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HEDHE

AFE T, R—=7 A4t &% (PFAS) DO 5, [EWNIMTIIT D HHIZ 2BV THRAIZ
BRI DO BN D/ N—=TNFE I B ANVR W (PFOS), /N—7 VA A 72 B (PFOA),
N—=T ) Fa~F o Z)VR W (PFHXS) 2%t G [EBSAERE . & E BRI (BLF,
MEBEHERE S 1 D, ) OFEATIZBI T A1 &L OBV PR R (RNEhRE, B (RS A
PE P, St AR A ) IR, BT IHAS) OIE B AT o7, e,
PFOS. PFOA, PFHxS A4t PFAS 7y {-FEICARDIEHINEEDFE 2 7 DI AT -7,

FHARY RN L OUER BEHCI, [E B R 55 O RFAML SO A (SRS AU 72 SR, K OVEIBR A%
BE 55 ORI SCE IS B 1T D IE MR R IR AR DO AR LR DO B | A MV EE FITHES<A
IV —=0 7 i LIz ka2 U AMEL T 72 BT FRHZYARZFHIl ~DOfE NS 2L S
NDIREIRT O ZRE LT, ZDHB 257 MARRIT, FEZ ATFL, A S EREH A
(ZOW T RO M OBEE DIEREAT -T2,

PFAS 75 THICARDIE MINSE D 2 J7 OFEHECIL, [EFSHERIS 0 PFAS VAN IS
A7z PFAS ZUAMEL 72 BT, &5 FHRED [E BB E I LD HLHNR D . S B RR KL
WIZBIT DB E=2V 7 7 —& I REERE T — 2%, SEm A& E DMz I
BT, CNODOERED LITHRRIEAT TG R, BetEE W, B 35S oA EO BN
N5 BHERRYEN RO SR DE S E NSO E LT, =T A g (PFNA),
R—=TNF a7 B2V (PFBS) EEDH . =T A a7 Z g (PFBA), /X—7 L
da~FH g (PFHXA) O, ~FH 7 v da7 'L by (HFPO) ik — &ikL
ZOT =YL (GenX) D 5 FNZET HILZ,



1. HEDOHNRUHESE

1.1. FAEOHEKRVEK

R—=T At B (PFAS) DHL, /=T VA ut B 2Lk (PFOS) 1, #i<e
MRHESEC L B, R ALBRA, DG A EKH ., a—T 1 T HIEO 7y FRREOREEEL
T N=T vt uat 72 0 (PFOA) <0t DAL AL v FE I O RLEBFIL L CTHW
HITE, BARTIE, b WE O Kk OGS EORHNZE T 15/ ((EFIE) IS
HE—TEEE AL SY T PFOS 13 2009 4F, PFOA 13 2021 4EICHR E&N TRV, Bl K& OV
ADJFHIEEIEFEOHHINRIN TS, Fio, W LAY &b AKBEIEICEES<EREHHEH 22 HK
EE B HAER EH HIZ 2020 FFITBITL CWD, ZHUTHIA., 2022 2T/ S —7 v Aaa
P2V WE (PFHXS) WA 7V ASHK (POPs 5:00) fHEE A (BEH) [ZBINSi
oo BRI W T, BRIN B 2 28R (EFSA) 73 2020 4£1Z PFAS LT 4 SO FWE
OFRMEHE R EAZAFRL, KEBRERHET (US.EPA) % 2021 4 12 AIZ PFOS. PFOA (Z
FROECBI KL D BZE, 2022 4 6 AITHEREBI S O, 2023 45 3 AT —FEECEIK
HANZ 6 fEi¥H D PFAS % & e IR A2 /AR L TRV, WATL T 5 FfED PFAS O MERHlE
Fhi L TD,

ZDOEIIT, PFAS IZBAL T, EWSNE DT Hi7 @ &R HRMICHDH LD R
TlZ, PFAS ®9% PFOS, PFOA, PFHXS K N AUHD M 2 822 [E BEFERE | 45 [E BURFF% B
T (CAT. TEEERAE &), ) OFHIICEE 21 W& OB FRVE R (ANELRE, i
FRIZFEDSANE, ITEtE, oy bt BRI AR dE), (2<ER . JEFRASE) OINE FEHA1T
572, 7. PFOS, PFOA, PFHxS LI#® PFAS 43 T-TRITAR DI HINEE D 2 J7 DB AAT

277,



1.2. AEFE

1.2.1. FAEANE

ARHAETIE, DTSR T (1) ~ (4) FTOMEERSENM LT

(1) A& OIS DRETE DORE
K$¥@W%%ﬁ\H@&PHM“WE&®Uxﬁﬁﬁ’§?6%@kbfﬁ@

RRVERIKHETH D 2 & AT 572, PFAS O, (KINENRE, iﬁ%(
PEICIN R FE3 Ak, IFEetE, sEmth, JEEmiRaEtt, AFATEN).
EEIRDHME > DR SN DTS (LT TRt &vo, )%"%L @d
ZZBWNT, EIZ (2) 26 (4) IR LIEEEICOWTHED 5 -0 Otk 21T -
Too AMEDOBEICHT.->TL, NHINEMLEZBRFEHR CLT 1FEER &
WI, ) EHOEMNUDIHREL TIRE LT,

(2) EBMEEI% 28T 5 PFOS. PFOA. PFHxS #EfiisE & 0SBk OINE., 1FHiK
DO H

@ PFOS, PFOA, PFHxS iFffid AT
AHEOHEEENK 1 [ERIUEICHT-»> THE L& EBKES RO
—H_X—=Z2—8 | O (1) TR S N7 BRI 250 T PFOS, PFOA, PFHxS
DR TN TV D% FHA L, PFOS, PFOA, PFHxS iffiEx AT L7,

@ = RiRA > & HBGV O—ERDIERK
O TIE L= EHBRBE ORI EL b L IC= > RaRA v b LIS
<HEIEME (HBGV) O R AR LTz,

@ FRCFHmE A AT 5 EEHBI % OB E K NS SCHK Y A N OFERL
O TUEL-FE L@ TER L —EREZ b & ICRFICRHMEOR S LT &
I S5 [EFREE RIS 2 MGt BED 9 2, PFOS, PFOA, PFHxS FFffi
DRI Y A b (FFEE#R GEFE4L. 2 4 bv, DOL M4, F-IT4E,
B () KUH), 2R (R0, SIHTTOEBEEREEOATR) ZEML
72

@ ZESCEROEE
QDB A FDOHNE, KT Y R 7 Ffli~DfF 28 LB & X5 STk
RRETD 9 2 38E LT,

® WHESEEREEEORE



ARRAEOMARRESIM 2 HASEEREEHE (8)) ICEOE, WASFEREH
H 2RO 9 ZRE LT,

® FREEREEE ISR T EHROM
@;iD@ELtlﬁ%%%@H@&PKM\Hmdﬂﬁ%\&U@Kib
BIE LB RIRICOWT, ZOFEREZS T 200 FEREHE (T
L7, T REFRIIS O UOHEE Z L ITRFRICBWTHREL, ithEh
TR BRETSICB W CHERE Lo, a2 SRR DWW T, 20
INEE LT,

(3) SCHROULSE, fhoh & UBEZE1ERL

O  CHROMRBROBRFT L O R
PFOS. PFOA. PFHxS (289 % SCERO MR AL, MR eI G & it oo 5 2. 3
BRA MR L. JXF(EM%%(%%%\&4h»gDm\%%%\%ﬁ$\%
BO(EED) KOVR)) \CEHE L-, SCHRT — X _—Z2 2o\, Bk 1 TEHI
%_%tofﬁﬁkﬁm%E%%%%&U%~&N~X—ﬁd@(2)%ﬂ%k
L. RAIRICBWTREBENMLE L SNz T — 2 X=X 58 L Lz,

©® =27 V—=r T HEOHRE - FEiE
ODIZBWTEE LMY A ORI ) —=2 T HiEERFO S 2, A7V
—= T EiTo T,

@ CHRY A b ~DIEFHR DB
QOIZBITZAZ ) == 7 @B LD U 2 MZEE (X)) OF#R%
BANU Tz, 2O, BT~ & CEREIZ DWW TR S O F S ~ DR Z1T > 1=,

@ CEROEE
@D LY A R DHFIND, FFIZY A7 FEM~OEH N LT L S5 SCHRE
O 2EE LT,

® PEFEREEB D T-IERORH
DIZ X VIBE LIZCHRIZOW T, (2) GIZBWTIRE Lol FEREEE
12 (2) ®ITBWTHIE LT R 2 i&e L7,

(4) PFOS. PFOA. PFHxS LIA® PFAS 2> FFEITfR B BEHINE D 2 5 O

@O PFOS. PFOA. PFHxS LI#® PFAS 73 1-FidD U A MMl



AFAEDOHAAEEDH L ERINEICH T2 > THE &= FEEE%E N OT
— A R—=Z2—8 | O (1) IR I N EEEESE B W TERIINE DX G L S
LT 5 PFOS. PFOA. PFHxS LI ® PFAS 70 FHED4F & U A ME LT,

@ PFAS 2 (RO RUEE DB 2 )7 OFEH
INHDGFRED Y AT FAMZE T 2B FHE R OWE OB K OV L—
VL OGN ARG D 2 L A HIIC, DD PFAS 4y 1-Fl 2 & 12 Wbk, ik,
ApER, HYLFERR, FOMMBEICB O THEL L HERS 2 IE, BB L7,

