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FHEDOHE

S S AFEEORFE T, =714k &8 (PFAS) DHh, 40 4 FERAICB W
T PFOS, PFOA, PFHxS (ZHNA TRHMiOEESEE D E & ST PFAS 53K O O
i CT& % PFBA: Perfluorobutanoic acid (CAS No. 375-22-4) K OV D, PFHxA:
Perfluorohexanoic acid (CAS No. 307-24-4) &k TN DL, PFNA: Perfluorononanoic acid
(CAS No. 375-95-1) TN D, PFBS: Perfluorobutanesulfonic acid (CAS No. 375-73-5)
KOV DO, GenX: Hexafluoropropylene oxide-dimer acid (CAS No. 13252-13-6) M (NE D
H#i (CAS No. 62037-80-3) (22T, [EERFERIE OFHMIZ AT 2 1F#H & OFF R H
(RNENRE, Mt (FRCEBANME, T, ok, 4G EmEt). 1X<EE, EY
PEE) O - BHEEZIT T,

FHERYRULOIE « BT, [EBPEBE S ORI SCE S (S S 72 30k, KR OVAR
XERD D B A A MV EERIESS A7 U —=0 7 2@ Lo ke Y 2 Me L T
HLLURRZ Y 27 G-l ~DOE A2 & S D SCRRE R D 9 28 E LTz, 2D 9 5220
W, REZAF L, MAEFREREEBIZOWTEROME M O E DO 21T

27,



1. FAEDOEBEHRVRAESFE

1.1. FAEOERKRUVEW

NR=T At & (PFAS) 1%, S—T7)vA a7 2 Z)VRAfE (PFOS) OV —7 )b
FaF s W (PFOA) ZIZUHE LT, # O\ 8 K ML 0 Bt BRI R TV
NTETRY, MSOMGESE T KA R LAl BiEAL EAAL 2—T 1> 7 RIED7
> FEBIE DV T~ FRBHE O REB AL L THOWOITE T,

—77.2000 FEIZASTHD PFAS OEEZENE, M O~ DD RER ST O | Bk
KAZB W TIE, BN & 5L 22 RS (EFSA) 2% 2020 4EI2 PFAS &L T 4 SDLZEWE OF)
FHE REAARL, KEREEHET (EPA) b 2021 £ PFOS/PFOA (TR DEER K J e
EDEZR, 2022 FIIEFEEN S DO REZ /AR L TEY, WATL T 5 FEH0 PFAS O
Fhi L TD,

AT, {bFWEOFA K ORIESEOBFNCB 21 (b5 NS —H
FEEALFWEIZ, PFOS 1% 2010 4F, PFOA X 2021 4, /RX—7 A a~FH 2 2Lk
(PFHxS) 1% 2023 FITHREIINTERY, 8iE K Qg A JFRIEE (O HHI NI 0D, F
7= KA IZOUVW T, PFOS } Y PFOA (29Tl 2020 4R IT/KIE I H S B METE
H 5K E & B A A% E T B ICBATL., PFHXS (2OWTIE 2021 4EICEMRGFHE R ICRES
NTW5,

ZDOEIIZ, PFAS IZBAL T, BN Z O T BT B E D H R BUIHH LN, A 4
FEPE [ =T )V A e b A AR 25 [E RS B 2 O RTAT & OVRH2A0 %0 RO 1 AR I QN HE PR |
FHATIL, PFAS 95 EPNAMI BT LRI I 2RV TRICEN M D 225415 PFOS, PFOA
PFHxS Z xS EFREEET , & EBUFRE%E (AT, TEEREE 1 L), ) OFHEIZE 5
17 S OB 050 L OIEE < HE B A1 TH 2512, PFOS, PFOA, PFHxS LIZk 0 PFAS 45 1-Ff
(ARDIEHRIEE DFE 2 J7 DFEMAAT T, A FN 5 AFEOARF A TIX, PFAS DIHAFI 4 4
JEFHAIZF T PFOS, PFOA, PFHxS (212 CRHl OB E R E N E SNZLLT D 5
® PFAS 7 FFEK ONVE D251, [EFRHE R % ORI B 3218 )t M OB 7R N
(RNENRE, T2 CRRICIE DS A, TRk, s dth, AR A T i) 13<ER | Pl &%)
DUEE B A T o T,

PFBA: Perfluorobutanoic acid (CAS No. 375-22-4) KON D

PFHxA: Perfluorohexanoic acid (CAS No. 307-24-4) K OV O

PFNA: Perfluorononanoic acid (CAS No. 375-95-1) KON DI

PFBS: Perfluorobutanesulfonic acid (CAS No. 375-73-5) &N D

GenX: Hexafluoropropylene oxide-dimer acid (CAS No. 13252-13-6) K N DI
(CAS No. 62037-80-3)



