZER A PEf 42 BRBEE - OV NITE - #3134
SEAMAE 2016 2013 2017 2001 2014 2007
*—htgt Gagnaire ©(2007) NTP (1999) NTP (1999) — NTP (1999) NTP (1999)
Chan 5 (1998)
B fd Z v b Z v b Ty b, ¥UR 7w bk, Bb ~ A 7 v b
W FRIR I 13 JE R 104 ¥ R4 103 — 104 #H [ 104 ¥
(6 W5l H X6 H/AR) | (6 F§[#l/H X5 H/AA) (6 IRefE]/H X5 A/HH) (6 IKf#]/H X5 H/HH) (6 f[#/H X5 H/iH)
T RRA b Hﬁ””iri (2T 7 > b ORBE Ty b BEME, RE MLz b OERIME JEMAR DG RIRZENE, T VR TIRVA S/
RO MR D M D HNH TEARFTEE DAL - B EE
W) ~ A FEEIRE
i, AFHERR OO 281 -
5t
N(L)OAEL BMCLos 119.7 ppm LOAEL 75 ppm NOAEL 75 ppm — NOAEL 75 ppm LOAEL 75 ppm
(330 mg/m?) (330 mg/m®)
ELAEIR R A I 119.7x6/24x6/7 =25.65| 330X 6/24X5/7=589 | 75X6/24%X5/7=13.39 — 5X6/24X5/7=13.39 X 6/24 X 5/7
= 25.6 ppm = 59 mg/m? 13 ppm 13.4 ppm
dosimetry ffi IE 1 - 1 - - Z v b O 0.26 m¥/day, {KE 0.35
kg, WRILSER 44% & L CH% O MR 2 a5
POD 25.6 ppm 59 mg/m? 13 ppm — 13.4 ppm 19 mg/kg/day
(330 X0.26 X 6/24 X 5/7X 0.44/0.35 =19.3 )
ENEZET 75 (UFa: 2.5, UFn: | 300 (UFa: 10, UFn: 30 (UFa: 3. UFm: 10) — 500 (UFa: 10, UFn: 10, UF 1,000 (UFa: 10, UFn: 10, UFy: 10)
10, UFs: 3) 10, UFL: 3) 1 5)
U A7 S E 0.3 ppm 0.2 mg/m? 0.4 ppm (2 mg/m?) 50 ppm MOE T#H MOE T
(1.5 mg/m?) (13/30 =0.43) (217 mg/m?)
e EWNZER DB CalEPA O il & £7 H] fvx o & OFERIMED 13.4 ppm (58 mg/m®) %
Krblic, — LT3, 5 100 ppm 3% E I | UF 500 TEr3 &, 0.1
RIEGRICE LT TV /225, 100 ppm T mg/m? L7285,
R 2 B H BRI OFAED 5 MES v b~ ORE O T
AL, R B3 50 ppm oW TiE, MFroLE

WZBlE FIFbhiz &
REML,

PEORYE R DYDY &
D, RHICERA LT

I/\

UFa: fi7E, UF: {475, UFs: 18

WL (D

AAE)

PEREFE A IE. UFL: LOAEL—NOAEL,

UFDBi

T—HR— ARG, UFsg: WEOEERE, UFe: T EomEeH4ERM, UFt: fE
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#F2—3 SMEREICETLIAEEE —TFaAEBY
XEEZS 23 06 08 10 13 17
A At 38 <5 US EPA (AEGLs) ATSDR 7 %4 2N EPA ACGIH EUSCOEL  |fA (S8/N/—f¥BiEs)
SEAMAE 2009 2010 2015 1976 1995 2016
X —ffse Bardodej ©(1961)| Molnér 5 (1986) Andersson ©(1981) Cappaert ©(2000) Cappaert ©(2000) | F7@BG O %R Ruth (1986) Cappaert ©(2000)
)R = 7w b Z v b Z v b Z v b [ (= 7w b
IR ERIR I 8 MRFfH] 4 FEfH 3 HRE(6 FER/H) 5 HIE(8 FEfE)/R) 5 HIA(8 FEfH)/R) — — 5 HI#(8 FEfHl/H)
T RRA b TR L B LA ST B D21k TETE B DK LU CNEN elb HEE B fE O ZE1L
SN B O )
N(L)OAEL NOAEL 100 ppm | NOAEL 1,500 ppm | NOAEL 2,000 ppm — NOAEL 300 ppm (NOAEL 100 (LOAEL 200 —
ppm) ppm)
L AENER A 1 — NOAEL 1,500 ppm | NOAEL 2,000 ppm | PBPK &7 /L CElR | 1 W] O MRS % — — PBPK 5 /L G
WX g D EARML | ISk 2 FRIRI | i Py & e AL FHE L CTHIIE MR IREE & € 7
N Z PBPK £ | WIREZ PBPK T | L, BEREBIMOZ | [(300 ppm)d X (8 ME L, BER R E
FLTHEL, & | FATHEL., t (1 AR ) Z4& h/1h)*]"? DAL (1 R
k@ PBPK &5 /L k@ PBPK E7 /L U 2 fic/ N B = 600 ppm 55) HAU B/
CIRBRFRICAS | CIRERFEIC S BMCLisp % % H 1% BMCLisp &
TOHBRBRELR | TOBBEREZE | L. shStomE BHL, shsT 5
. Ho JE &L W U B 2 B
dosimetry fffi 1IE - 1 — —
POD NOAEL 100 ppm BMCLukc 154.26 ppm 600 ppm (NOAEL 100 (LOAEL200 |BMCLukc 154.26 ppm
ppm) ppm)
R %85 3 (UFu:3) 3 (UFu:3) 3 (UFu:3) 30 (UFa: 3. UFu: 10) |30 (UFa: 3. UFu: 10) — — 30 (UFa: 3. UFa: 10)
U A7 GHIE AEGL-1: 33 ppm | AEGL-2: 580~2,900 | AEGL-3: 910~4,700 5 ppm 20 ppm TLV-TWA 125 ppm (15 43 STEL 200 ppm 5 ppm
ppm ppm (543 mg/m?) (884 mg/m®)
e 10 43, 30 47, 10 43fE: 2,900 ppm | 10 43i: 4,700 ppm 15 5o < | ATSDR OFfi%
1 HRA, 4 1 30 431E: 1,600 ppm | 30 3 E: 2,600 ppm Hlig =L T2 | 30
fil. 8 MREfAING: R 1 FEf#E: 1,100 1 B4 1,800 ppm EEZLND R
DAEIEF T, ppm 4 IFfHME: 1,000 ppm EERIE
4 IFfHIE: 660 ppm | g HEfE]{E: 910 ppm
8 HFEE: 580 ppm

UFa: fli7, UFu: fE{AZ, UFs: 128

B GEN A

Bardodéj, Z. and E. Bardodéjova. 1961. Usefulness and application of exposure tests. Cesk. Hyg. 6:537-545. (in Czech).

2B EEAH IE . UFL: LOAEL—NOAEL,

UFpp: 7 — % _X—AARJE, UFsg:

B Y8
O é;ars

DOHESERE, UFc:

Tk EDE R

MR, UFt: il

Molnar J, Paksy KA, Naray M. 1986. Changes in the rat's motor behaviour during 4-hr inhalation exposure to prenarcotic concentrations of benzene and its derivatives. Acta Physiol
Hung. 67: 349-354.
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Andersson, K., K. Fuxe, O.G. Nilsen, R. Toftgérd, P. Eneroth, and J.-A. Gustafsson. 1981. Production of discrete changes in dopamine and noradrenaline levels and turnover in
various parts of the rat brain following exposure to xylene, ortho-, meta-, and para-xylene, and ethylbenzene. Toxicol. Appl. Pharmacol. 60:535-548.
Cappaert NLM, Klis SFL, Baretta AB, et al. 2000. Ethyl benzene-induced ototoxicity in rats: A dose-dependent mid-frequency hearing loss. J Assoc Res Otolaryngol 1(4):292-299.

170



7. AF LY (CAS 100-42-5)

SMETE, SERRE O ke, B A TN, B EEN. BONAMCET S o miA
DL TEY, < OEETE m&ﬁﬁ@%Mémfwéo
IW%@?%%%’%wf&ﬁéhtx%vymﬁﬁ%@’ﬂféjxﬁﬂﬁﬁ®%g%%3
R, ERNAOFHEEBIICB W CRRE SN AT L v OBMEREICRT D U A 7 i E O
BFRAINTRT, RO TEMIMIL, SO EEFRZ R LN, BHEITRICHTL 58—

TOHE LT,

F—HFZEICDONTHD L BIED Y 2 7 FEME TiX Mutti 5 (1984) D55 {81155 Tl AR L 7=
FEEOMANE S BHAINTEY, =2 FARA > MIFHRMHER~DOFETH -T2,