@  PFAS 45T D %0 FLUNEE DS NENL AT 1)
QOIZ X VEEFL L= AE b & 12, PEAS 43 FFED 51 RUNEE DS i 2 385 L 72
U A NEVERR LT,

1.2.2. AETCEATHIEEFH

AFRAEDTEBIE K PLYELDITERARRR L2 RIZHOW T, Mt OBfERT S5 R
BELHELTED TRERT,

1.2.1. (1) ~ (4) OfEEICHT > TE, FEERNFITS U T, U TFOEAFZRZTH
DHNFEN L7,

MR AN ORI ERI M e A T 0K
ALFEMEOVAZFHE (F15) (ST OMEEDOEERBRE AT 58
SR AL AW AT B FREEO S BICRT D 3L (30 DR

ZARIERSED 5 4L EOFEBRR (WHE%Lat) 2f 72548

URAE U 7= SCHREE O FHER M O DERRIC Y 7> CiE, MO Z eI+ 2 s
(https://www.fsc.0.ip/vougoshu.html) Z&EIZL T, IFERAFEEZ WAL DT,



https://www.fsc.go.jp/yougoshu.html

2. ABEDP ORI OIRFNRORE

ARFEEORIEY N, PFOS, PFOA, PFHXS ® V A7 FHHIZE T 5 H D & LTt ekl
FHIKHETH D Z L MR T D720, MFTS4 R E L, AEEHE I 3 BofEs
ZEEE L7z, Bt it 121 0ENEICTE#H L (2) KO (3) OBEOIER D,
IO HE, KO (4) OERINEDE 2 GO EZ{To7-, £i-, AEREEO LY
FLOITYE-TH, FAEREZTOERKL OB OV TRFTSITTRE LT,

2.1. BRI A L R—

AWEOREICHZ> UL FHREH O UDWH#E L CTHE Lz, ERIZOW T,
1 EBRFSICBW TR —RTABERICRE SN,
BRI A R =23 2.1.-1 [T7RT,

F 2.1.-1 BHSAR—

K4 BT

iR HHE ALHRE R RFABEERIE AT BRETEREF 200 B A R
iz

Ok e+ ALHmE R RETERR 2R BT v 2 —
FriEtedx

A K [l ST = 5 = dn T AT ERT SRBRET R

Ik FIA RPN e S e S T S ANVEE SHik S
A%

N FESLAFFERR JE 15 N ESLER BT FERT BREEY A7 - (i FEarn
TR FRATHFIE R R

i e BERS KT KPR SRS AR B 70 7
iz

N ] FESLARE IR FABE IR EBRBTINI TR /KA BT FE AR Ik
L AR E

EEE RS ENZAAMITE 2 — DSARERITZERT = — MIFZERD
EThis

AR At HEZERT: SUVETRR M ARARE R
iz

L Ffbid FESLAFFERR JE 15 N ESLER BT FERT BREEY A7 - (i FE drk
TaF VdaT vy — ik Of) IR E BT R E 5

Bl TR RPACTETERT BREEMEAL AT IER « 43 F BR B AR AT (L " ik
i

VRSO el RPN S S5 il P w3 S o LR Live s S il
HEHIR




K4 BINE]

JKHR — S TE MBS B R FERsAs e M ERT AR B A FERT
(FEE) BeAtrfH
BT bOA ALHRE R BRETERRI PR E v 2 —
FHEHIR
AR MNZATBOE NS R H A SRS (L e s 2 —
BB E
R ] VAT R SREEERRT AL ) f- mR S0 B
Hix

2.2. BRER TORNFER ORI R

(FA+HIE, )

55 1A~ 3 [AIRET 2 ORGTHE L CREHEERE R 2.2.-1 1R,

£ 2.2.-1 RFTFSORFFFHROCREFHER

Rt MRS FRET SR

ERNEL RES - JE R o JERIEM (LHEER)

(2022 4E 11 H 21 H) - REBOWE ® EoRmE, SCERIRER T
- EE R EO®EE 5, SCRGEEEEIIZ DOV
- SRR S8 7 IR DR TN 5 2 RE
- SCHREREVEEBE D FRET

55 2 [ElfRES - PFOS, PFOA. PFHxS®(fk ® PFOS. PFOA. PFHxS® ik

(2023 4= 1 A 31 H) EIE ZEE
- Al E B O R ® [ H 2R E
« PFASH FREDFN RINEDE @ PFASHFREDFHl D% 2 )57
Z 07 2DV TR ESE

5 3 FlRGETS - PFOS. PFOA. PFHxSDO{5%k @ PFOS. PFOA. PFHxSDIH

(2023 423 A 14 H) R SR il HH R SR A e
« PFAS/y TFED M RUNEEDE @ PFASHYT-FED 1 RUNEE D
2 7 B ONF U E DN - 50 HeBERP T D 7 1 A TeRR
ISR DS O HEEONFRLMV EL®
cHREEORD L&D DAY 2 — )L Z TR




3. EBEMSESZI2I51F % PFOS. PFOA. PFHxS 3liE & Z DB RBICERDIN

£, BFHofhH

3.1. PFOS., PFOA. PFHxS fHMiZd AF

AFAEOHAEERME 1 MERNEICH T2 > THE L TR [FEBBES R ONT — & N —
A (R SN EBRER S (3% 3.1.-1) A XIZRIT. PFOS. PFOA. PFHxS FEAfiE®D
TERCIRILZ R L, FHliEZ AT L7z, 7ok, AFPHA TIX 2022 4 10 A KFFRTARS

MRl 2 IR R & LTz,

K 3.1.-1 FREXSR L L EBRHES ORE /BRI

P RY R AHlE (TR %152 PFAS

it FOR AR 5E WHO ® (2022, draft) PFOS, PFOA

a—F v 7 ALRER CAC - -

FAO/WHO &R & IR B 5E 5% JECFA - -

[ B i FER B IARC ® (2017) PFOS, PFOA

L EISES EC - -

RN £ i 2 2 B EFSA ® (2018) PFOS, PFOA

 (2020) PFOS, PFOA, PFHxS

% &t PFAS27 il

KEE N ERST FDA - -

KIEBREERGE T U.S.EPA ® (2016) PFOS, PFOA

® (2021, draft) PFOS, PFOA

KEEZFHET 2 7T L NTP ® (2020) PFOA

KE TV B IR B i B ATSDR ® (2021) PFOS, PFOA, PFHxS
% G ie PFAS12 il

KEFRE ' 2 — CDC - -

K pE 2 AR P 5 ACGIH - -

e [E & LR ET FSA - -

JEBRET - ARk - B U DFRA ® (2021)

(LB S BR R 57 B R AR )T ANSES ® (2017) PFHxS, < D1t
(PFHXA, PFBS, PFBA)

MOEFL Y A 7 FEMAFZE T BfR ® (2019) PFOS, PFOA

1T R AR Health Canada e (2018) PFOS, PFOA

T F R RET CFIA - -

F—ARFVT e ma—V—F K FSANZ ® (2017) PFOS, PFOA, PFHxS

A FEERR RS ® (2021) PFAS

— AR M B AT JE R CERI - )

MSZATBOE N LS AT B SR NITE - -

BRIEA MOE ® (2020) PFOS, PFOA

JEAE T MHLW o (RFT=&FE)  PFOS, PFOA

HARPEEREYR ® (2008) PFOA

o FHlEFIER; - FHliESEL L



32. =V RRA ¥ FENHBGV —EREOZF ORI SCER

3.1 CUEE U7 [EEBHEI S O EL b &l R A > k& HBGV O—E K 2Bk
L7z (3.2-1), £72. HBGV OARHL R A HEF L 7= (3 3.2.-2),



Al B

WHO

U.S. EPA

U.S. EPA

U.S. EPA

U.S. EPA

#3.2.-1 ERBREEZOFMEBIZBITA T FARA v F & HBGY

REA

PFOS and PFOA in Drinking-water (Draft)

Drinking Water Health Advisory for
Perfluorooctanoic Acid (PFOS)
Drinking Water Health Advisory for
Perfluorooctanoic Acid (PFOA)

Proposed approaches to the derivation of a draft
Maximum Contaminant Level Goal for
perfluorooctane sulfonic acid (PFOS) (CASRN
1763-23-1) in drinking water

Proposed approaches to the derivation of a draft
Maximum Contaminant Level Goal for
perfluorooctanoic acid (PFOA) (CASRN 335-
67-1) in drinking water

R4

2022
(draft)

2016

2016

2021
(draft)

2021
(draft)

e

PFOS,
PFOA

PFOS

PFOA

PFOS

PFOA

POD

7 v b 2 HAEBR TOREMIZ IS T % R EHRD (Luebker
et al., 2005b)

~ U AR AEBMRR TOMRT ORISR EE OB
N DD Rl D AR DOMERLMIEE (Lau et al., 2006)
TR OIMIEITY 77 U 7 HURRE O (Grandjean,
2012; Grandjean, 2017; Budtz-Jergensen and Grandjean,
2018) (29 % BMDL,, |ZHE-S & Bl S

POD, =7.91x 10" mg/kg/day

F-HED i BTSSR EE O R (Grandjean, 2012;
Grandjean, 2017; Grandjean, 2017; Budtz-Jergensen, 2018)
=B85 % BMDL, | 55 % Bt SH7= POD,, =149 x 10°
mg/kg/day

HBGV
(FEBINN D EAE: ng/kg/day HaR i)
Individual pGVs (PFOS and PFOA): 0.1 pg/L
Combined pGV (total PFAS): 0.5 pg/L

-

*provisional guideline values (pGVs) #XE
Iz v A ERHMHERE OREAMRE R, BRE
BIR DM % %255,

RfD =20 ng/kg/day

RfD = 20 ng/kg/day

RfD=7.9x 10-9 mg/kg/day
(=0.0079 ng/kg/day)

RMD=15x10" mg/ke/day
(=0.0015 ng/kg/day)



Al B

ATSDR

EFSA

EFSA

Health

Canada

REA

Toxicological profile for perfluoroalkyls

Risk to human health related to the presence of
perfluorooctane sulfonic acid and

perfluorooctanoic acid in food

Risk to human health related to the presence of

perfluoroalkyl substances in food

Guidelines for Canadian Drinking Water
Quality Guideline Technical

Document_Perfluorooctane Sulfonate (PFOS)