1.2. REGIE

1.2.1. F/HENE

AFHAETIE, ATIZRT (1) ~ (3) T TOFEEEFEmM LT,

(1) AAE DR SN DRETSDORE
KFEEOBIMNS, PFAS O U XAV FHHICE T 56O & LTl R7rK%ET
% Z & atfhT D728, PFAS O, (KNENRE, By (—MkEMEICZ, B2
AME, IFERPE, sE R, B ENE, AT, [X<E. BERICR LA
EDORERSNDRES CLF TRt vo, ) 2RE L, RitaIicBVn T, £
12 (2) KO (3) IR LTIEMEEICOWTHED B 72O OMIEEIT o 12, Hitke DRE
IZhlo>Tix, NHFERLEEZESFER CF [HFER Lvwo, ) Lhont
D L CIvE LT,

(2) [FEEFEBESIZ 81T 5 PRAS FHiliE & € OZMSCEROIEE, ROl

@ PFBA. PFHXA., PFNA. PFBS. GenX #Hfi#o AF
RIHE OHAEERIHE 1 TERIUEIC DT> THE LT & EBEEE LT
—H_X—=2—8] O (1) (TSN EEEER% 2T PFBA, PFHXA,
PFNA. PFBS. GenX DOiFflinsThiL T 52 E 84 L. PFAS ffffiEz2 AF L
770

@ = RARA > & HBGV O—ERDIER
@O CTUUE L= EBEHEBI S OFMIEE b S ICT Y RN A v b L RIS
< 5 M (Health Based Guidance Value: HBGV) D —&# Z 1L L 7=,

@ FRICRHALE 2 b2 2 EEREBI S OB IE KOS MK Y 2~ DR
@O THUEE L72fflid & @ TR L7 — &K 2 b L ITRICRHB OIS AN L2 &
FIWr S 5 [EFRHERE S 2 i, BIED 9 2, PFAS i OSSR Y 2 ~ (&
FEfRH (EHE4. XA b, DOL, HMEE4 ., JITH, B (08) KURH), 5
(JF30). SUHTTOEBERESF O FR) 2Rk LT,

@ BT ORTE
BDOEMYERY A FOHFNG . BrZ Y X7 3 ~DOfE N ME L Kb Xk
RRETD 9 238E LT,

® WHEFEREHEORE
ARRAEOMARELM 2 FHEFEREHA () ) ICESS, MAESFEREH



H 2R D 9 ZIRE LT,

® WHEFEREERBICH > 2E RO
@IZ L 0 EE L7 [EHERSEE % O PFAS fFHliE, X O@IC X v 3E L 7= SRk
IZOWT, ZDOIEREE LT 2QOMAEFEMEE B - Tl L7z, 4
REFRILH O UDEE Z L ITHRFRICBOTHEE L, S 7-ER LB
FIRIZRBWTHER LT, A 9 2 2SI W T 2R EZIEE LTz,

(3) SCHROULEE, fRd ot & UMBEEERL

O  CERORBAR O K OHRE
PFBA. PFHxA, PFNA, PFBS, GenX (2R3 2 SCHEROMR X, Mg er S B
ERETD D 2, AR L, U AN (EiEE® EE4H. XA ML, DOL, 4
FEA BATHE GBS (BF) ROE)) ICEER L7, SCHERT — Z X — R 2O T,
HERERIK 1 [MERIUEICH T > THE LT REEBRBESE R NT — 2 X—2
—E| D (2) #5BLL, RSBV TRESMNE L ST — 4 X—2%
®HE LT,

Q@ 27 V—= T HEOKE - FEi
ODIZBNWTEH LY A NOR T Y —= T HEERFO S 2, A7V
—= T E{To T,

@  XHkY A b ~OEFHR OB
QIZBTFEAZ ) —=v 7 @il L= SCERO Y A MZEE () OfF#R%E
BILT=, 2O, BT RE ST W TRBIES DA RE ~DOMERZIT - 12,

@ SCEROEE
@D ILERY A FDOHFMNE . KU A7 M ~DOFE AN LI L S5 SR E
DY ZEE LT,

® WEFEREEB D> EROM
WIZ LV EE LI SCERIZHOWNT, (2) OIZBWTIRE LT FERSIAA
12 (2) ®IZBWTHRE LT _EEHAa B L,



1.2.2. AECETIEEEHE

ARFHE DI BIEE S O ED ELDITERLAERRLIZRIZHOW T, Bt OB RTICF5 R
BELHELTED TRERT,

1.2.1. (1) ~ (3) OIfEEICHT-->TE, EERARIISU T, LTFOBEM A5
FN S LT,

wVEE RNENR IS T DR BRI A A 08
ALFWE OV A (FIE) (ST oMEFEOREERBRE AT DE
R, LS AT AR, B RPREO BRI S (30 DR

ZRIERRAF D 5 UL EOEF R (MRSFeaty) 283048

AR U7 SCHREE DO FHER S OB 25 DRI Y 72> T, B O 2VEICEI T2 58
(https://www.fsc.go.jp/yougoshu.html) ZZFZL T, IR HFEEZHWDINNCE DT,

2. ABENLBRINIRMNRORE

KEEOHRMD, WO 2R ARKETH D Z & 2T 2720, MFISEZRE L,
AR SRS S 3 MIOMETE 2 B L 7o, AT T L2 LIHANAICRE# LS (2)
KON (3) OEBIOUE K OO B OWTIRE 21T 72, £/, AEHREEDO &
DELEDICHZ-TH, HAREEOWHMRE PNEIZ OV TR TRE L7z,