Ao Y 2 7 FlE I, Stewart 5(1968)D b FAR T T ¢ T AMRTE OSSN < B

ATz,
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#*2—4 AEMFHmAER (IBMEERE) XFLr 201
XEES 01 02 03 04 05 06 07 08
A B B 55 WHO Air(Europa) | WHO Air(Global) US EPA(IRIS) ATSDR CalEPA %4 A EPA ACGIH EU INDEX Project
S A AR 2000 2000 1992 2010 2000 2008 1995 2005
*—HFge BEHEOFHBBIEOH|  WHO Air(Europa) Mutti & (1984) Benignus ©(2005) Mutti & (1984) Rabovsky ©(2001) | J5@ELE 0% 7L< Mutti & (1984)
5 Z i Mutti & (1984) R T 4 7R
DFNH,
EULZEES t b [ t b vk vk t b t b vk
MR R DL - — QISRN/H, 5 H/AR | SESRI/H, 5 H/AR | SWR/H, 5 H/AR | 8ER/H, 5 A/ — 8 HER/H ., 5 A/
T FRA R~ B MR~ | PR R~ DE R~ AR R~ DR | PR ~OE | TR A~OE | PR ~DE
> b - " " - -
Sl A A
N(L)OAEL LOAEL 107 mg/m® | LOAEL 107 mg/m’ NOAEL 25 ppm LOAEL 20 ppm LOAEL 15 ppm BMCLos 0.3 ppm  (LOAEL 50~100 ppm| LOAEL 107 mg/m?
(94 mg/m?) BMCos 1.7 ppm
L0 I 7R A 4.2 - M &% 1 H 20 20X 8/24X5/7=4.8 | FEEE% 1 A 20 M &% 1 H 20 — 42
i (24/8X77/5=4.2) m?, 8 IFE B mé, 8 KRS @y | md. 8 R @iy (24/8 X 7/5=4.2)
dosimetry fifj - - IZ1omd &L, @ — \Z10m’ & L, F"] WZ1omd &L, — —
E 7 A DGR TE I 7 A O 7 H O EGERTE T
I s HIE
(94X 10/20X5/7 = (1.7X10/20X5/7=|(0.3X10/20X5/7 =
33.6) 0.61) 0.107)
POD LOAEL 26 mg/m? — NOAEL 34 mg/m® LOAEL 4.8 ppm BMCos 0.61 ppm BMCos 0.107 ppm (LOAEL 50~100 ppm] LOAEL 25 mg/m’
RHeFARE | 100 (UFn: 10, UFv: — 30 (UFps: 3. UFu: 3. | 30 (UFL: 3. UFn: 10) 3 (UFy: 3) 1 - 100 (UFg: 10, UFc
10) UFs: 3) 10)
Uz 7 FEAH 0.26 mg/m’ 0.26 mg/m’ 1 mg/m? 0.2 ppm 0.9 mg/m’ 0.11 ppm TLV-TWA 20 ppm 0.25 mg/m’?
i (4.8/30 =0.16) (0.2 ppm) (85 mg/m®)
i HA RTAfEIE | WHO Air(Europa) | JRHPCHPIIREE D | LOAEL (X A #f# | IRIS & [ U Dy | Mutti 5(1984)0DF —
HRESEE LT | ORMEZSIAWVE | SIR@EE LT | TOMKEPLHRE | 5 NOAEL O B EfRAT LT
HE HD LT NOAEL & L X722 . BMD Rabovsky 5(2001)7
Wb EEAWCTHHMEL | #55F% % &2 BMCL
TWbHM, VA FEMLTHD
IR ©
UFa: fliZE, UFn: {872, UFs: 18PERREEAIE, UFL: LOAEL—NOAEL, UFpg: 7 — % N— AR/, UFsg: WEBOEMEE, UFe: (k72 & o msz4ER, UF: 1E
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#2—4 FAHEMEFHEAR (BHERE) XFLre 202
XEES 09 10 1 12 13 14 15 16
A At 38 <5 EU Urban Air, Indoor | EU ECHA(DNEL) M- ERNZER DFG FT R F—A U TENZE BFH B F HENLER
Env =
S A4 2013 — 1998 1987 2001 2017 1996 2017
X —ffse D T B EL D — Chia ©(1994) — Mutti 5 (1984) Mutti 5 (1984) Kishi ©(1992a,b) | Benignus 5(2005)
wms
EULZiEE = = =) v b, EREY =) =) 7w b (=)
M FER L S WF/A, 5 H/ARA — S WE/A., 5 H/AR — SEEf/A. 5 HAR | SEER/A. 5 AAA IR 7~21 A 8K/ A, 5 A/M
6 /A
Ty RAFRA v | BIETEEMNE 4 IEeR BLREE HIXAIERIEE | SREGCIRE I OB | PR~ DR | [FORE, M7 S~ DR
k XEtE, BIKT RNE 7 LI KR o PRI AL R 72
bl
N(L)OAEL LOAEC 10 ppm  |NOAEC 212.5 mg/m*| LOAEL 34 mg/m? | (LOAEL 50 mL/m’) | LOAEC 107 mg/m? LOEL 260 mg/m? LOAEL 20 ppm
(25 ppm)
BRI | UF42 & LTEE — UF5 & LCHEE LR TR LA 1 UF5 & LTEE  [260X6/24 =65 mg/m®| 20X8/24X5/7=4.8
(24/8 X7/5 =4.2) (107 X 8/24X5/7 =
25.47)
dosimetry fffi IE — — — — Ty hEeTHED 1 —
Ik 5011
m’, 12m’) & {KE
(035 kg, 27 kg)®D
THiE
65X
(0.11/0.35)/(12/27)
=45.97
POD LOAEC 10 ppm ? B LOAEL 34 mg/m3 LOAEL 26 mg/m3 BMDLos 0.3 ppm LOAEL 46 mg/m3 LOAEL 4.8 ppm
(1.3 mg/m’)
THEFARE 189 (UF 4.2, UFsg: 3 (UFu: 3) 1,000 (UF 5, UF: — 30 (UFL: 3, UFH: 10)| 30 (UF 5, UFmu: 3, | 500 (UFs: 10, UFa: |30 (UFL: 3, UFu: 10)
3, UFL: 3. UFn: 10, UFc: 2. UFv: UFc: 2) 10, UFL:5)
5) 10)
U 2 7 G 0.25 mg/m’ 10.2 mg/m’ RW 1 0.03 mg/m?3 20 mL/m? 0.9 mg/m?3 0.04 mg/m?3 0.092 mg/m?3 0.2 ppm
(10/189 = 0.0529 ppm) (34/1,000 = 0.034) (86 mg/m?) (26/30 = 0.867) (1.3/30 = 0.043) (46/50 = 0.092) (0.85 mg/m®)
ik BHWFEOFEMAS | RW KX UFL 10 ATSDR O 2 %
RHTHY, 5 %W, U7z 3mg/m? BHL TS,
@ TEU Urban Air, BRE
Indoor Env] TIiZ
No information &
INTWD
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UFa: f875, UFn: fE{AZ, UFs: 8PERFEAM IE, UFL: LOAEL—NOAEL, UFpp: 7 —# X—AARE, UFsp: WO EIEE, UFc: it Eomese MM, UF: fE
R (B AME)

Chia, S. E., Jeyaramam, J., Ong, C. N., et al.: Impairment of color vision among workers exposed to low concentrations of styrene. Am.J. Ind. Med. 26 (1994) 481-488.

Kishi, R., Katakura, Y., Ikeda, T., Chen, B.Q. and Miyake, H. 1992a. Neurochemical effects in rats following gestational exposure to styrene. Toxicol. Lett. 63: 141-146.

Kishi, R., Katakkura, Y., Okui, T., Chen, B.Q., Nasu, T., Wang, R.S., Ogawa, H., Ikeda, T. and Miyake, H. 1992b. Distribution and effects of styrene on the fetus in pregnancy. Jpn.
J. Toxicol. Environ. Health 38: P-2 [abstract].

LEE

09 European Collaborative Action (2013) Harmonisation framework for health based evaluation of indoor emissions from construction products in the European Union
using the EU-LCI concept. Report No. 29, EUR 26168 EN, Joint Research Centre, European Comission.

10 ECHA DX GRW)E 7 — & ~X— A: Styrene. http://echa.europa.eu/information-on-chemicals/registered-substances

11 Umweltbundesamtes (1998) Richtwerte fiir die Innenraumluft: Styrol. Bundesgesundheitsbl 9/98: 392-398.

12 DFG (1987) Styrene. MAK Value Documentation. Lieferung.

13 RIVM (2001) Re-evaluation of human-toxicological maximum permissible risk levels. RIVM report 711701 025, Bilthoven, Netherlands.

14 Federal Ministry of Austria, Sustainability and Tourism (2017) BEWERTUNG DER INNENRAUMLUFT, FLUCHTIGE ORGANISCHE VERBINDUNGEN - VOC,
Styrol.

15 Health Canada (1996) Canadian Environmental Protection Act, Priority Substances List, Supporting Documentation: Health-Based Tolerable Daily
Intakes/Concentrations and Tumourigenic Doses/Concentrations for Priority Substances. Minister of Health Canada, Ottawa.

16 Health Canada (2017) SUMMARY DOCUMENT Indoor air reference levels for chronic exposure to volatile organic compounds. Minister of Health Canada, Ottawa.

17 Ontario Ministry of the Environment (1998) RATIONALE FOR THE DEVELOPMENT OF ONTARIO AIR STANDARDS FOR STYRENE.
CONSULTATION DRAFT. Standards Development Branch, Ontario Ministry of the Environment.

18 HAPERMEFRFARESEZRS (1999) FFAREOEEM (1999) OREHH: 2F 1. 41:130-138.

19 BREEA (2014) {LFWEOBREE D 2 7 3li: AF L. 513 4.

20 B FHG RN SRR (2007) (L PWEOYI Y A 7 FENE ver. 1.0, No. 52, A F L.

21 USEPA (2008) Acute Exposure Guideline Levels (AEGLs) for Styrene, interim. U.S. Environmental Protection Agency, Washington, DC.

22 California Office of Environmental Health Hazard Assessment (2000) Air toxics hot spots risk assessment guidelines technical support document for the
derivation of noncancer reference exposure levels , TSD for noncancer RELs - Appendix D.2, Acute RELs and toxicity summaries using the previous
version of the Hot Spots Risk Assessment guidelines (OEHHA 1999). California Environmental Protection Agency, Oakland, CA.