R4

2021

2018

2020

2018

e

PFOS,
PFOA,
PFHXxS,
EEte
PFAS
12 #&

PFOS,
PFOA

PFOS,
PFOA,
PFHxS,
PFNA
PFOS

POD

PFOS: 7 v k347 ER (Luebker et al. 2005a) TH 5
AT BHIREAE & AR R o E R 1T -5 < NOAEL # &
hZ4li A& (HED) (C#% L 7= NOAELuep = 0.000505

mg/kg/day

PFOA: ~ U A4 HMERER (Koskela etal. 2016) THx b
NI B ~ORBIFES< LOAEL % b &4l &
(HED) |Z#tf L7z LOAEL = 0.000821 mg/kg/day

PFHxS: 7 v hKIE G- MRER & AR AERER 7 )
—= 7B OB A BR (Butenhoff et al. 20092) TH &
AT R R b B D IR/ T R 555 < NOAEL % K
SR (HED) (2453 L7 NOAEL, = 0.0047

mg/kg/day

PFOS: i ADIMiE s a L 25—/ LEmD L5, KOF
DT 7 F UHURISE DK T

PFOA: MiEHhi=a L 25 n—lmo L&

(Steenland et al., 2009; Nelson et al., 2010; Eriksen et al.,

2013; Grandjean et al. 2012)

U7 F UoBRRICKT D REROKIEDILT & PFOA,

PFNA, PFHxS, PFOS &&FL~L & DRIz FE5<

BMDLio = 17.5 ng/mL (IfiLi& ¥ E) (Abraham et al., 2020)

7 v b 2 FEFRATE 535 (Butenhoff et al., 2012b) (233
B TR AE R I 25 < NOAEL = 0.021 mg/kg /day

10

HBGV

(FEINPN OB ng/kg/day H#AFH)
PFOS: oral MRL (intermediate) =
2x 10_6 mg/kg/day
(= 2 ng/kg/day)
PFOA: oral MRL (intermediate) =
3 x 10" mg/kg/day
(= 3 ng/kg/day)
PFHxS: oral MRL (intermediate) =
3x 10_6 mg/kg/day
(= 3 ng/kg/day)

PFOS: TWI = 13 ng/kg/week
PFOA: TWI = 6 ng/kg/week

4 £ PFAS (PFOS, PFOA, PFNA, PFHxS)
MDAt Tolerable Weekly Intake (TWI) = 4.4
ng/kg/week

TDI = 0.00006 mg/kg/day
(= 60 ng/kg/day)



Al B

Health

Canada

FSANZ

ANSES

AT 254 FATHE
Guidelines for Canadian Drinking Water 2018
Quality Guideline Technical
Document Perfluorooctanoic Acid (PFOA)
Hazard assessment report —Perfluorooctane 2017
Sulfonate (PFOS), Perfluorooctanoic Acid
(PFOA), Perfluorohexane Sulfonate (PFHxS)
OPINION of the French Agency for Food, 2017

Environmental and Occupational Health &
Safety on the ""development of chronic
reference values by the oral route for four
perfluorinated compounds: perfluorohexanoic
acid (PFHxA), perfluorohexane sulfonic acid
(PFHxS)

e

PFOA

PFOS,
PFOA,
PFHxS

PFHxS,
D
(PFHXA,
PFBS,
PFBA)

POD

7 v b 13 R 5Bk (Perkins et al., 2004) (ZF51)

2 AR K22 T 9 BMDL1o = 0.05 mg/kg/day

PFOS: 7 v k2 #ARAFHTE A Bk (Luebker et al.

2005b) 1281 2 AR OREREINIHIZ -5 < NOAEL

0.1 mg/kg/day

PFOA: ~ v ARAFHMRER (Lau et al., 2006) (251 2 Ik

W DORREIEIZ -5 < NOAEL 1 mg/kg/day

PFHXS: TDI B H D 7= O+43 7 58T 72 25, PFOS @

TDIF+ DI AR L RET D EABND

Z v NAEB G- & SRR A TR (Butenhoff et
al., 2009)(Z331F 2 APl E AN, R RIC &5 <
NOAEL = 1 mg/kg bw/day

11

HBGV
(FEINPN OB ng/kg/day H#AFH)
TDI = 0.000021 mg/kg/day
(=21 ng/kg/day)

PFOS }& O PFHxS: TDI = 20 ng/kg/day
PFOA: TDI = 160 ng/kg/day

PFHxS: iTV = 0.004 mg/kg/day
(= 4,000 ng/kg/day)



BT 1E

U.S. EPA

U.S. EPA

U.S. EPA

U.S. EPA

#3.2.-2 AU R EHEREEI D PFOS, PFOA %MDY R 7 FHEIIZIWT HBGV DRBHL L 72 o 7= T —&

BALEZ2
Drinking Water Health Advisory for
Perfluorooctanoic Acid (PFOS)
Drinking Water Health Advisory for
Perfluorooctanoic Acid (PFOA)

Proposed approaches to the derivation of a draft
Maximum Contaminant Level Goal for
perfluorooctane sulfonic acid (PFOS) (CASRN 1763-
23-1) in drinking water

Proposed approaches to the derivation of a draft
Maximum Contaminant Level Goal for
perfluorooctanoic acid (PFOA) (CASRN 335-67-1) in

drinking water

FATH e
2016 PFOS
2016 A PFOA
2021

(draft)

2021
OA

(draft)

Z DAt

12

ARAL SR
Luebker, Deanna J., et al. "Two-generation reproduction and cross-foster studies of
perfluorooctanesulfonate (PFOS) in rats." Toxicology 215.1-2 (2005): 126-148.
Lau, Christopher, et al. "Effects of perfluorooctanoic acid exposure during pregnancy in
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Method 533: Determination of Per- and Polyfluoroalkyl
Substances in Drinking Water by Isotope Dilution Anion
Exchange Solid Phase Extraction and Liquid
Chromatography/Tandem Mass Spectrometry

Water quality — Determination of perfluoroalkyl and
polyfluoroalkyl substances (PFAS) in water — Method using
solid phase extraction and liquid chromatography-tandem
mass spectrometry (LC-MS/MS)
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USEPA. Method 533: Determination of Per- and Polyfluoroalkyl
Substances in Drinking Water by Isotope Dilution Anion Exchange
Solid Phase Extraction and Liquid Chromatography/Tandem Mass
Spectrometry. 2019.

ISO. Water quality — Determination of perfluoroalkyl and
polyfluoroalkyl substances (PFAS) in water — Method using solid
phase extraction and liquid chromatography-tandem mass spectrometry
(LC-MS/MS). ISO 21675:2019, 2019.
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https://www.epa.gov/dwanalyticalmethods/method-533-determination-and-polyfluoroalkyl-substances-drinking-water-isotope
https://www.mhlw.go.jp/content/10900000/000922150.pdf
https://www.env.go.jp/hourei/add/e073.pdf
https://www.mhlw.go.jp/content/10900000/000638290.pdf
https://www.mhlw.go.jp/content/10900000/000856210.pdf
https://www.env.go.jp/press/109708.html
https://www.env.go.jp/press/108091.html

5. PFOS. PFOA. PFHxS LIS ®D PFAS 4> FREICAR DI BUINE DE 2 FF DB

5.1. EEEHSEIE CRBINEDOHRE S TUVD PFAS 0D Y R Mb

ATABEOHAAFEEZERIH 1 MERINVEICH 2> THE LT XX EBRESE L NT —F _R— 2 —
B oD (1) Ci# SN EEEBES B W TFERIE DXSR & STV b PFOS, PFOA,
PFHxS LIS+ @ PFAS 77 f-fi & LT, LA N OERHIIE S 417- PFAS 43 FfiZ2 U X ME LT,

»  Fact Cards of Major Groups of Per- and Polyfluoroalkyl Substances (PFASs) (OECD, 2022)

https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/cbc/mono(2022)1 &doclang

uage=cen

»  Poly- and perfluoroalkyl substances (PFAS): sources, pathways and environmental data
(UK Environment Agency, 2021)

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/1012230/

Poly-_and_perfluoroalkyl substances -sources_pathways and_environmental data -_report.pdf

»  EC Drinking Water Directive (ZUX#; S 4172 PFAS
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32020L.2184 & from=EN

> U.S.EPA working list (ZUX# X 4172 PFAS

https://www.epa.gov/sites/default/files/2019-05/documents/pfas_research_list.pdf

> UNEP POPRC18 Long-chain perfluorocarboxylic acids (PFCAs, C9-C21) & % O M OEH 4
BDY A 7a7 5 AI/L%E (UNEP/POPS/POPRC.18/6/Add.1) (ZHi7 &i17- PFAS
http://chm.pops.int/TheConvention/POPsReviewCommittee/Meetings/POPRC18/Overview/tabid/9165/ctl/
Download/mid/25773/Default.aspx?id=7&0bjID=30932

F72. OECD O Portal on per and poly fluonated chemicals® X ¥ /A3 4172 Global database of
per and poly fluoroalkyl substances (PFASs) * @ [3 overview with CAS| — NI HADREAFAL
FWE L LTS SN WE D S b RS EHIE T R O E R G E R X 7
2 (NITE-CHRIP) (ZUN#k EN=EITHOWTH Y X MIMA Tz,

2 https://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/
3 https://www.oecd.org/chemicalsafety/risk-management/global-database-of-per-and-polyfluoroalkyl-substances.xlsx
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https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/cbc/mono(2022)1&doclanguage=en
https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/cbc/mono(2022)1&doclanguage=en
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1012230/Poly-_and_perfluoroalkyl_substances_-sources_pathways_and_environmental_data_-_report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1012230/Poly-_and_perfluoroalkyl_substances_-sources_pathways_and_environmental_data_-_report.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32020L2184&from=EN
https://www.epa.gov/sites/default/files/2019-05/documents/pfas_research_list.pdf
http://chm.pops.int/TheConvention/POPsReviewCommittee/Meetings/POPRC18/Overview/tabid/9165/ctl/Download/mid/25773/Default.aspx?id=7&ObjID=30932
http://chm.pops.int/TheConvention/POPsReviewCommittee/Meetings/POPRC18/Overview/tabid/9165/ctl/Download/mid/25773/Default.aspx?id=7&ObjID=30932
https://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/
https://www.oecd.org/chemicalsafety/risk-management/global-database-of-per-and-polyfluoroalkyl-substances.xlsx

PFAS 53 F-FE D — %172 43 FH & L T“OECD Working towards a global emission inventory of
PFAS: Focus on PFAS status quo and the way forward” (OECD, 2015)* [ZU¢dk S 7= d D&% 5.1.-
112”7, F£72. OECD IZ LY 2022 FF1T/AF S 417 PFAS Fact cards (OECD, 2022) 12351 %
T72 PFAS 7 V—7 % 5.1.-1 IT" T, AFHAIZIT 2 PFAS 43 Ff U A MMERTIE, OECD

WA ZHNEDPFAS ZL—F 12> T, Z—7RINCHEBE LT~

YER% U7z PFAS 23 7R D U A b & BIIs-4 (2R T,

PFASs

| polymers

Per- and polyfluoroalkyl substances (PFASs)

perfluoroalkyl carboxylic acids (PFCAs), C_F;.,,-COOH

perflusroalkane sulfonic acids (PFSAs), CFyp,-504H

_ perflucroalkyl acids (PFAAS)

CoFanerR perflucroalkyl phosphonic acids (PFPAS), C,Fay.-POsH,

perfluoroalkyl phosphinic acids (PFPIAS), (C,Fy,1)(C,oF s FPO,H

PASF-based substances

| perfluoroalkane sulfonyl fluoride (PASF)
C.Fy4150,R, R = NH, NHCH,CH,CH, etc.

CoFane130,F

L polymers -

_ perflucroalkyl iodides (PFAls) . Fluorotelomer iodides [FTls) — Fluorotelomer-based substances
Cann,ﬂ Can."1':H2':HQ| CnF‘gn”':Hz':Hg'R. R =HNH, NHCHQCHQOH. ele.
= and polyfluoroether carboxylic acids (PFECAs
— per- and polyfluoroalkyl ether-based substances " ’:l.g.,cst'.'C rrpk (PFECAs)
per- and polyfluorcether sulfonic acids (PFESAs)
., CgF 140 CF,CF,50.H
polyietrafiucroethylene (FTFE), 89. CgF 15(0F,CF,S05
polyvinylidene fluoride (FVDF),
— fluoropolymers (FPs) — fluorinated ethylene propylene (FEP),
perfiucroalkoxyl palymer (PFA),
palyvinyl fluoride (PYF), elc.
flucrinated {methjacrylate polymers"
— side-chain fluorinated polymers — fluorinated urethane palymers®
flugrinated oxetane polymers
* These polymers are based on
. maonamers derived fram PASFs or
— perfluoropolyethers (PFPEs) — &4. HOCH;O-CrF 5 -} CH,OH fuorotelomer-based raw materials,

5.1-1 OECD iZ £ % PFAS O—&B8 724338

(Working towards a global emission inventory of PFAS: Focus on PFAS status quo and the way forward (OECD, 2015)

ASUR 7453

4 https://www.oecd.org/chemicalsafety/risk-

management/Working%20Towards%20a%20Global%20Emission%20Inventory%200f%20PFASS.pdf
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https://www.oecd.org/chemicalsafety/risk-management/Working%20Towards%20a%20Global%20Emission%20Inventory%20of%20PFASS.pdf
https://www.oecd.org/chemicalsafety/risk-management/Working%20Towards%20a%20Global%20Emission%20Inventory%20of%20PFASS.pdf

Fact card
No.

1

10

11

12
13
14

15

# 5.1.-1 OECD Fact cards 2MERL S 7172 PFAS 7 v —7F
(Fact Cards of Major Groups of Per- and Polyfluoroalkyl Substances (PFASs) (OECD, 2022) % J&(Z1ERK)

TN—T4

Perfluoroalkyl phosphonic and
phosphinic acids
Perfluoroalkyl carboxylic and
dicarboxylic acids

Perfluoroalkane sulfonic and

sulfinic acids

Per- and polyfluoroalkylether
carboxylic and sulfonic acids

Perfluoroalkanoyl fluorides and

their derivatives

Perfluoroalkanesulfonyl

fluorides and their derivatives

n:2 Fluorotelomer-based

compounds

n:1 Fluorotelomer-based

compounds

Perfluoroalkylethers, epoxides,

and vinyl ethers (non-polymers)

Perfluoroalkenes and

derivatives

Specific hydrofluoro-carbons, -

ethers, and -olefins

Side-chain fluorinated aromatics
Fluoropolymer

Fluoroelastomers

Perfluoropolyethers

WEHA

PFPA
PFPIA
PFCA
PFdiCA
PFSA
PFSIA
PFECA
PFESA
PACF
PACF-based
derivatives
PASFs
PASFs-
based
derivatives
FTOH
n:2 FTO

n:1 FTOH

PFE
PFEp
PFVE

HFC
HFE
HFO

FKM
FLS
PNF

elastomers
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5.2. PFAS b RO AINEDE 2 F DEH

PFAS 53 FFED Y A 7 FHIIZE T 2B AR R OIUEDEE R O V— v 7 OR 4P
R 52 A HMIC, 5.1 THEE L 72 PFAS 20 TR OWTC, Wbk, Bk, EER, 5%
FREDIGHEE 2 INEE - BH U=, WEIZ DWW T, stratified dipole arrays (SDA) EEGf 12 HE-5 <
Et AT o 72, BRI DWW TIERHmE RS I K 2 B PLC BRI S 5D < B, AERERIC
DNWTIHE W EFRAERSNE (LR 1230 < MG AL E O JE HIF# VG Y ERBIZ DWW T
X, ERNOBREKPE=2 1 /T — % LM RENET — % 22 R Lz, 2O, #Es+
TOE=FZY TR LT,

5.2.1 SDA ERE&ICHES < BEt

PFAS 135V KL L Bt 2 oo =— 7 W B2 e M 24T L . PFAS O85E 1% SDA B
ICE DA TE 5 2 LA & TV 5 (Hasegawa, 2017°), AFHA TlL, MFtE TO PFAS
ST RRICBT 2 RENC L, BERIIER LY SDA FiICBE T 2 15 @it 2 = . PFAS @
Motk & e & DBBEMEC SV TR AT o 72

SDA HFTld., MR R EEH N S—7 LA 7L L (R S OS THEAICHEBEE
L. sk CR 8 D8R m > 7(m=7:PFOS) ® PFAS CTIZHCEANKEZ V., m < 6(m=6:
PFOA) @ PFAS |E—/3 1 & LCHEETLHEE 2 HD,

SDAM# A S E L LI PFAS DFEMDE 2 FIZHOWT MFESTOERERZLLFITRT,

v PFAS [ZOWTIIERDIRALKFEZFLETHEZITY TULTE ST (ANENE (PK Z5) (220
T, SDA HFaa BE LICHBENINE L Z X DD,

v SDAHEHIZHS< &, PFAS X CR N 8 LLETHOEA L, B EEEEsmEs B2 60
o CRBHN 8 VWA, 1 0 TELTEHLEN, BT LTOFEMEREERTLIEZEXL
no—J, BEENTO X X7 BRKS N A CERICE 2 DHBITIRMATH Y | S%IFZED
VETH D,

v BB T, CREA8DOLD LY 10011 O L O THENRWERZ RTHELHY ., &
KNTPFASIZ 1 0T L LTEDE-TWNDHHEENREZ LN,

VvV OBREPTHRIEINIRELNLVTIIECESBELDINE I NEIAATHY . EHLBRVE
FIHT D AREME D B2 B D,

v 0KEBH PFAS 120\ T h, B0 IC SDA Blfg A CT& ., CR MMV ESCH CES %
PESIHEEZAT D EERTRIVIZVWEEZLND (=—T UL AT 5 GenX %),

v =T WHMEEE AT D PFAS X, —— T /UIEE ) TR AN D LALFIICARZETH D |
HEEBEZD ETORA L NERDBEEZLND,

5 Hasegawa (2017) Physicochemical Nature of Perfluoroalkyl Compounds Induced by Fluorine. Chem. Rec. 17, 10, 903 -
917.
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METEIZB T D EHIIB W T, PFAS OIRWNEIRECHNE A 1 = X A2 T, SDA Bl
5 F X7 PFAS i OB N ME LB 2 5D 2 L3RS V-, —J7 T, SDA Biis & ik
AH = AN EOREEMEIZONWT, AR TOHX R RSN PFAS 4+ D H B EAICE
2D FIIXANICEB T DEIIEEIC OV TR AR DN LB IR TH D & OB
i,

522 FHIOFAGEENIC K DI, AER. HRERBROFRITOIE - BH

PFAS %5 FFEOBHARH R OUEDBILE K N T N—Y 0 7 O UM 2 Gt T 5 72D D
BtE LT, LFDOIEROIUE « B AT T,

[FEAmBERE I & 2 FFmk L]
> YESMERISE IS BT BRI R E
+ U.S. EPA |Z & % Referecnce Dose (RfD) #%iE
+ ATSDR (Z X % Minimum Risk Level (MRL) &%
* EFSA |Z X % Tolerable Weekly Intate (TWI) 3% /E
+ ANSES [T X % indicative toxicity value (iTV) % 7213 toxicity reference value (TRV) &
> R E SR O NHEAR L
+ ATSDR (2021) Toxicological profile for perfluoroalkyls
NHANES2003-2004 T 12 i LD Mg S Sz 10 L OMhoE=2 1 > 7T
M &z 2 fE (12 F)
+ EFSA (2020) Risk to human health related to the presence of perfluoroalkyl substances in food
EFSA (2012) Scientific exposure report D %5 & 72 7= £ PFAS (27 ff)

e
i

DS ARG h o> b ]