175



§2_4 753:_

ERHIAR (RVEREE) A TFL v

XEES 17 18 19 20
Bl T AER A A PERTF 4 BESE - Y1 NITE - {18 A
S A4 1998 1999 2014 2007
X —Hfge Harris (1975) BEE D IS DR Kishi 5(2001) (DOhashira(1985)
(@Rosengren ©(1989)
EUEZEE t b = t b Sk
7378yl — 8 WEfI/H. 5 H/AE S IFf/H ., 5 H/H O8 #AM (4 h/d, 7d/w)
@3 » H (24 FFEE?)
Ty REA R BR FhRR i RE PR SN ORI R R~ D5
OMREF~DEE
N(L)OAEL — (LOAEL 25~50 ppm) NOAEL 4 ppm (DLOAEL 30 ppm
@NOAEL 90 ppm
B AE R i A IE - - LTI TR LA IE DB IR |2 A 1E (4/24)
(4/5=0.8) @FRE
dosimetry i 1 — — — 7 v kO 0.26 m¥/day, K 0.35kg, %
2R 100% & U CRR IR R R fald
POD — (LOAEL 25~50 ppm) 0.8 ppm D16 mg/kg/day
@290 mg/kg/day
RHEFAREL — — 50 (UFH: 10, UFt: 5) 110,000 (UFa: 10, UFu: 10, UFw: 10, UFs: 10)
@500 (UFa: 10, UFg: 10, UFs: 5)
U AT A 0.4 mg/m? 20 ppm MOE C#EAM MOE Tl
(85 mg/m?)
S WHO O H A KT A Ll 260 ug/m® % 24 0.8 ppm % UF 50 T4 & 0.016
REE I S92 & 450 pg/m? & ppm & 725
725 T 400 pg/m’ & RE1D Z Lk, 0.8/50 = 0.016 ppm
BEFTLUEMNRNE SN TND =0.068 mg/m’

UFa: fliZE, UFy: E{RZE, UFs: 12 PERREE M IE, UFL LOAEL—NOAEL,

Bt GEN A

UFpp: 7 — % _X—ARJE, UFsg: 2O ENEE, UFe: b7 o mesz ME4EM ., UFt il

Harris, A.J., 1975. Memorandum: Ambient Air Objective and Tentative Design Standard for Styrene. Ontario Ministry of the Environment, Toronto Ont.
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a urinary metabolite. Environ Res. 85: 25-30.

Ohashi Y, Nakai Y, Ikeoka H, Koshimo H, Esaki Y, Horiguchi S, Teramoto K. 1985. Electron microscopic study of the respiratory toxicity of styrene. Osaka City Med J. 31: 11-21

Rosengren LE, Haglid KG. 1989. Long term neurotoxicity of styrene. A quantitative study of glial fibrillary acidic protein (GFA) and S-100. Br J Ind Med. 46: 316-320.
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#2—5 RQMEEICEATLIAEEHI AFLy 201
XEEZS 01 02 21 04 22 06
A At 38 <5 WHO Air(Europa)| WHO Air(Global) US EPA (AEGLs) ATSDR CalEPA %4 Z EPA
S A4 2000 2000 2008 2010 2000 2013
*—htgt — — Seeber H Gamberale & (1974) BASF (1979b) Ska ©(2003) Stewart ©(1968) Stewart ©(1968)
(2002) Stewart ©(1968)
iy = = = = 7 vk = = =
IR — — pogsdih| 1 HEFE 4 HERE 6 BEf] 1 FEFHE 1 HERE
Ty RFRA v BR B TR | APRSR A~ D EN FETS HXARS R~ D | IR, ERGEORITK IR, Sl
I Ja. AR | oo, BARE (FRRRAT BN IR A G )
BR~DE | OREHEZ T 55
B TIERo T
N(L)OAEL BME 70 pg/m® | BME 70 pg/m3 | NOAEL20 | NOAEL 376 ppm BMDLos 3,400 ppm NOAEL 49 ppm NOAEL 51 ppm NOAEL 51 ppm
ppm (LCs0) (210 mg/m?®) (220 mg/m?)
LR TR A IE — — — — —
dosimetry ffi i — — — — — —
POD — — NOAEL 20 376 ppm BMDLos 3,400 ppm 49 ppm 51 ppm (210 mg/m?) 51 ppm (220 mg/m?)
ppm
THEFRE — — 1 3 (UFn:3) 10 (UFu:3, UFA: 3) 10 (UFu: 10) 10 (UFu: 10) 10 (UFx: 10)
U 2 7 FHifiE 0.07 mg/m3 0.007 mg/m*> | AEGL-1:20 | AEGL-2: 130 ppm AEGL-3: 340 ppm 5 ppm 21 mg/m? 22 mg/m?
(G0 FME) | (30 o FHIE) ppm (1 FEIAE) (4 R (1 H:R) (5.1 ppm)
= 2000 FEICH 2 | 251 WHO 104y, 30 | MLFPIBEEIT 1 MR | 8 HEREIE 4 MER A &
Mi& LTHEH | Air(Buropa)?®> | 4y, 1 Hf DIBEIZIZE A S | W UEZRRE.
ENTND SIARZEA, A | . 41 MMLRNZ &P 1 FEEIME, 30 /3l
#1987 FE0 | [, 8 EER | &, 4. 8 BRRMKE C" XT=K (n=12)
WRZSIM | BEOMIT | 1IZFR TRV, C:HRFRIRZ. T: WefH
L 723K, 7 T, 10, 30 Sy FEIfEIX DOEMERD B HEH
C®» XT=K (n=3) 0 %> fE: 1,900 ppm
CHRFERIE, T 1 FEREE: 1,100 ppm
Il ] SHEIZ DV TIE,
OB EH | BEHE1 D 0BT
0 571:230 ppm REgE#Ezo6N5
SE: 160 ppm | Z &2, 30 A&
L& 5.,
UFa: FiZ=, UFn: f8{AZ=, UFs: [2VEgEEHIE., UFL: LOAEL>NOAEL, UFpp: 7 —# X—ARME, UFsp: s BOEERE, UFe: it & o ER, Ut E

Bt GEN A
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Stewart, R.D., H.C. Dodd, E.D. Baretta, and A.W. Schaffer. 1968. Human exposure to styrene vapor. Archives of Environmental Health 16: 656-662.

BASEF. 1979b. Report on the determination of the acute inhalation toxicity LC50 of styrene as vapor following a 4-hour exposure in Sprague-Dawley rats. Unpublished study.(in
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Ska B, Vyskocil A, Tardif R, et al. 2003. Effects of peak concentrations on the neurotoxicity of styrene in volunteers. Hum Exp Toxicol 22:407-415.

#2—5 RMEEBICETLIAEENEML ATFLr FD2

XEES 07 08
A AT B <5 ACGIH EU INDEX Project
FEAT AR 1995 2005
*—HgE FBBIGOMRAROR T Stewart ©(1968)
7 7 AREROF
Bt (SN [N
R R — 1 FREfH
T REA v b FRARARR R~ DR R, MEDFRL
RO
N(L)OAEL (LOAEL 50~100 ppm) NOAEL 217 mg/m?
LTI R A I —
dosimetry ffi IE — —
POD (LOAEL 50~100 ppm) 217 mg/m3
THEFERE — 100 (UFu: 10, UFc: 10)
U R 7 A E TLV-STEL 40 ppm 2 mg/m3
(170 mg/m?)
ikt

UFa: fi78, UFw: fE{A7E, UFs: 12VERREEATIE, UFL: LOAEL>NOAEL, UFpg: 7 —# N—Z AR, UFsg: BOHIER, UFce: 7t E o MR, UFt &
Bt GEN AL
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8. /X5v4-OARYEY (CAS 106-46-7)

SMEFBE, EWRGEO—kEME, AR A RN, BRTEEE. BRAMICET S+ mA
NELNTEY, £< OB TERMNZRFHMENER ST\ 5,

ENA O MBI BV TR ESNI-ATF L U OBMIREICKHT 5 Y 27 FHMlifEOME L% 5
R, ERAOFRREEI BV TRIE SN A F Lo ARG T 5 U 2 7 JfiE o2
EROITTT, RO NEMSIMIIZ, F—ROTFBFERA R LIS, WHITRMICH T 55—
TOHE LT,

F—MFEICHONTHL & BED Y A7 FHIETIZE RN FT v A% ¥ —CTHEES
Az 2 AR EE O RS R (Also ©H 2005) NESEHAINTEH Y, W ERICH LTI
P AT RiRA Vv FET DN E - 72,