> FREVEABGEYE K (POPs S:4Y) 12351 DB OB OB IR & & 1)

> AFan Ok, G G AR OMHIBRIZ B BN (REACH Bl (21T DR, 387k
i Y A M (RIEEWHE (SVHC) & LTRE)

> EONEREARSE Y

[ENICHT2E=4 Y o 7RG ORISR AR ]
> EickamEdhe=x) FF—XF
- KIEKIZHSIT % PFOS DR E R (FATBE)
- AT v LAY EEGEIRDUBER A ORER BREE)
AL BREE SRR A BRIEE)
> EICE Db bl ARERE T — 4
ALFWEDOANA~DIE L BRE=2 YV THAE (3 1y M) BREEE)
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> ALFEREW AR T — 4

CkEICBIT =421 7R]
> S5 BORBIHG I E AR (UCMR 5)

INHOT X OEIFERE [HIIR-4 PFAS 73 TFEDO Y 2 b 1277,

F 7o FHmERRE F 721X EIZUNE X472 PFAS (PFOA. PFOS, PFHxS LIS 1 D), Hi
XI5 (et 2 &) PFAS, B L2 BREHRE=X U /T — X NAF I 7= PFAS, [EIZ
£t FOMFRERET — % H3AEK SI7- PFAS 2K 5.2.-1~% 524 [T T,
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#5.2.-1 ¥ESEEBISEIC X BRI AR E S 7z PFAS (PFOA. PFOS, PFHxS DA 3, M)

Group Name &R CAS RN

PFCAs Perfluorobutanoic acid PFBA 375-22-4

Perfluorohexanoic acid PFHxA 307-24-4

Perfluorononanoic acid = PFNA 375-95-1
PFSAs Perfluorobutanesulfonic = PFBS 375-73-5
acid
Per- and Hexafluoropropylene GenX 62037-80-3
polyfluoroalkylether = oxide-dimer acid, 13252-13-6
carboxylic and ammonium salt (EPA)

sulfonic acids

1) BEHb 8 2) e FEE D 2 L T O i R I AR

Hi& bk
(NITE CHRIP) = 43¥4

. BEA7 D

: BE(7

: BE(7

31

HBUTE - A
HE (1)
(2020 4E)

2 LA D

U.S.EPA

RfD &
(IRIS)

FEffieh
(IRIS)

FEAL
(IRIS)
RfD 7% &

RfD %€

e

ATSDR

I

I

MRLs 7

=

INE

=u
34

EFSA

I e

INE

TWI R E
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e
fi
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TRV & E
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£ 522 WSMEREEIC L ARFINR @EFFHEED) EEIFHMEE NI S L7z FAS (PFOA, PFOS, PFHxS LIS o & M)

ZV—7  Name W& CAS RN Fiz ek BE - WA USEPA ATSDR EFSA  ANSES  POPs EU REACH
(NITE CHRIP)  433H & ()
(2020 4E¥)
PFCAs  Perfluorodecanoic acid = PFDA 335-76-2 - BEfED 24EDI Ty RRET ISt ISt - fatt SVHC
(IRIS) (LC-

Perfluoroundecanoic PFUnDA | 2058-94-8 - BEFF D 2fLLFY - Y& 7 lI'& 7 - PFCA) SVHC
acid
Perfluorododecanoic PFDoDA  307-55-1 7oA B2 < - I I - SVHC
acid TEMEA
Perfluorotridecanoic PFTrDA | 72629-94-8 | 7w FERMmE | EH? <1 - - g - SVHC
acid 15 A
Perfluorotetradecanoic | PFTeDA | 376-06-7 7 v RS mE AR <1 - - IS - SVHC
acid 15 A
Perfluoropentadecanoic = PFPeDA  141074-63- 7 v ERMmE  BEHR? <1 - - P& - -
acid 7 T A
Perfluorohexadecanoic = PFHXDA = 67905-19-5 - B2 <1 - - IS - -
acid

Perfluoroheptadecanoic - PFHpDA = 57475-95-3 - - - - - - - -

acid

Perfluorooctadecanoic = PFOcDA = 16517-11-6 - - - - - & - -
acid

Perfluoroeicosanoic PFEiDA  68310-12-3 - - - - - - - -
acid

Perfluorononadecanoic = PFNDA 133921-38- - - - - - - - -
acid 7

Perfluoroheneicosanoic = C21 - - - - - - - - _
acid PFCA
1) BEFA b FWE 2) R WE 3) mibdeEE D 2 #HU T oo m i IEAR
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TN—=7 | BEFF

PFCAs

PFOA

PFDoDA

PFTeDA

PFHxDA

PFSAs

PFHxS

PFOS

1) 5 HER e E

#£52-3 BT 2BEBRE=FY V75— NAFE ST~ PFAS

CAS RN PN

~)L7 ) Fnm
o B R

335-67-1

~)L 7 )NvF e
KT R

307-55-1

~)LT7 NG
T hIT A
@Z‘%

376-06-7

~)L 7 )G
XTI
g&@

67905-19-5

~)L 7 )G
N AL
g

355-46-4

~)L7 )G nm
* B A
RNV L3

1763-23-1

Hi&
(NITE CHRIP)

HHERA,
K 0D 2 T AL EHLA

THKHA, BKHA
RS A

3R S LA

3RS LA

Ay XHE, R, KR
HEREEES (LS MREERE, 1
KA, BEARA, OO
A, MRS

L&
g

14D

R

R

Bt 2

B D

(1 %% Vs

TETIE)

14D

BGE - wA

HE (1)
(2020 4E)

<19

<19

<19

1-<1,000

BEHE=S Y L ST =4

JEFE & DAKEKF O2E

Tk, EADOEEFRE)
BRIEAA I L DERBEFERETA

REEE L D bR EE e
g

T TR 27,
R nd~0.3 ng/L

T TRRAE (R FRRAE) : 0.014~0.1 ng/L
REEAIC L D E R e
T b g

T 7E Hh gk 27,
R P nd

B TRRAE (A FRRAE) : 0.021~0.1 ng/L
BRIRAIC L 2P EREFERE
T b

T 7E K 27
FRHIHEDH: nd
Bt T RAE
JEI5E I K B AGEAR T D[

Tm\@mmélﬁﬁ)
BREIE I X A BREEEREAE
E%%Kiémﬁ*¢@£l

TK\@K®QI%E)
BREIE T K D BRI IR A

2) Bt b wE @%ﬁﬁ#%gzﬂ%ﬁk?%%@ﬁ%ﬁ@@%ﬁbaFVML@@%%A&U
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A
BB L D EEFAERDUERERE ()1,

3

0

0

(RS THRMHE) : 0.014~0.061 ng/L
A
REEE I L D RETFERGUEERA (I,

G
BB L D EEMFAERDUEEHRE ()1,

A (2019)

A (2019)

A (2019)

M,

T,

e,



#£52-4 HiZLb e FOMPEERET —Z BAFE S1L7z PFAS

TN—T | WEFR CAS RN E2yin i {bggikodE G - A b SR ERE
(NITE CHRIP) B (1) (RN 3ARE T — & R )
(2020 %) (ng/mL)
PFCAs PFHXA  307-24-4 A ar R o = T S - - - 47T N.D.
PFHpA  375-85-9 NUTFh TG a T H R - BEAE D 24ELLF D S (SD) 1 0.0050 (0.0039)
FOfE () - N.D. (N.D.~0.32)
PFOA 335-67-1 T RV A N, THAH KA 1R - ) (SD): 2.2 (1.0)
AROFR I ALBRA, RSB A HPYLfE (EPR) : 2.0 (0.41~6.2)
PFNA 375-95-1 NTEF TN a )T R ST A BEAE D 2T Y | Y (SD): 1.6 (0.82)
HRofiE (#EPH):  1.5(0.49~4.9)
PFDA 335-76-2 )FFHINF T g - BEfzE D 24LLF Y SFEE (SD): 0.52 (0.35)
HRoRfiE (%5PH) : 0.44 (N.D.~2.0)
PFUNDA  2058-94-8 @ ~L7Anv 50 f - BEfeE D 24T S (SD): 1.4 (0.92)
FROLE (#iPH) : 1.2 (0.38~5.9)
PEDoDA | 307-55-1 ST Ea RFEH 7 FE R IR HE D) <19 S5 (SD) : 0.037 (0.14)
R () N.D. (N.D.~1.4)
PETIDA | 72629-94-8 L 7LAm kU5 0 Bk 7 FSR ST A B <19 F¥ (SD): 0.15 (0.28)
HOLE (#iFF) : N.D. (N.D.~1.4)
PFTeDA | 376-06-7 ST EaT NTTH U 7 v F RS G PEA BEHL Y <19 SEHJ (SD) 1 0.0072 (0.059)
HLE (#EFF) : N.D. (N.D.~0.59)
PFSAs PFHxS | 355-46-4 FNUFH T EAFY AR - B 1-<1,000 @ ¥ (SD):1.0(1.4)
NG (1 F5 28 FPYLfiE (EEPH) : 0.76 (N.D.~11)
T7E)
PFOS 1763-23-1 U T7AFr (F7 Zr-1-ANKRy | Ao X3 CEERH, LSIHB 142 - ) (SD):3.9 (2.5)
[i73) FURE, THAH, BEAAL Ko FRULfE (GREPH) : 3.4 (1.1~14)
A, BAESCE A
PFDS 335-77-3 AN A aYTF T h - AR - - - 47T N.D.
Ve

1) e E 2) MR e E 3) BEUEFWHE 4 FRULEWE  5) MHEREE D 2 LU o720 fE R EHEA
6) EAUL W EE I ROALK R L (1 b L ORISR AL L)
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5.3. PFAS & TR D & RIEDESNRALA T