2P U 2 7 FHEE CliX. Hollingsworth ©(1956) D55 @5 D 55 @3 O R 3% < 8 H
STz,
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#2—6 AEEHOER (BERE) STV ZoarBr ol
XEES 01 02 03 04 05 06 07
A At 38 <5 WHO Air(Global) IPCS EHC 128 US EPA(IRIS) US EPA (RED) ATSDR CalEPA 7 %4 Z EPA
STt EE 2000 1991 1994 2008 2006 2000 2013
*—htge EHC 128 % {Hidt Loeser ©(1983) | Chlorobenzene Aiso 5(2005) Aiso ©(2005) Chlorobenzene Aiso 5(2005)
Producers Assoc, Producers Assoc, 1986
1986
Eukzped — 7k 7 vk v b v b 7>k 7 vk
MR R IR - 76 1 fiF] 2 AR RARR 104 3 [#] 104 3 [#] 2 T B I AR 104 3 ]
(5 IefEl/A x5 B/ | (6 Refil/H . 5 B/AR)| (6 REfd/H, 5 B/AR)| (6 Ref#/H. 5 BH/AE)| (6 Wef#l/H. 5 H/HH) (6 e/ H . 5 H/AE)
1)
T RARA | IEaEEOHEN JiFig, B EE JFhgE &0 # MRz DZEAE M _ER DUFIEMEE | (RE - BEEORD ., ML b5 DIRZE
N LIRS R i, R & o8 {1k ik, & - IRW,
ylaryauz 4l JHERi - o> B HE N
Ve
N(L)OAEL NOEL 450 mg/m? NOEL 450 mg/m? NOAEL 50 ppm NOAEL 20 ppm BMCL10 9.51 ppm NOAEL 50 ppm BMCLio 14.9 ppm
(301 mg/m?)
LTI A IE — — 301X 6/24 =75 mg/m3R0 X 6/24X5/7=3.57 | 9.51 X6/24X5/7 50X 6/24 =13 ppm 14.9 X 6/24 X 5/7
ppm =1.70 ppm =2.66 ppm
=21.47 mg/m’?
dosimetry ffi iIE — — 1 Zyvy bbbl | TJybhEE DI 1 1
H MR £2:(0.24 H MR £2:(0.24
m’, 20 m*) & fEE | m3. 20 md) & s
HIMIEIE 0D 2 1 AR SIMIEIE 0D 2 1 A
(15 ecm?, 200 cm?) | (15 cm?, 200 cm?)
DL THIE DL THIE
21.47X 1.70 X
(0.24/15)/(20/200) =|  (0.24/15)/(20/200)
3.4 mg/m’? =0.27 ppm
POD 450 mg/m? NOEL 450 mg/m? NOAEL 75 mg/m® |NOAEL#ec 3.4 mg/m?| BMCLionec 0.27 ppm 13 ppm BMCL ionEc 2.66 ppm
R 500 500 (NARAH]) | 100 (UFa: 3. UFu: |30 ((UFa: 3. UFw: 10)30 ((UFa: 3. UFw: 10)| 100 (UFa: 3. UFw: 10, 30 (UFa: 3. UFu: 10)
10, UFs: 3) UFs: 3)
U 2 7 S 1 mg/m3 1 mg/m3 0.8 mg/m?3 0.11 mg/m? 0.01 ppm 0.1 ppm (0.8 mg/m?) 0.089 ppm (0.53 mg/m?)
(450/500 = 0.9) (450/500 = 0.9) (75/100 = 0.75) (3.4/30=0.113) (0.27/30 = 0.009) (13/100 = 0.13) (2.66/30 =0.0887)
ik X —HFICD Loeser 0.089 ppm % 0.3 f& L 7=fEH
5(1983) T B = Effect Screening Level & L C&E
— 7T, REHRET LTHDHN, T=X Y TF—
Riley ©(1980) 2 DA 0.089 ppm % i

UFa: fi7E, UFm: {75, UFs:

WL (D

AAE)

18 PERR @A IE, UFL: LOAEL—NOAEL,

UFpe: 7
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%26 AHEFHGR (BRE)

RSy rpuaXTy FO2

XEEZS 08 09 10 1 12 13 14
A B B 55 I v EPA - EU Urban Air, Indoor
ACGIH EU U 2 7 Ffi EU ECHA(DNEL) EU SCOEL DFG
ENZER Environment
STAMAE 2017 1991 2004 2013 — 2014 2018
*—htgt Aiso ©(2005) t NLEWIOA | BRSNS AT v A Aiso ©(2005) Aiso ©(2005) Greim H (ed) (2003) Monsanto Company (1996)
Wiget o % —(1995)
EULZiEE Z v b Eh, Iy b Ty b, FURA 7 v b Z v bk A X A X
BRI 104 & — 104 & H 104 & H 104 & # 1 FERRR D i 5 1 FERRR D i 5
(6 Wf[El/H . 5 H/AH) (6 WefEl/H . 5 H/AH)| (6 RefE)/H . 5 HAR)| (6 FEfE)/H. 5 H/RH) (5 H/#A) (5 H/E)
T NRA | R EROIIEMEZE RS T Z v b BEE WL | B D fif e 1 22 — JHFlG - B g~ DR g JFF R Re AE D
~ 1k ~ U R JFEE b, MR E Rz AR (FEEZRL)
N(L)OAEL BMCL109.51 ppm (LOAEL 17~25) NOAEL 75 ppm NOAEC 20 ppm NOAEC 75 ppm LOAEL 10 mg/kg/day LOAEL 10 mg/kg/day
(459 mg/m?) T A#a% NOAEC 5 ppm (NOAEL 5 mg/kg/day
LARE)
LTI A IE 9.51 X 6/24X5/7 — 75X 6/24%5/7=13.39| UF5.6 & L CTEJE 459X 6/24 X 5/7 — —
=1.70 ppm =13 ppm (24/6 X7/5=5.6) = 81.96 mg/m?
dosimetry filE | 7>y bt b1 — — — — 1.4 1.4
H % £5(0.24 (5/1.4=3.6)
m’, 20 m’) & HES
S\ ISk D
(15 ecm?, 200 cm?)
D THIE
1.70 X
(0.24/15)/(20/200)
=0.27 ppm
POD BMCLionec 0.27 ppm| (LOAEL 17~25) 13 ppm NOAEC 20 ppm | NOAEC 81.96 mg/m?3 3.6 ppm 6.6 mL/m’ (40 mg/m?)
e EAREL 30 ((UFa: 3, UFu: 10) — FhikZe L 700 (UF 5.6, UFsg: 10 (UFu: 10) (DFG O XLENG, fiA (1:2)
(HERI-C 100) 5. UFa: 2.5, UFu: UFa:2 EEbn5)
10)
U 27 Al E 0.01 ppm TLV-TW 10 ppm MOS TaHAf 0.15 mg/m3 8.2 mg/m? 2 ppm 2 mL/m3
(0.27/30 = 0.009) (60 mg/m?) (20/700 = 0.02857 ppm (3.6/2=1.8 = 2 ppm) (12 mg/m3)
=0.172 mg/m?)
g ATSDR X IRIS & [11_EU Urban NOAEC D% POD DO H

D b EIT DOFHE T
b 57-%, ATSDR
O ZEH LT
W5,

Air, Indoor
Environment and
Human Exposure
(2013).pdf] TIX,
UF % 100 & #
ito

R 100% ., FEIE 10
3, R 70 kg ZE L
T 10 mg/kg/day % W A2
BT D& 1llppm &7 0,
Aiso 5(2005)7> NOAEC

kinetics 1.4, WK 90%(Z > k
DORPEE). & SO E 10
m3, fKHE 70 kg, WU 56% &
LT ASES S L& 40
mg/m3(6.6 mL/m?) & 72 %,
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ko bvhsnizy, kb | s

BZMHOBNVERE LT | ()t ShTWER, Zh
BRI L. X122 L7z 5ppm | (£ 12 OFWRENL, Bl

% POD IZRE, VY, (6.6/2=3.3 mL/m?)

UFa: fZ2, UFn: 8{AZE, UFs: [2VEMEEEMI ., UFL: LOAEL—NOAEL, UFpg: 7 —# X— AR, UFse: s BOEERE, UFe: it & omEse £, UFt i
B (DY AME)

ARANALFT oA F—.1995.p- 7 v X B DTy N~ T 2% HWTERAIZ X205 VitEais &, SBRE 5 7 > F0158; ~ 7 Z/0159.
Greim H (ed) (2003). 1,4-Dichlorobenzene. In: Occupational Toxicants 20:33-92. Weinheim: Wiley-VCH.

Monsanto Company (1996) One year study of p-dichlorobenzene administered orally via capsule to beagle dogs. Monsanto Company Environmental Health Laboratory. ML94210,
unverdffentlicht

Riley RA, Chart IS, Doss A, Gore CW, Patton D & Weight TM (1980): Para-dichlorobenzene - long-term inhalation study in the rat. ICI report no. CTL/P/447,

LEE T

12 ECHA DXGRW)E 7 — & ~X— A: 1,4-Dichlorobenzene. http://echa.europa.eu/information-on-chemicals/registered-substances

13 European Commission (2014) Recommendation from the Scientific Committee on Occupational Exposure Limits for 1,4-Dichlorobenzene. SCOEL/SUM/65.

14 DFG (2018) 1,4-Dichlorobenzene. MAK Value Documentation. Lieferung.

15 RIVM (2001) Re-evaluation of human-toxicological maximum permissible risk levels. RIVM report 711701 025, Bilthoven, Netherlands.

16 Health Canada (1996) Canadian Environmental Protection Act, Priority Substances List, Supporting Documentation: Health-Based Tolerable Daily
Intakes/Concentrations and Tumourigenic Doses/Concentrations for Priority Substances. Minister of Health Canada, Ottawa.

17 Health Canada (2017) SUMMARY DOCUMENT Indoor air reference levels for chronic exposure to volatile organic compounds. Minister of Health Canada, Ottawa.

18 HARFEXEMETFTETRRESELZES (1998) FFIREOEEM (1998) OREHEM: p- 7 nr X B 40:154-159.

19 BREEE (2002) {LFWEOBRE Y A 7§ i p-v 7 ra B r, § 1A,

20 B FHMEAT S (2005) LW E ORI Y A 7 Gl ver. 1.0, No. 76, p-¥ 7 ma X E L,
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i'§2—6 753:_/

AP A (VR ER)

Ry ¥r 03

XEES 15 16 17 18 19 20
A A BE < FT UK it T FHENZER EEN S REEE - IR NITE - {115 F-Aff
S A4 2001 1996 2017 1998 2002 2005
X —f5e Riley ©(1980) Loeser ©(1983) Aiso ©(2005) BEE D B EERAE T Chlorobenzene Producers HARNAFT vt A
Assoc, 1986 Wt v 2 —(1995)
)R Z v b Z v b 7 v b F7vh, vUR 7 v bk 7w b
PR ERIR L 76 FHfH 76 JHfH 104 JE fH] — 10 JE[H 104 3E ]
(5 BsR/E . S BAR) (5 BE[/H X5 H/AR) (6 B§fil/H . 5 H/AR) (6 FBEfEl/B . 5 H/H) (6 B§fil/H . 5 H/AR)
Ty REA R JFHRR, P ik oD B Ak Y JIFHRR, P R oD B RN, W bRz DA Ak — JFfigE - o> 25 M B EEE
m, Ry la | RprgesEtaTsaz FEMN AN
a4 PV
N(L)OAEL NOEL 450 mg/m? NOEL 450 mg/m’ BMCLio 57 mg/m3 NOAEL 75~100 ppm NOAEL 50 ppm NOAEL 75 ppm
(300 mg/m?) (458 mg/m?)
B A 1T 450%x5/24x5/7 = 66.96 450%5/24x5/7 = 66.96 57X 6/24X5/7 - 300X 6/24 = 75 mg/m3 X 6/24 X 5/7
=67 mg/m? =10 mg/m?
dosimetry ff#i1IE — Ty e 1 HEER | Ty ek D1 HERE — - 7 v N OFERKE 0.26
0.1l md, 2md)E&RE | (024 md, 20 m)& st m’/day, K& 0.35kg, %
(0.35kg. 27 k)DL TH | fEIKOKERE(S cm?, 200 IR 100% & L CRE O IRE
1E cm?) D Lt THEIE HICHUE
67X (0.11/0.35)/(12/27) 10X (0.24/15)/(20/200)
=47.38 mg/m’ = 1.6 mg/m’
POD 67 mg/m? 47.38 mg/m? BMCLonec 1.6 mg/m? NOAEL 75~100 ppm 75 mg/m? 61 mg/kg/day
(458 X0.26 X 6/24 X 5/7 X
1.0/0.35 = 60.8 )
ENEZET 100 (UFn: 10, UFa: 10) [500 (UFn: 10, UFa: 10, UFs| 30 ((UFa: 3. UFu: 10) 10 (UFx: 10) 1,000 ((UFs: 10, UFa: 10, | 1,000 (UFa: 10, UFu: 10,
5) UFu: 10) UFL: 10)
U A7 GFAifE 0.67 mg/m? 0.095 mg/m3 0.06 mg/m® 10 ppm (60 mg/m?) MOE Tl MOE T¥Afi
(47.38/500 = 0.0948) (1.6/30 = 0.053)
(S *—IF %D Loeser & ATSDR D FFAff % £ NOAEL 75~ 100 ppm % 2 HAREIERER D Fo tit
(1983) iz B =2—7T, i UF 10 TR & 7.5~10 ROFEROHEFIH L
T Riley 5(1980) ppm & 725 2 &ﬁ>\?F T3,
RIEFE% 10 ppm (Z5] &
T2 LML TWD

UFa: fi72, UFu: fE{AZE, UFs: 12
ANE)

B (N

PEREFE A IE. UFL: LOAEL—NOAEL,

UFpg: 7 —
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F2—7 =&

BB A E R

VANV /M=l = NN N

XEBES

05 07 10 12 13
A At 38 <5 ATSDR 7 %4 2 EPA EU U 2 7 Al EU ECHA(DNEL) EU SCOEL
S A4 2006 2013 2004 — 2014
*—htgt Hollingsworth & (1956) Hollingsworth & (1956) Hollingsworth % (1956) Hardy ©(1987) HARNAFT A
Wt v 7 —(1995)
EULZiEE = (=) = 7 v b 7 v b
PR ERIR L — 8 REf#]/H 8 HEfE/H, 5 HAH 4 W 104 3F ]
(6 WfEl/H, 7 A/H)
TV RARA b RS RME15~30 ppm)LL AR, MEDHRIEL H L WL | 5 D it 254k
TCIEHEIEAE TR
Lnb | Hil o LOAEL
% 30 ppm, NOAEL #* 15
ppm & WETH > TV 5
N(L)OAEL NOAEL 15 ppm NOAEL 15 ppm NOAEL 300 mg/m’ LOAEC 5,070 mg/m’ NOAEC 20 ppm
(50 ppm) (LC50: >5,070 mg/m?)
ELIGEIR TR AT IE - - -
dosimetry fffi 1IE - - —
POD 15 ppm 15 ppm 300 mg/m? 1,690 mg/m3 20 ppm
(5,070/3 = 1,690)
e ERE 10 (UFu: 10) 30 (UFg: 10, UFpg: 3) — 10 (UFu: 10) —
U A 7 A E 2 ppm 3 mg/m’ MOE T #FA 300 mg/m* STEL 10 ppm
(15/10 = 1.5) (0.5 ppm)
% TEEOMAIZNE, BESHME S8 | UF OR#T -7, T v | LC50 1% 5,070 mg/m? 871206 12 MR EE D NOAEC 73
FE/B & LTV D 23, Ak k@ LCso Z W 7= iahikini A | LOAEL % 5,070 mg/m? & LT\ 5, 20 ppm 7206, ZFDH-
R ORI AF LTI THD | b, UFw: 5 &b s, o kT, 3 THRLTPOD 1,690 4y % STEL |27 &,

728, EHEREMIEIL L TV,

mg/m3 ZHMHM L TWD03, ik, 3

TR AW,

EHIZPOD % UF @ 10 TH1 &, ]
72D b AR,

. 300 mg/m3 (12

UFa: Fii7%, UFy: {8{K7%,. UFs: 18MIRFZEA £, UFL: LOAEL—NOAEL,
AtE)

WL (D

UFpp: 7 — % _X—AARJE, UFsg:

WEOBIERE, UFe Lo

O MR, UFt: fE

Hollingsworth RL, Rowe VK, Oyen F, et al. 1956. Toxicity of paradichlorobenzene: Determinations on experimental animals and human subjects. AMA Arch Ind Health 14:138-

147.

Hardy CJ and Jackson GC (1987). Paradichlorobenzene: acute inhalation toxicity in rats 4-hour exposure to vapour. Huntingdon Research Centre Ltd., Report No. RNP 274/87580.
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9. A=y FJRIVIZDOWT

AR EMED 2=y N AT IZONWTIX ZTF AR B ERT 7 ma X B i o0n T,
BV 7 =T EPA (CalEPA) & I H M EPA (BENZTER) BREL TV,

TF N Y
CalEPA
7 v M 2 B AR L2 NTP (1999 OFRERFE RS, HET » b OBEE OR AR
W~ VT AT —VETAEBA L, 2.5X106/(ug/m3) EHHL T\ 5D,
2N EPA
2=y b RAZIZHOWTIL, CalEPA DEAEHA L T\ 5,

ANV /= = AN e

CalEPA

~ U A 2 AR EEEARE D5 L7 NTP (1987) OFRBRFE R 6 . B~ 7 2 DJFIEEE O F AR
B~V TF AT =T AEEA L, Au—777 27 % —% 0.04/(mg/kg/day) L HIH L., Zh
EWABRE L CT2=y FJ A7 % 1.1X105/(ug/m3) L HH L T\ 2%,

2 U4 N EPA

NTP (1987) D~ U A DIFIEGE DR AR E X F~v—27 R—=X V7 b =7 Tfifff L, =
=y MU A7 % 3.9X10¢/(ug/m3) & HH L TWD0, BARM 725 TR IR,

¥, RT TV raR B Al ON TR, IRIS OUGTHRE K7 7 R2006) IR~ w7 A DIF
JEIE DR AR D 2=y b U A7 % 4X103/(mg/m3) [4X106/(ug/m3)] EHH L&) itk
78 USEPA ® RED X# (04_US EPA_RED_Revised-2008.pdf) (Z& - 7=7%, A7 IRIS 1T 5
INTELT, FZ7MOAFLTEeholz,
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10. AEMFHMEFEROE LD
1) a7 Ua—iLEt /) AFLre—7/ (PGME)
SMERE T, Stewart H (1970)DAFFERF—F%E0D 1> TH Y . & b THDNOAEL 374 mg/m3
100 ppm)B LN TV D, FHFICEL D L, LOAEL (%, 250ppm & 725, {H L. 2003 4EICAF
EN7-Emmen 5 (2003)1%, Stewart 5 (1970) DHFFE A BT D72 DICERNE SN TRV,
0, 100, 150 ppm T ABRFRFEER 2N ENE <. 150 ppm (563 mg/m3)7% NOAEL & il &t T

bo PEo T, THHD 2 DMLY

L7,

150 ppm (563 mg/m?3)® NOAEL % AcRfC O&EHIZEH

1P CIE, Ciezlak & (1998) & Spencer & (2002) DAFFENF—HIFETHY . T v FTOD
NOAEL 1107 mg/m3 (300 ppm) % ChRfC OEHIZEH L7,

& B OO FEA 5
<R
s i [T R B [RRE S K91
ACGIH |[Stewartetal |bE FART |[RROBEEHEL |[LOAEL T E R 72 (RS TLV-STEL
(2001)  ((1970) YTA4T 1000 ppm  |150 ppm (553 mg/m?)
1~7 B (3690 mg/m?)
A
EC Emmen et al t bRT (RO NOAEL T ENR = (RS OEL
(1999)  |(1997),(2003) |7 47T 150 ppm 15 43 STEL: 150 ppm
2.5 REEI% (563 mg/m3) | (563 mg/m?3)
A
EU Stewartetal |t FART |HRMHEROH NOAEL MOS BHHDEED T & R 2
(2008)  ((1970) YT 4T |l 750 ppm v MREUT 10 (RS
draft 1~7 K/ (2800 mg/m3) |10)
’A
EU Stewartetal |t FRT [[BRLBROKE |NOAEL MOS HHDEED T & R R
(2008)  ((1970) YT4T 100 ppm v MEEIT 3 (RS 3)
draft 1~7 K (374 mg/m3)
’A
<AS PR >
APAMEERE | —AFgE téiéjﬂﬁ% TV RRA b R HFRBESHA RTA 5%
USEPA |Landry et al Tv e |BERRS NOAEL U 2 7 @i (REC)
IRIS (1983) 7YX T 3678 mg/m3 [NOAEL 3678 mg/m? % %
(1991) 13 W% (1000 ppm) |#EAH1E T 658 mg/m3