522 K VPR U B A S &2, PFAS 4y TR DN RIAE DS E 2 Mt LT,

PFAS 73 TFEIZ DWW TIE, BET =203 EoN T D L OIF—5OWEICRLNTERY | &
PERA B = XTI LTH RO NE N LD, B E CHEMERCHEMEA = X LT
SLEREORESCIIN—E U TIIRETH L B2 BN, ERNTOIELS BRICESL
B ERENBENTH DA, PFOS, PFOA LISLD PFAS 5y FFEIZHOWTHE=HX Y 75
—ZIIRENTH Y | X BFEEOHEIEDLE R TH D,

2O LD IIRBUTI T D PFAS Zr TR F IR OEESEE ORGEHI I W TiE, B,
M REOFROBLAN D, MBAMERES I X 0SB RE SN WE. HiflxyE
(POPs 540 CTHai o OF84 PFCA (LC-PFCAs), REACH HANIZ I B HIR° SVHC 5D %4
WE., EU SEKIES Oxt4: PFAS) OB W EEBE 2 bND, o, 1< BEHEEDO
RN STV WA S F 2D & ENTRLEIA DO ERE R & 0 MRS =
ZY TG Lo TWDWEIZHOWTIE, ENTHRBRICHER SAUI<KERNEZY 952
EDD, BEERENEEX OND,

U bZ5F 2, RHETIE. D) WAMERSIC X 23l R E SN WE. 2) Hilksw
E (et A ETe), 3) ENTRIEmRAOEENH VD . MhoFsMER TE=2 ) v Ikf%R L 7
S TWDIWEIZHONWTER 531 IR TEILER aT 21T, BIRER aTICESEBREDOR
MEITo T,

# 5.3-1 PFAS p FREOARNEDOKRIICBIT IBEERaT

i BERERAaT
1) MEAMEBIZEIC X 2R HMIE B E S -l 2
2) HHGmE (Rt 2 Ete) 1
3) AN TRERADSEERH O . HoMIMERE TE=4 U v 7

1
KtE Lo TWAHE

BN DT ORISR, BRE R a7 B35 I 7-¥E (PFOS. PFOA, PFHxS & % D%
fr<) 2% 53-21TR-T GEMIL THIR-4 PFAS o FfED U X h ] S/,
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#5322 BEEERaTHMNE S PFAS &y 1
%9 2% PFAS 4y 1-f& D

IN—T)vFa UM (PFNA) & D1
R—=T AT H ARl (PFBS) & D
NR—T A7 K fE (PFBA)
3 =T )V Fa~FH U (PFHXA) & Z 0
ANFH T AR T L B bR ERE DT =T L (GenX)
IN—T )V r~7 X g (PFHpA)
2 N—T)vAa T H B (PFDA)
IN—=T A v 7T 1 W (PFUnDA)
IN—T ) F a2 B g (PFPeA)
NR—T )V K5 % e (PFDoDA)
N—=T A MY RT U (PFTDA)
N—=T)NFaT 87T (PFTeDA)
NR—T ) F a0 25 % g (PFPeDA)
=T )vF a7 255 (PFHpDA)
IN—=T A a7 BT I U (PFOcDA)
=T A nrxA 2% B (PFEIDA)
1 N—T)vA v )77 (PFNDA)
IN—=T A a~r A a2t B (C21 PFCA)
IN=T AR H L A)VIR PR (PFPeS)
IN—=T)VFa T B AR B (PFHpS)
IN—=T)Am ) F AR CEE (PFNS)
IN—=T)vFa T ) AV VR (PFDS)
N—=T AT 5 AR (PFUNDS)
R—T A RFH 2 AR R (PFDoS)
N—=T)Fa N T ALK (PFTIDA)
2) BALAYIOWIZONTIE, S AWE T DL LTE & THKA
3) PFOS. PFOA., PFHxS &% DHIIZi%Y

EREA =T
ARtA=a7)

4

BHERA T O 3 LLEE2>7-%E (PFOS. PFOA, PFHxS & ZDHi%kR<) &%
53312 T, N—=T AT X AR (PFBS)(BEREAaT:3) LX—=T v FnT X
VAN T Y U L (K-PFBS) (BEJEEE X 2770 4) [ZOUTIE PFBS &2 DI, /X—7 1
o (PENA) (BEE AT 4) LoA—=T )4 n ) F U7 o E =7 L (APFN)
(BEREAaT:3) IZOWTIEPFNA L ZDHE L TE LTI L 72,

PLEORER X0 | ARFREIT IO TEIUE DL 23 &\ PFAS 4y 7 & L C PENA, PFBS
& D, PFBA, PFHXA & = M, HFPO it “ &AL D7 =7 LM (GenX) @ 5 FE)
EiFoni,
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J—"

PFCAs

PFSAs

PFCAs

PFCAs

PFPEs

WHE

N=TNFnr ) F
VAVA =Sy N =}

WR—=T)vFa T Z AR R
VRN -}

IN—T vt ua TR R

R—=T VG a % g

T U= N

F MU DA

~FV Tt ue e L oL
Wi —BEKEZFDOT E=T A
e

#53.-3 PFASH TRV A DO BEBEEXaT IULERST-HE

W

PFNA
APFN

PFBS
K-PFBS

PFBA

PFHxA
PFHxA NH4
PFHxA Na

GenX/

PFPrOPrA,
HFPO-DA
(acid form)

1) JRHFEEED 2 AL F OO fE RN

CASRN il - i
ANE (L)
(2020 4F)

375-95-1 2 4ELLF D
4149-60-4

375-73-5
29420-49-3 1-<1,000

375-22-4

307-24-4

62037-80-3 -
13252-13-6
(EPA)

U.S.EP
A

FEff o
(IRIS)

RfD 7%
—

rE

RD &%
TE
(IRIS)
FFAM
(IRIS)

RfD &%

rE
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APk L
ATSDR EFSA
MRLs TWI
ol
nol
T ST

ANSES

POPs

e
(LC-
PFCA)

Bl

EU EU
REACH DWD

SVHC Pop s

SVHC -

PSES

HIPRIEZE W5

SVHC

SVHC -

T=4 EREAaT
N4

U.S.EPA FF{ffE il [E N #LE

UCMR 5 #T AR &
T =
N
H

Pop s 2 1 1

poE- 2 1 1

x5 2 1 -

x5 2 1 -

Pop s 2 1 -



54. ZOMOBEFER CRKEOFMmENMN)

KIENZIFT 5 PFAS 3 FFEOFN RAEE DL DRG0 S B FEH E LT, LRIEKIE
(Safe Drinking Water Act: SDWA) (23317 % PFAS Ml O fc#r@hm, & O New Approach
Methods (NAMs) %1 L 72 PFAS FF-Al OB SCNAG AT T IZ DWW TLL P IS A 8 L 7,

5.4.1. SDWA (281} 5 PFAS H#l D& ErEhm

U.S. EPA (X SDWA O & | F—FEECEIKHAI (National Primary Drinking Water Regulation:
NPDWR) #E®H, ANLOKET AT AR ZERT HHEREZ AT 5, 2021 43 H, EPA
I%. BCBKH O PFOA KUY PFOS % #iifil5 2 PhiE & B L0755 4 IRECBAKIG Y E Al V) A |k
(U 2 15 Y D e & 7 LR T (Announcement of Final Regulatory Determinations for
Contaminants on the Fourth Drinking Water Contaminant Candidate List) Z%# L7, Z DOWRED
—B & LT, 202343 A 14 H, EPA [£3 5.4.-1 {Z/” 3 PFAS 6 #EHEIZ-DUCTD NPDWR
RERRL,

#54.-1 BREIN/Z NPDWR R

W R S N7z MCLG™ %ﬁ%g&g 11\/4%1,2)
PFOA 0 4.0 ppt (4.0 ng/L)
PFOS 0 4.0 ppt (4.0 ng/L)
PFNA
PFHxS 1.0 (&R oT) 1.0 (&Ko)
PFBS Hazard Index Hazard Index

HFPO-DA (GenX chemicals)

*] Maximum Contaminant Level Goal (MCLG) : fig KFFAIREL D HARE, JERIRIINIZTE, I Y 27 Nend
HONTWD )N, B ED Ll

*2 Maximum Contaminant Level (MCL) : lx KFFAIREE, 1ERIMI 1A 8 %, BAT (Best Available Technology) # it
WV MCLG [ TE BITLWMENRE S D, EOREICER L TXAHEE R b EEIZA L,

BITEDREHLO FE A (Weight of evidence) Tlk, #7225 PFAS ~D|X < FE MR DR 2L
ZH7o O AREMEDVRIB X LTV D, D72 PFNA, PFHXS, PFBS XY GenX (22U C
X, YR~ — Y v BRI RSFRY 7 MCLG % #2595 72 %, Hazard Index (HI)
T —FEHNDZ EPRESN TS, PFNA, PFHxS, PFBS K& U GenX DIRAMIC

¢ U.S.EPA (2023), Maximum Contaminant Level Goal (MCLG) Summary Document for a Mixture of Four Per- and
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%95 HIMCLG B HFIEOE % DL FICRT,

[2F v 7 1] & PFAS ® HBWC DR E

PFAS 4 FED Z N ZIUTHONT, ISRV, REFRIZEDS < KR (Health-based water
concentration: HBWC) # &7 %,
RfD

yywc\
— — N

RfD = B2/ H & (Chronic reference dose) : H2WEIZxT 25 MEFD 1 H O
NIE BEOHEMH THY . FIEICBWTAHEREEOFMTE DU 27N
ek Ebis,

DWI-BW = FESNTEHAEFIZT5A4 7 AT —VI2EHBITF 5 90 N\—k o ¥ A VIKE
RSB KB R 2 [L/kg/day] DAL TH L721E< #f%% : DWI-BW
VICERK D EBE N O\ 7 H B 2 B 8T 5,