A

e FERE (FEZE 3. AR
72 10, & 10) 300 T
B L 72 2 mg/m3 % RfC
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CalEPA |Ciezlak et al v hT |FFHIlRDZEMIZ INOAEL Bty 27 HhfE (REL)
(2000)  [(1998), Spencer |2 FEE% |k ZHFEEERMER | 1107 mg/m3 |[NOAEL 1107 mg/m? % I
et al (2002) A B (300 ppm) [ Afi1E T 199.3 mg/m3
AHe IRt (R 3, fEK
710) 30 THRLZ T
mg/m3 Z &4 REL
ACGIH |Stewartetal |b hHRT |[RKOEFIHL [LOAEL iR R PR TLV-TWA
(2001)  |(1970) T4 T 1000 ppm  |[100 ppm (369 mg/m3)
(3690 mg/m?)
EC Emmen et al B RART (RORITL NOAEL T ER = TR OEL
(1999)  |(1997), (2003) |~ T4 7T 150 ppm 8 I TWA: 100 ppm
2.5 REfuk (369 mg/m?3)
A
K i@ |Ciezlak et al v hT |FHROZEMIZ [LOAEL — X EREE D TAQ F5EHE
HREREEIT |(1998), Spencer |2 4EHI% | X 2AFBRERMENS | 3600 mg/m3  |[MRFRIRILOMIESREL 5.6,
(2013) et al (2002) A B o (1000 ppm) |FE7 2.5, fE{AE 10, &
¥NOAEL =M 2 THFF280 DT E X
1107 mg/m3 |* > MR
(300 ppm)  |GVII:3600/280=12.8—10
mg/m3
GVI:GVII 10/10=1 mg/m3
KA  |Stewartetal |b FAT |[FHAREZOH (1000 ppm RARBGEE (MAK) %
DFG (1970) YT 4T | (3690 mg/m?) |TLV [F]%
(1993) 100 ppm (369 mg/m3)
EU Ciezlaketal |7 v b T [FFHIKRDOZEMIZ [NOAEL MOS HHDEED T & 2 2
(2008)  [(1998), Spencer |2 MK |Xk DFEEERMER | 1122 mg/m3 | MREUT 25 (FizE 2.5,
draft et al (2002) A B o (300 ppm)  [fE{AZE 10)

2) VaxF LY a—LE ) AFLo—71 (DGME)
AVERE I, BETE D MANG LN o T2720, AcRfC OEHNTE o7,

BMERECIE, Miller 5 (1985)3 % —#f52CTH Y, 7~ K TH NOAEL 1060 mg/m3 (216 ppm)
UL b4 ChRfC o3& HIZHA LT,

45K BE oD A S R
(1) At

7 v e W 1R ABRERERIZIB VT, 22720 OFEEE (200,000 mg/m®) T 2
WIRWNE DOWEITH D03, FEERICHIE SN CRE SR TE Ty (USEPA,2015), €~
T, AMERENFHATRE 2 EE CE Mmoo T,
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(2) B

Ff

FEAMARE | —AFgE zig% T REA Vb | HRIBESCHA R T4 5%

EU Miller et al v FT [REMAZRFTR  NOAEL MOS

(1999)  ((1985) 90 AW | (AE, M. [>1060 mg/m3 [NOAEL 1060 mg/m?

ANRE B8RS (216 ppm) MR DR EAR B 5,
7% 3, fEfk7 3. LOAEL 72
L 0.5 CHERF283 DT A X
> MEET MOS FEAlh

EC Scortichini et al [l 7 V% [JRIEOF(ELE |NOEL T E R = TR OEL

(2001)  |(1986) TR 50 mg/kg/day|8 F§fif] TWA: 10 ppm (50

il 12 H mg/m3)

[P 52 i 4 W% 100% T 350 mg/m?

Kifl (70ppm) (ZHHY, FEZES
& LT 70/5=14—10ppm

N1 i# [Miller et al 7y bT [MERIZETA  [NOAEL —REREE O TAQ fEEHE (B

BT ((1985) 90 AMK | (FE, M. [>1080 mg/m3 |E)

(2013) ARE B8RS (216 ppm) R UL O IEARER 5.6,
BRI O EAREL 2, B
7= 2.5, AR 10, @
P 2 THEF 560 DT A A
> MR
GVII:2 X 3=6 mg/m3
(LOAEL ~0D1%% 3)
GVI:1080/560=2 mg/m?

#+Z 4% |Miller et al v FT [REWZFTR  INOAEL —RRBREE D B RET IR

RIVM  ((1985) 90 A% | (&, M. |>1060 mg/m3 |(MPCai)

(2008) ANRE B85S (216 ppm) NOAEL 1060 mg/m3 % I
TR THIET D & 1,060
mg/m3X 6 h/24 hX5 d/7d
=189 mg/m3) T&H B M.
[ENACONRI RS FS @ TIAVN
K[ TOMHERR 2 Z B
% & MPCair #HH+T 5 &
FIT A2 & f T

3) VzFLr oY) a—E /) FLrz—7,L (DGEE)
AP T, BEHTXHANELNR o772, AcRfC DEHNTEX o7,
X—FZETH Y FEML O RA Y DFG OfHtiZEH L CTZ

B2 CI1L, Hardy » (1997)723 %
> FT? NOAEL 90 mg/m3 %z ChRfC OEH 2 L7,

4 B D 2 A s B
< MR >
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FBHETZ 2MANG NN T,

<R >

SRR | % —Br zﬁg% Ty REA b R PRI A KA
R+ >if |Hardy et al A ANMSHERS% NOAEL —REBREE O TAQ $E8HE (F
HEREEIT [(1997) 28 A% |(90 mg/m3 D&, | 1103 mg/m3 |[&)
(2013) ABE  [JEORKIT | (197 ppm)  [BREIRILOM EFRE 5.6,
A L p ) BRI O IEfREL 6, FE
* FEOFE |22 2.5. k10, @
KEORIB  |LOAEL Pt 2 THEF 1680 DT & A
270 mg/m?® | A > MEHK
NOAEL GVII:0.7 X 3=2 mg/m3
90 mg/ms3 (LOAEL ~D4%%% 3)
GVI:1103/1680=0.7 mg/m?3
R4  |BG Chemie 7y T | EXEDOHIE NOAEL I RBLGRE (MAK) %
DFG (1993) 28 H % 90 mg/m3  [TLV [A)%
(2014)  |Hardy et al ANRE 50 mg/m?3
(1997
USEPA |Hardy et al v hC | EXEOHE  |[LOAEL U 2 7 #HififEE (REC)
(2009) (1997 28 A M% 270 mg/m3 |[LOAEL 270 mg/m3 75
AR NOAEL BMCL 30 mg/m?
90 mg/m3 HGEHRTE (X 6/24X5/7) (T
B 5.4 mg/m’
dosimetry ZJE L 7=
BMCL onec % 1.0 mg/m?
e ERE 300 (E{AZE 10
X 3XT—H A2 10)
ThR L7z 0.003 mg/m* % RfC
ECHA  [Hardy et al 7y hT | EXEOHB  |LOAEL DNEL (fiE5/ %8 &
(2019)  [(1997) 28 H % 270 mg/m3 |[NOAEL 90 mg/m?3
NIREE NOAEL EGEIRTE (X 6/24 X 5/7) (ZHt
90 mg/m3 CRcac
AHeFESRE S (EEES) <
B L7z 18 mg/m?

4) Yavr oV a—Et ) AFLrz—7 17T —F (PGMEA)

A

TiX, EUDD 27

FHMEEIZRB W T, PGME O RLZ S EICAMEZED ) X 7 5%

{Tofb\f_o ZOBLHIE. PGME [ PGMEA 733 R <MK L TER SN Db Th o7z,

LrL7Zeh b, PGMEA |

WCBILTiE, BETE 2EMA G oo lc, £ ZTARTIE, Atk

WO\, PGME O TH 5 Stewart & (1970), Emmen et al (1999) } (N(2003) DA 4t
X —iFge s L, b FT? NOAEL 823 mg/m3 (PGME D BRI 150 ppm 7> H & H) % AcRfC
OEFEHIZEHA LT,
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BHEETIE, Miller & (1984)3F —f5CTH V| v 7 A T?® LOAEL 1650 mg/m3 % ChRfC
OEHIZHW=, 7B, SERE L EERIC, PGME OMATH S Ciezlak H (1998) & Spencer
5 (2002) DI THLNZT v FTO NOAEL 1650 mg/m3 (300 ppm)iZ->\ T % ChRfC D&

H 2470, ChRfC O 72 il 2175 2 & & LT,
2K B8 0 BTG SR
<M >
. N OV . .
FEAMAERE | —AFgE ;ifﬁ }% T RRA U (A FRBESTA T A 5%
EEHTIR
EC ENi N % N Hﬁk%ﬁ% [RAE OEL
(1995) 5 77 STEL: 100 ppm
(550 mg/ms3)
EU Stewart et al B RART |[HHREARRROH INOAEL MOS EHDBEDT &7 & A
(2008)  |(1970) YT a7 |l 750 ppm v MEERIE 10 (A=
draft PGME D% A&, (4116 mg/m3) |10)
EU Stewart et al ErNRT |IBRPEDOHIE |NOAEL MOS EH DD T & R X
(2008)  ((1970) YT4T 100 ppm v MREUE 3 (A== 3)
draft ¥PGME D41 5. (549 mg/m3)
<|S MR >
. N OV . )
FEAMAERE | —AFgE ;?;Ff TV RRA N R HRBERCHA RT A 5%
EEHTIR
EC Miller et al <R R EEOEMHE  |LOAEL Tk 72 R SE OEL
(1995)  ((1984) 2 @M% 1650 mg/m3 |8 F§f] TWA: 50 ppm (275
ANRE (300 ppm) |mg/m3)
N
DFG R e L RARBYEE (MAK) %
(1990) TLV R4 OB EfE
50 ppm
EU Ciezlak et al I v T | INOAEL MOS HH DD T & A A
(2008)  |(1998), Spencer 2 FEf% | X AEFEEERMER | 1650 mg/m3 | MEEIL 25 (FizZE 2.5,
draft et al (2002) A B i (300 ppm)  |fE{KZE 10)
XPGME D4 R,
EU Miller et al <R R EROEM  |LOAEL MOS
(2008)  |(1984) 2 A% 1620 mg/m3 |LOAEL 1620 mg/m?
draft ARE (300 ppm)  |FHzE 10, fE{AKZE 2.5,
LOAELffifl 3 T&# 75 @
T A A MEET MOS
AT
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ECHA  |Miller et al <R R EFRDOEME |LOAEL DNEL (fEgp#eg:)
(2019)  |(1984) 2 1 E % 1650 mg/m3 |EC (1995) DRk 308 # (R
NRE (300 ppm)  |[fE® 8 K] TWA: 50 ppm

(275 mg/m3) &% LIz
HGEIRER AR L, AR
2 Tk L7 33 mg/m3

5) 3-A FFT3-AF /LT X /) —)L (MMB)

AMERE T, BETEIHANE N> 72720, AcRfC DEHNTE 2otz
BHEEETIE, Hardy & (199)RF—FECTH Y | JFHEK O RA Y DFG Oz AL T
> hT?» NOAEL 90 mg/m? % ChRfC OE HIZHA L7z,

4R BE O 24l s -
< APERE >
BHETE 2MANELNR -T2,

<R PR >

T zﬁg% T REA L b BB RN A BT A L5
ECHA  |Unnamed 7 v MZ | & O A [NOAEL DNEL (ff 5% &)
(2019)  |(2017)3%¢1 90 HR#R L~ % | 250 mg/kg/d [NOAEL 250 mg/kg/day %
flE R | (U Bk e AHAE L C 219 mg/m3
(7 A, AR (= 250/4X70,/20: {KEE
i) DD, ARILER 70 kg, PRI A 20 m3/day.
BowWA, 7na allometric scaling factor
=R = 35! 4) L L, TEAAY MR
DIER, 7= #5050 (MRiFE HIFAHIE 2 Xl
—R&EH YT A 72 2.5 X fE{RZE 10) TERL
RED EF) 72 4.4 mg/m3
%1 3B 5 E1E OECD Guideline 408 (Repeated Dose 90-Day Oral Toxicity in Rodents)

6) ZF NP
APz OWTI3E 2 — 3.,

fibi

W OWTIIER2 — 212

FRE UTEM LM EE

LHOTWD, o T, ZZTIERIC OEHICH L TWD EEX BN F—HIZEDOEREICOWTHE
B,
BMEEICBWTC, B FTOMZEZR SN TE Y, EU @ SCOEL(1995) T/r &4 TV 5 Ruth

ﬂ%@iiﬂ@@&ﬂﬁ@ﬁ@Vfl

—im L TH D, > T, BMEROFEREBHT D5, £D

i, ATSDR (2010). 7 % 2JIl EPA(2015), 7 7 > % ANSES (2016)73%/H L TV % Cappaert
(2000023 BT LWEI AL TR b IRWEEREZRE L TWD, 7> ho 5 HIE (8KfH/H) WA
MR8 SE BRI 3\ CHER B O B K M OV B OID 0> 545 5 172 NOAEL (% 300 ppm (1302
mg/m3) T -7-, 7. ATSDR (2010)& 7 5 % ANSES (2016)i%. PBPK &5 /L & BMD %
O CTie/NEEE BMCLisp & LT 154.26 ppm (669.5 mg/m3) = HH LT\ 5, 72k, HWiERT
13& 55, Bardodej H(1961)IEt k> 8 IFfi] Wk ABEFZFER T 100 ppm ® NOAEL (fIlJ#iZ )
ZEHEL TR, LRDT » MBI 2REE RIS T HHELZZET 5 LIZERL L THD
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EBEZDND, TDID, T hOFEBRIT 8HFH/A % 5 BRSNS TW DAY, BREEREHE O E
FREOTFH L7z,

BPERECIE, SPERELFERRICE N TOMERIIROLNTE Y, BIEROERERFT 5,
ZOHT, NTP (1999) ®F v b &~ RZBITH 2 HFMOW AIRETEER & Gagnaire ©(2007)
D7 v MBI 5 13 BEEWABRZEEBROBENZBEAINTEY ., 20 2 DOERE X —if
gz L LC ChRfC »EHIZHRAT 5,

NTP (1999 CTix, 7 v FOBYENS 75 ppm % LOAEL & HHr L T2 RHEREE R & 5 23, H
FHREICBWT, ZEHERREENFEE CIIMEAIRTE LT, v~ 7 R8T 2O &Ik
2B & FEARRTEEDOE K. 5 NOAEL % 75 ppm (330 mg/m3) & ¥4 5, Z @ NOAEL I,
H V7 x =T WNEREESRGET (2000) & 7 ¥ 2 M EPA (2015)(2 %w(%ﬁménfwé

Gagnaire ©5(2007) TiZ, 1ZFETOFEEEICIBWN T, 7 v MBI 2HgEE (2T 8%
%ﬁ%%mwﬁw)ﬂ%momm@%mgmwnﬁmm&#mbfw&

7) AFL
BRI SOWNWTIZIF2 — 5., BHEEICHONWTIIFR2 —4I—EHRE L TERL-ERLYF

kb(wéo%of\::?mMC®§ﬁ %LTV%&%K%%%%%H DRFEINZDONTHE
T D,

SPERETII B FTOMMEAEESRE SN TEY B hTOMRE L & IZFHEiZ4T 9, USEPA
@m&ﬁ%%LtS%mr6@m2®ﬁ%ﬂ:05mm 20 ppm. 40 ppm T 4 FFHEIWM AR S+
TofE R, RRUKE RREDO R a7 PNREEITEAF L THEIM L T D23, O 2 27 OEINXIE &
I EHB BN T, Ska H(2003)DWFFEIL, FHMREERE 25 ppm (106 mg/m3) & 50 ppm (213
mg/m3)D 2 5, F-FNTNOSZMIZ 50 ppm & 100 ppm T 15 O E— 7 fE% 4 [BIF%E
L2527 L= 2 A, BE—ZMOREITA LT, 50 ppm T bR TEIZARAE DR
RICHENRL LN 2ol 2 &b, B REZERED 50 ppm (213 mg/m3)% NOAEL & L T\
%, Stewart ©(1968)DWFFEH i b2 < OFHMMEEI THA I TV DA, 9 L OHIRE 2 FH T
51 ppm % 1 EFf#], 99 ppm % 7 FFffl. 117 pm % 2 Rffl]. 216 ppm % 1 Ffff], 376 ppm % 1 FF
MW AR L= 2 A, 99 ppm L EDORETIROMEDOFIEN A C/2Z & 2 EnD, 51 ppm (217
mg/m3)® NOAEL 233 51 CTW%, BLEX Y | Ska 5(2003) & Stewart ©(1968) DHFIEH H 155
N7=7—% 75 50 ppm (213 mg/m3)?D NOAEL % AcRfC D& HIZHHT 5,

BPEE T, B D TOMENMEERE SN TEY, b FTOMAE S L ICFHEZ1T 5, 2000
EIRE SNTIEATBHE OFENEEREFMETIX, 7> MBI 5 11 HOW AR EER ) L5
HAL72 1260 mg/m3 @ LOAEL (B4, &, ITIg~DFE) BNHW LTV, Z OERER %
U 27 TR E OB HICE R LT 2 3l 2 6 7= & 72 v o T2,

2000 FLARRIZ AR SIVT-WFTERE B 2 AV 72 RN EERE Tix, ATSDR (2010) & 7 F & {R A
(2017)7% Benignus ©(2005) DAFFERERZ R L T\ 5, HADERES (2014)1% Kishi ©5(2001)
DOWFFERERZHA L T D

Benignus ©(2005)D#F5EI%, Kishi 5(2001) DA% Gie A X W& 1T > 1292 TH V. 20
ppm D AT L AT 8 IR AMRTE U 72 5782 CIsREUGRER 23 6.5% M L, A FE D=3
BEIZEIN L, 1.7 mOMENH YT 5 G5 B 0fH (CCI) oz b-bd sHESn T
%, % ZTATSDR (2010)iZ. 20 ppm % LOAEL & L T\ 5%, Kishi 5(2001) D521, HA®D
T E AR e LI THY . 4, 10, 46 ppm DOIRERE (CEY 6.2 £ORGEER. ¥ 37.7
%) IZBWTCCL Al L7zE Z A, 10 ppm #£D CCI IXFEMREE O XHREEIC L~ T CCI A K
WZEho Tzt fEIN TS, > T, NOAEL (% 4 ppm &L H|Er &b,

AT, Benignus H(2005)D 2 # 5347 T3 54172 LOAEL 28 20 ppm TH o722 &, HAD
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FrEF TS X7z Kishi 5(2001) O 5453 54072 NOAEL 2% 4 ppm Th o7z Enb, 4
ppm (17 mg/m?3)® NOAEL % ChRfC O#EHIZHWD Z & & Uiz, 7285, EFEA AR (IARC)
L. 2018 - 4 HIZAF L DENAMEGEE 7 V—T 2B 70— 20 I EIFLTEY