RSC = %/EJFFHx % 5- (Relative Source Contribution) : #% 1 X < BZFR & D 9 HECEIK
BRIZERT 28 G,

NPDWR L CHV 54172 PFAS 4 f D RfD, DWI-BW., RSC X % E X i7- HBWC % %
NENFE 542177,

Polyfluoroalkyl Substances (PFAS): HFPO-DA and its Ammonium Salt (also known as GenX Chemicals), PFBS, PFNA,
and PFHxS.
https://www.epa.gov/system/files/documents/2023-
03/PFAS%20HI%20MCLG%20Public%20Review%20Draft%2009%20March%202023.pdf
(EPA 3837 Y w7 L E 2 —HICAB L TV HHEE)

T MR K DO EIZIL, AR —b —D LS AR ELIIEBORBIZIS N TN bNHKBEEND,
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https://www.epa.gov/system/files/documents/2023-03/PFAS%20HI%20MCLG%20Public%20Review%20Draft%2009%20March%202023.pdf
https://www.epa.gov/system/files/documents/2023-03/PFAS%20HI%20MCLG%20Public%20Review%20Draft%2009%20March%202023.pdf

7% 5.4.-2 PFAS 4 fED RfD., DWI-BW, RSC X OEH &7~ HBWC

PFAS RfD DWI-BW RSC HBWC
(mg/kg/day) (L/kg/day) (K IT)

PFNA 3X 106 0.0469 0.2 10 ppt

PFHxS 2X 106 0.034 0.2 9 ppt

PFBS 3X 10 0.0354 0.2 2,000 ppt

GenX 3X 106 0.0469 0.2 10 ppt

[x7 w7 2] Hl DEH

HIZ 2 12> TEHT 5,

n n
e S ho 3
Y ‘T LURfY;
i=1 i=1

KZ

- =
— — N

HI = Hazard Index

HO: = {LFWE i O~ — % (Hazard Quotient)

Ei= {LFWE i DIX<EE, T bMHE (mgkg/day) F72IZEEVKEDIRE (mg/L)

RVi= JEUEE (B : %0 RID £ 72135/ Y 227 L~UL (MRL))(mg/kg/day) % 7= 135%F
I3 % HBWC (i : {b¥'E i © MCLG)(mg/L)

PFNA. PFHxS. PFBS & GenX DIE&Y D HIMCLG HHAIZX 3 0@y & 72 5,

Kg

[PFNAwater]> N ([PFHxswater]) N ([PFBswater]> ([Geanater]>

HIMCLG = (
[PFNAugwcl [PFHXSygwc] [PFBSypwc] [GenXypwc]

- >
— — N

[PFASyaer] = 45 PFAS 54> DWNE S V72K R EE
[PFASupwc] = 45 PFAS %53 ® HBWC

PFNA. PFHxS. PFBS &} GenX DIEEM D MCLG # HI=1.0 IZRETHZ &1, 21
5D PFAS 1RGO MCLG % & MlEFEA~OEZERN N 0TV eV, EiE PRI S g0
LAJVIZERE L TWAD Z L2 WY e~—V 0 NMEESND Z &7 5,
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5.4.2. NAMs Z#7EH L7z PFAS BEIBA AT DOELY #H 2

U.S.EPA (XEZ #7177 & (NTP) Li#HE LT, PFAS Ot MMEFEEETMIEED /-
W, invitro ™A A—""y NRER (HTT) Z&1e NAMs ZiEH L7z 7 v—v o 7 LESENERT
T EFEEFCTHDH, SZOHTIX, PFAS % 53 DIE 7 IV —IZHE L, 73V —N
5 invitro HTT % FEhiti ¢ 2 WE 218 7E L= BT, IBERZRITIR, At B4 5%
P, SEENME, I ha RUTEMEEZ A7 Y —=7 PFAS OERNENETR L ORI T
CRIAT 272 DAEMIEET — % OBSERED LN TWD, LD invio HTT 7—X %Y
— R7 720 R— MEHRE L THHL, BR5BROLEREZRFTL5 2L L3 TW
D&MD, FERIIZ PFAS 7V — 7 25t 2 L TOSZ L R HIFHR E R 2 Wt & 2
b b,

Data collection; Maximizi}r:g Read-across Capturing Structural Diversity
Pre-defined Y/ A \
structural On Wkgrp-31list: On EPA-PFAS list; Availability of EPA interest Characterizing the
categories Availability of in vivo data  Availability of in vivo data in vivo data in vivo data lacking PFAS Landscape
Step 0: Step 1: Select Step 2: Select Step 3: Select Step 4: Select Step 5: Select
Characterizing the substances from substances from substances from substances from substances from
PFAS library categories of greatest categories of interest to remaining categories categories of interest remaining
interest to the Agency the Agency with in vivo data to the Agency categories
‘I.J.‘ ‘ Ll Lt
Agéncy interest 5 structural categoties +6 structural categories*

*2 categories contained only 1

10 chemical, so were not included

s +2 structural categories

MELT] +5 structural categories
o ) 's

Availability of in vivo data

+10 structural categories

R Y

53 structural | =3 subst AP | 9 substances: 13 substanc.:es
categories substances: 1z categories 6 categories 10 categories

X 5.4.-1 PFAS DZV—Y v 7 L ETEME DRE
(Toxicology, EPA ‘s National Center for Computational (2018): PFAS list commentary color figures. The United States
Environmental Protection Agency’s Center for Computational Toxicology and Exposure. Dataset.® & ¥ $2#¥)

8 https://www.epa.gov/chemical-research/pfas-chemical-lists-and-tiered-testing-methods-descriptions#1

9 https://doi.org/10.23645/epacomptox.7479866.v1
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https://www.epa.gov/chemical-research/pfas-chemical-lists-and-tiered-testing-methods-descriptions
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6. &

AFHAEIZIBVT, PFASD 9 b | [HNIMTIIT 2 BUHISE IV TRIICEN R O 7 5 71 5 PFOS,
PFOA, PFHxS% %4\ [EIBEHERE O FEAMIZ B9~ A 1F S OB En FL (RNERE, 3 (FFlC
FENANE, IFEEE, Ik, MRS, AR AN, (X< 8. ETIAES) OIE -
P A{T 72, £7-. PFOS. PFOA. PFHxSLISNDPFASH T-FEIZIR D IEHINEE DE 2 7 DEE
HE1To7,

BEERE L OULSE - B CIL, [EBEHE RS S5 O RFAM SCE R UG S v SCkicn x . [ERE R
BI%E DO FEAM SCESR IS 31T D B AR BRI R LUE DO RAEK ST (ENORAFESCHRIZ DV CTIEaHI)
IZOWTLRRT —H RXR—RCTHRBEITWAYZ U —= T il Lo 3CikE U A ME LT
L7 E TR Y A7 FHi~OE AR LI E S5 STk E RO 9 Z8E Lz, Z OFER,
] B B 2 0D BTAME SC B4 (T UER S 7= SCk & L CREIiE Gk Y A & LTU & ME LT
L61SH D 5 H203#, SCHIRBFE RIS E LWkT —F X—A WY A b & L CTHE Lo
13548 5 H54%, FR25TH A XMRIC, JREEZ AT LT, T OOFE X VT FHo
HEH (AEFEREHE) 2RARICB0 TR L, HEROMEE O EOERZIT - 72,

PFOS. PFOA. PFHxSLASNDPFASS T-FEIZFR D IEHINEDE 2 7 OFEBLTIX, EFEHERE%
DPFAS Y A NEIZINHE SV -PFASE U 2 Mb L7z BT, &0 RO E RIS X 2 31
ERRERDL, BHPRDL, BRICRB RENTE=41 77 —2 IMPRERNET — 2 %,
RS AEZEOER, WHAOE=F ) 7R AZNE - BH L2, ZhboofFHEzd Ll
IR ATT AT URET 21T o 1o i R, mEE R, BERE O EOBLID OB FRI MR O
INEE - BEE OB RE N V- & L C, PENA, PFBS & Z D, PFBA, PFHXA & % O, HFPO
fe Bk 207 =0 L (GenX) OSHENRZET Bz,
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ACGIH KIERE R E R MK 2

ANSES (LB BRI B R )T

APFN N=T)Fva ) FUBT =y A

ATSDR DR 7 0 P s g P

BAT Best Available Technology

BfR MUELER U R 7 S ST T

BMDL Benchmark Dose Lower Confidence Limit

C21 PFCA A % = PNV G

CAC a—F v AKBRS

CASRN CAS B+

CDC KERFRER T & —

CERI — RS A AT SE R

CFIA BT H BT

DFRA JEEBRET - ARk - AU

DWLBW BESNTEERAERZIZTA 7 AT =B 5 90 X—% v ¥ A VIKE
AR AICRL K FE R

EC UIPI=ES

EFSA R £ 8 22 4% B

FAO [l e i fE SR P

FDA KA ST

FSA BEE A T

FSANZ F—=ARNT VT « =a2—U—F 2 REIEHERE]

FTO Jivturua~v—4 L7 4

FTOH Jivturua~w—7La—)b

GenX ~NFRHT A n T a e L oRbgE _BRE DT o E= T L

HI Hazard Index

HBGV RSB 3D < FEIEME

HBWC Health-Based Water Concentration

Health Canada H T Z AR

HED b NEEA &

HFC NA Rt ah—Ry

HFE NA R 7 tax—7 )L

HFO VAT B N =0 % ol = 5l P AP V4
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HFPO ~AXH T d e e LU b