ChRfC DEMHITHTe > UL BBAMDOERMEELBE LT A A MEEOBEHABLELE X

Lbivd,

8) NIy rmuaREBy

AMREBICONWTIIR2 — 7., BHEEBICHOWTIIR2 — 61— ERE L TEHRL-ERL E
EHTND, o> T, ZZTIXRIC OEHIZHE L TWD EEZ HND X —IZEDREIZ OV THE
MT D,

APERETIE, B P TOMENRE SN TE Y, ATSDR, 734 2N EPA, EU ® VU % 7 3
#-C Hollingsworth 5 (1956) DAFZE RN SO X —Hf5E L /p > T D, £ 2T, & h TOMA
Y EICEHi 1T 9, Hollingsworth 5(1956)DAFZETix, /X7 V7 nu X207z
MR 8 » HS 254 (1 H 8], 5 H) D 58 4D #i& % 1955 4= 12 H 6 HIZHH#&
ERNHEINTWD, RYIOREE LT, THOREBNREEPICEBLZLE Z A, BRAE K
U7-D1% 15~30 ppm T, 30~60 ppm TEKIHEIR 72, 2L ) IRCEORIIL, 80~160
ppm TEIZE SN, FOH%, RTP7uaXo B ~OBRBREEZRTIE5 X IEENAE LK

BLTHELZEM LTS A, WAL IRLEORIFIL, 50~170 ppm THILZ I, —7.
15~85 ppm DOBEFEM TIX 2 5 ORPIERIZBIE SN2 o7z, 2O OFER2 S, 50 ppm
(300 mg/m3) % LOAEL, 15ppm (300 mg/m3) % NOAEL &K L. AcRfC OEHIZE AT
Do

BEFETIE, b N TOMRAIIMO TROLNTEY . BMEROKEREZMTT 5, AARASA A
TyEARZ—IZLDT v b O 104 BEERARE FEBROMIERE R (Aiso 5, 2005) 73% < DOFF
MHIETEHRA SN TWSD, BRSNS T v Ao & —N 1995 FEICAF L EEITZD AR
FEDRLTh D, MET > N ORPEO ERCHEAEZ(EN 75 ppm TAHA LI TEY | v T AT
RSB DI & RS AE BT DEE I A 75 ppm THHNTEY . 20 ppm 75 NOAEL & ¥k
b,
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1 1. RfC »&EH

8 2 DYYE DA EMEFEAMRE RIS T, BEEE Y X 7 5Efif (Reference Concenration: RfC)
2 U7z, A E R O FiEE, i3 0 5 iEE - (Azuma et al., 2007; Azuma et al., 2016)
EEICKR LT, BRI DERIRE A~ O E, NMEFESEOEH 217> T RfC 28 H L7,
AHEFELREE LTIE, WY A7 CH 572, ITFERM ST (ECHA) BAELTWD
R FERSE - (2 —10) (ECHA, 2012), 728, b hART T 4 7TIZ X D HRH O
BT — 5 T2 aid, B O R E 10 & L7z, £72. LOAEL W= 54&13 10
EL, WIIREHEE LT, VAT OE]Y Z ibm&wiozﬁéﬁmrﬁ%wﬁ%%wtoﬁﬁ)
A7 FHESCAR EHIE OB H A 1T 5 BRI, LOAEL (Zxd 2 Riedfasi, fzE, fEikEIc+ 2R
MEFARBEIZOWT, Bk, 1ERT. RNERER SISO TRETRERS S,

#2—8 =WNREBEYE D AcRIC —& (ArERE)

wim P e oy g |FHERREUD AR | T
R 1| o] 3] 4](mg/m?)

PGME [NOAEL |% A 563/t b R DL 1] 1 1| 10 56.3|Stewart et al
(1970), Emmen
et al
(1999),(2003)

DGME [F¥Aifi /T RE 72 F1 LS B AL e o 7

DGEE [FFAli TREZ2 K0 223G B AL 72 o 72

PGME [NOAEL |% A 823t h R DL 1] 1 1| 10 82.3|Stewart et al

A *PGME (1970), Emmen

DI et al
(1999),(2003)

MMB |#¥l A RE 72 0 L 23F B /g o 72

T F /L INOAEL |% A 1302|7 v b~ [BEREMmosK, 4 1| 1] 2.5 10 52.1|Cappaert et al

~E HEMIEOWEA (2000)

N BMCLs [ A 669.5|7 v b~ | OHEK 1 1| 2.5 10 26.8|Cappaert et al
D (2000)

AF L INOAEL % A 213|t b |ROMEORRN, MR 1] 1| 1| 10 21.3|Stewart et al

N ITEN AR (1968), Ska et al

(2003)

/37 Y INOAEL [k A 90|t b [HR=CME O HI 1l 1] 1| 10 9.0|Hollingsworthet

7 an al (1956)

~p

Ve
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®2—9 =HENREGEWMHEAO ChRIC —% (1BVERE)

o P o L | ey |PERSRE(UDChRIC TR
R 1 2 3 4 (ng/m3)
PGME [NOAEL | A 1107|7 » b |iFfifaoZ i & 5] 1) 1] 10| 10|  1977|Ciezlak et al
T FRER P B O BN (1998), Spencer
et al (2002)
DEGM|NOAEL |% A 1060|7 » b~ |[#KE, fifdrERE, | 1] 2| 10| 10 946 Miller et al
E MR, MK 7 £ (1985)
— X 7p & THANE
BINhote
DEGE |[NOAEL |% A 1100|7 » b |k 1| 6| 10| 10 327|Hardy et al
E (1997
NOAEL %% A 90|7 v b | EXGE DRI 1| 6|2.5] 10 107|Hardy et al
(1997
PGME |LOAEL | A 1650|~ 7 A | L7 D2 10| 6| 2.5 10 196 Miller et al
A (1984)
NOAEL |% A 1650|7 v b [FMfaDZEMEIZ L5 1| 1| 10| 10 2946|Ciezlak et al
¥ PGME B ER R MRS B O N (1998), Spencer
DAL et al (2002)
MMB [NOAEL &0 250|7 v b |MiRFRI 2 1| 2| 10| 10 4167|Unnamed
(2017)
= F /L INOAEL | A 330/7 > b |FMil oA RAEZl 1) 1] 10| 10 589|NTP (1999)
"V P, TERARTEE DR
N TERL
LOAEL WA 868|7 » b |WEssmE (=F 8 10/ 2| 2.5| 10 372|Gagnaire et al
D F AR O TR (2007)
)
AF L [NOAEL | A 17|t b |@RRE 57 1/ 1] 10 81|Kishi et al
N (2001),
Benignus et al
(2005)
/37 7 INOAEL | A 120|7 v |MfEZ v bR ol 1] 1| 10| 10 214/Aiso et al (2005),
Jan b, o~ | M, i~ T 2Ok JBRC (1995)
V24 DA |BoOgEkE
N

* A (mg/md). #0 (mg/kg/day). £ M#H CTIXAE 50kg & OMER & 15 m3/day & H\ 7=
** UF1: LOAEL to NOAEL extrapolation (7213 severity of effects) . UF2: Extrapolation
across durations. UF3: Interspecies extrapolation UF4: Intraspecies extrapolation.

TIARC N7 V—7" 20 I LTI 2 E B EREE RN DR E A
T F LB ChREC (2B L TiL. Gagnaire et al (2007) D EBERN 13 FETHDH Z L b,

2 HEMDERTH S NTP (1999)7> 58 H L7~ ChRfC O I 735 U A 7 FAME 2 {4~ X &
%260
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#£2—10 MHIMEZESTIZE AT EAXA Y MEEDT 7 v M (ECHA 2012)

T A A Y MR
T2 KEHT- D OB~ E-g T R
e OFERK AS ab
2.5 1f
2.5¢
FENZ ST 5 5
B IN 10¢ 10 ¢
Wk iZ ] oD 7 iR D> & B M~ S 3 3h
HRPE A 7> & 18~ D S 4 2 2h
HiRE D> & 18~ D S 6 6h
W R AR I D 75
EOSBRA~ORE, | BEROCERT —Z OfF8HM (NOAEL | 14 1d
RO E KM DL TV RN YY), ERAREE
~OREE GRS AR L)
T—HR—ADE RERIRT —H 14 1d
BENE T — X OfFHEME le le

al v b T4 2-11 2R, fg BETEE (localeffect) TIXASICEAWMEIRETHY . AF, IR, WLE I+ HH
MARERE FE IOV T ZEZ RO T UF & 1 &35, [BLIREZZT DRSBTS ORE S LTRE, R, H
(LE~DORBENBTNDGE LOMEEER (respiratory tract) (Zx3 2 FZENBN 5861213 2.5 © UF 284, d: NOAEL 28
B o1 T LOAEL 2V 554813, ERICB T 2IREROREDAL (dose spacing) (L OB TILIEE 2~4 %) OKZ
&, BEISBEROELH &, LOAEL TEER SN B BORER E 2R LT UF 2iRET 525, ECHA X 3 GBF) ~10

(BSA89) © UF ZmRig, £ RE, IR, L0 DB ORI X 58, o BFTMNEi2m U8, IR, M

LE~DRHE, KE~DHE, h KE~DRE

#2—11 t F~DOIEICH WS allometric scaling (AS) factor
fil mE (kg) AS fator
A 0.250 4
~ A 0.03 7
INDA KR — 0.11 5
E/LEY b 0.8 3
AV 2 2.4
% 4 2
A X 18 1.4
(B35 3CHK)
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