HFPO-DA XV T AT T a e L U {bie ZEIK
HQ Hazard Quotient

HTT INA AN—T" b

IARC BB SE % B

IRIS e U AT ERS AT L

iTV Indicative Toxicity Value

JECFA FAO/WHO &[] & b I I 55 P9 5 2358
K-PFBS R=TNFaT B 2R 7L
LOAEL de /et B

LSI RAR R [ 3

MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level Goal

MHLW JEA T

MOA Mode of Action

MOE BREEA

MRL R&NY AT L

NAMs New Approach Methods

N.D. T2

NHANES K] ] et e o ol A

NITE ASEAT BUE NS S SEATG B2 i A s
NITE-CHRIP EFWER O IE RIRHE S 27 2 (RS A BT FS AR )
NOAEL MR A

NPDWR R KK A

NTP KEEZEHEET 77T A

OECD T8 1 1 /) B JE R A

PACF NNTNF AT ) ANTIVFY R
PASF =T NFaT IV ANKR= VT AT R
PFAS NR=T NV F b EY)

PFBA NR=T)Aua7 X g

PFBS NR—T)vFa 7R ALK R

PFCA NR—=T ) Fa T IVRILTIVR R

PFDA RNR=T)FaF T

PFdiCA IR— TN Fa T IVF D T IVR PR
PFDoDA R=T)Fua RT R
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PFDoS INR—=TFna KT 0 AR B

PFDS IR=TNF T I AVR

PFE N—T N Fa T X —7 )b
PFECA N=TNFaB LK) 7t a T VXL —T VO VR R
PFEiDA NR=T ) Fux A at R

PFEp NR=T Ntz Ry R

PFESA N=TNFaB LR 7V FaT VXN —T )LD ALK
PFHpA N—=T ) F a7 xR

PFHpDA R=T )t a~7 XTI

PFHpS IN=TIF AT BRIV R
PFHxA IN—=T A a~xY R

PFHxS PR—=T ) Fa~FH o AR R
PFNA N—=TFa ) U

PFNDA N=TNFa ) FT I U

PFNS IN—=T A ) AR R

PFOA R=T)Fat sy g

PFOcDA R=T)FaF s BT 5%

PFOS R=T)FaF s B AR g
PFPA IN—=T AT T IVF IR AR W
PFPeA IN=T )N AR K R

PFPeDA PR—T N Fa L BT I

PFPeS IR—=T I Fa X B AV IR
PFPIA IN=T AT IVFILKR AT 4 VR
PFPrOPrA N—T N Fu2-7aRxr 7
PFSA IN=T A AT IV AR
PFSIA WR—TNFaT )V ANT 4 R
PFTeDA R=TNtars NTT5 0%
PFTrDA N—T)Fa N RT D mE
PFUnDA =T NFu g T R

PFUnDS =T NFa T T AR R
PFVE N=T)Fuav=rz—7/ (K ~—)
pGV Provisional Guideline Value

PK B RE

POD Point of Departure

POPs 5514 A b v 7RIV AR
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REACH #iH| (L D% gk, R, 5807 K OVHIFRIZBE3 2 #iHI
RfD ZEHE

W

RSC Relative Source Contribution

SD PR 2

SDA Stratified-Dipole Arrays

SWDA LRIk

SVHC RS E

TDI M4 — H IR

TRV A2 IR E

TWI T 75 0 ) 5 B

U.S.EPA KIEBRGEIRET

UCMR 5 B 5 AR5 Y B B AR
WHO TH SR G B

o375 (L E OFFA K OBGESE OB B4 5 1E4#
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ATER-1 FHMEESCERY 2 b (ERIHONRE L3R Y 2 H)

No. 5387 EE 2 A hv FATAE BN
Prediction of aqueous solubility, vapor Environ Sci Technol. 2011
s | mir Bhhatarai, Barun; Gramatica, pressure and critical micelle concentration 2011 Oct 1;45(19):8120-8. doi:
Paola for aquatic partitioning of perfluorinated 10.1021/es101181g. Epub
chemicals 2010 Oct 19.
. Environ Sci Technol. 2008
. The pKa values of PFOA and other highly .
10 | Mk Goss, Kai-Uwe i S 2008 | Jan 15;42(2):456-8. doi:
fluorinated carboxylic acids
10.1021/es702192c¢.
Krafft points, critical micelle
. . concentrations, surface tension, and J. Phys. Chem. 1976, 80,
18 | ¥k Kunieda, H.; Shinoda, K. o ) 1976
solubilizing power of aqueous solutions of 22,2468-2470
fluorinated surfactants
Estimation of the acid dissociation Environ Sci Technol. 2013
25 | mik Vierke, Lena; Berger, Urs; constant of perfluoroalkyl carboxylic acids 2013 Oct 1;47(19):11032-9. doi:
Cousins, lan T through an experimental investigation of 10.1021/es402691z. Epub
their water-to-air transport 2013 Sep 10.
. . Environ Pollut. 2018
. . . Measuring log Kow coefficients of neutral
Xiang, Qian; Shan, Guogiang; . L. Nov;242(Pt B):1283-1290.
o . species of perfluoroalkyl carboxylic acids .
26 | Wb Wu, Wei; Jin, Hangbiao; Zhu, . ’ 2018 | doi:
. using reversed-phase high-performance .
Lingyan o 10.1016/j.envpol.2018.08.0
liquid chromatography
09. Epub 2018 Aug 8.
Taniyasu, Sachi;
Senthilkumar, . Arch Environ Contam
. Perfluoroalkyl substances in the blood of .
Kurunthachalam; Yamazaki, k . . Toxicol. 2013
N . wild rats and mice from 47 prefectures in .
78 | X< #& Eriko; Yeung, Leo W Y; . . 2013 | Jul;65(1):149-70. doi:
. Japan: use of samples from nationwide
Guruge, Keerthi S; Kannan, . 10.1007/s00244-013-9878-
. specimen bank
Kurunthachalam; Yamashita, 4. Epub 2013 Mar 14.
Nobuyoshi
Yukioka, Satoru; Tanaka, A profile analysis with suspect screening Water Res. 2020 Oct
g4 | 1T Shuhei; Suzuki, Yuji; Echigo, | of per- and polyfluoroalkyl substances 2020 1;184:116207. doi:
3
Shinya; Kérrman, Anna; Fujii, | (PFASs) in firefighting foam impacted 10.1016/j.watres.2020.116
Shigeo waters in Okinawa, Japan 207. Epub 2020 Jul 20.
Okada, Emiko; Kashino,
Ikuko; Matsuura, Hideyuki; .
C s . . L Environ Int. 2013
. Sasaki, Seiko; Miyashita, Temporal trends of perfluoroalkyl acids in .
NAFE= o . Oct;60:89-96. doi:
99 o Chihiro; Yamamoto, Jun; plasma samples of pregnant women in 2013 L
Z2Y U . . . 10.1016/j.envint.2013.07.0
Ikeno, Tamiko; Ito, Yoichi M; | Hokkaido, Japan, 2003-2011
. 13. Epub 2013 Sep 6.
Matsumura, Toru; Tamakoshi,
Akiko; Kishi, Reiko
. . . Chemosphere. 2012
Fujii, Yukiko; Yan, Junxia; Levels and profiles of long-chain .
. . . . . . Lo Jan;86(3):315-21. doi:
NAFE= Harada, Kouji H; Hitomi, perfluorinated carboxylic acids in human .
100 R L. . . . 2012 | 10.1016/j.chemosphere.201
ZY T Toshiaki; Yang, Hyeran; breast milk and infant formulas in East

Wang, Peiyu; Koizumi, Akio

Asia

1.10.035. Epub 2011 Nov
21.

WA ERE-1




No. s EE XA hv FEATAE NG
Harada, Kouji; Saito,
Norimitsu; Inoue, Kayoko; The influence of time, sex and geographic
. . J Occup Health. 2004
NAFE= Yoshinaga, Takeo; Watanabe, | factors on levels of perfluorooctane .
103 R . . K 2004 | Mar;46(2):141-7. doi:
I/ Takao; Sasaki, Shiro; sulfonate and perfluorooctanoate in human .
. . . 10.1539/joh.46.141.
Kamiyama, Shigetoshi; serum over the last 25 years
Koizumi, Akio
Environ Sci Technol. 2015
May 5;49(9):5722-31. doi:
Isomer-Specific Binding Affinity of 10.1021/es505399w. Epub
e . Perfluorooctanesulfonate (PFOS) and 2015 Apr 13.
108 | fAPNEhRE Beesoon, S.; Martin, J. W. 2015
Perfluorooctanoate (PFOA) to Serum . 2015 May 5;49(9):5722-
Proteins 31. doi:
10.1021/es505399w. Epub
2015 Apr 13.
Regul Toxicol Pharmacol.
e . The Dilemma of perfluorooctanoate 2021 Nov;126:105025. doi:
125 | {ANEhRE Dourson M; Gadagbui B ) 2021 )
(PFOA) human half-life 10.1016/j.yrtph.2021.1050
25.
Li, Y, ing; Mucs, D, aniel; Occup Environ Med . 2018
Scott, K, ristin; Lindh, C, Half-lives of PFOS, PFHxS and PFOA Jan;75(1):46-51. doi:
170 | fAAERE hristian; Tallving, P, ia; after end of exposure to contaminated 2018 | 10.1136/0oemed-2017-
Fletcher, T, ony; Jakobsson, drinking water 104651. Epub 2017 Nov
K, ristina. 13.
Mamsen, L. S.; Bjorvang, R. . .
. Concentrations of perfluoroalkyl Environ Int. 2019
D.; Mucs, D.; Vinnars, M. T.; . R .
e . . . substances (PFASs) in human embryonic Mar;124:482-492. doi:
175 | RNENRE Papadogiannakis, N.; Lindh, 2019 .
and fetal organs from first, second, and 10.1016/j.envint.2019.01.0
C. H.; Andersen, C. Y ; X . .
. third trimester pregnancies 10. Epub 2019 Jan 24.
Damdimopoulou, P.
Olsen, G. W.; Hansen, K. J.; Human donor liver and serum Environ Sci Technol.
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