2.1. BREEA L /N—

ABREBOBRBEICHI-> UL FERLEHOLNLUOWHEL TIRE LT, JEEIZOWTIT,
FB1ERHN2CEBNTEE B TIAEMERICRE S NT,
BEtE A R —%2FK 2.1.-1 1T~ T,


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

#F 2.1.-1 BHESAN—

K4 BIVES
filE BHH3E AEHRE R RFPBEERE e BRETERIERL 2 B m b P #%
Ohig it Al BRTINIRY: RFBEEEIIER BRELT @R A o0 iy Heduz
wRH 2Rk [ESZEE S b R dn i BT EAT SRR
Ok FI B IR AN FnioR IS KB Hd%
/N B FEINLAFFERA S IR N ENLER BT FEAT BREEY A « (e FEpek

TR T HATATSER BR

B iz BERS R REPGeE FR SRS AR B0 B 3%

AN 5]

[ESL AR RN A TRBRBEA TR /K8 BRI JE bk
FJ AR E

ERE  1ER) FRARILRSEERIR T SR B3Pt ge s e

FEH e ERLBAMTE 2 — SARIRBFTERT = —MIFJERR #&

BEM A FESTERBINIIERT BREL Y A 7 - MR REDETFHIEE FEMIER
P fith iR IR fERESRIR AT WHER R AR Hu%

I [EISLAFSERR S 15 N ESLER T FERT BREEY A7 « (i FE AR
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22. R TORVNFHEROBRIHER

%1 B~ 3 PR OMFFIE &K OGS RA £ 2.2.-1 [T,

% 2.2.-1 BREASORFTEHLOHRFER

R ES FRET SR FRET e R
RNEI T EES - JE R JERIEL (AEZER)
(2023 4= 8 A 22 H) - REB OB FEAREHE ., SRR 7
- FER R E OB E 5, CEREEEEIEZ DWW
- SRR SR 7 IR DOt THRHD H 2 RE
- TR ENEREBE DR
%2 [EIfETE - SCHREEIZHOWT AFHIEITBIT HPFBA,
(2024 45 1 H 25 H) - i I H O R PFHxXA. PFNA. PFBS,
GenX D kG E F #+ DR
R
i e I H & R E

%3 Bl S

« SCHRIZETE & A Eh RS R o

PFBA. PFHxA. PFNA.

(2024 /-3 A 21 H) AT DONT PFBS. GenX® ke E & Y
- EHORY £ L9 T ATt HH e 2R 2 TR
WEEONK LI £L o

DAY 2 —)V % it

3. EHEEHEIEICISIT D PFAS FHMiiE & £ DS BICONE, FHR O

3.1. PFBA. PFHxA. PFNA. PFBS. GenX iHMfiEDAF

ARIAE DAL 1 TTHFRINEICHT- > TEE & TR [EBME%S L T — Z _—
A ISR SN EERRERE S (3 3.1.-1) Z%f4I2, PFBA, PFHxA, PFNA, PFBS,
GenX P EDIERSCIRIL Z R L, sHliEZ AT L7, 7o, A& TIL2023 44 A K
R CAR SNl F L IERR L LT,



# 3.1.-1 RERR L U EHBRERS Ol B/ ERNR DL

P A BE WS PR PTG (TERRAE) %15 PFAS

S OR AR WHO -

a—F v AR CAC -

FAO/WHO A [l £ dn i I B 5 JECFA -

AT FeRE B IARC -

RINZ B2 EC - -

PR B i 22 A B EFSA  (2020) PFNA, PFBS, PFBA,
PFHxA % & 1p PFAS27
Fil

KR R R T FDA - -

KIEBREE R GE T U.S.EPA ® (2022) PFBA

® (2022) PFHXA
e (2023, draft) GenX, PFBS, PFNA,

PFHxS

KEEFEE T 7 7T A NTP ® (2018, 2019) PFBS. PFHxA. PFNA
EatemtERB LR —
Ik

K E TR R I R Sk B ATSDR ® (2021) PFNA, PFBS, PFBA,
PFHxA % & s PFAS12
i

KEERE T e 2 — CDC -

KIEEEM AN S ACGIH -

e [E R B VE T FSA -

BEEBREE - BB - BT HUEE DFRA - -

(LB S EREE G AL )T ANSES ® (2017) PFBA, PFBS, PFHxA

MGEFR Y A 7 FEAMAFZE FiT BfR - -

B RAEE Health Canada e (2023, draft) GenX, PFBS, PFBA,
PFHxXA, PFNA

7T F BT CFIA - -

F—=ARFVT e =a—V—F K FSANZ ® (2021) PFHxXA, PENA, PFBS %

£ IR VERE RS &t PFAS

I YN et B i 4 CERI -

MNTAT B N B SEA T S A NITE -

BREEA MOE -

JEA TR MHLW -

HARPE M AT -

o RS (ERL

- RS L

32. TV FRA VPR HBGV —EHR K OF DIBHLICER

3.1.CUNEE L 7= [EBEHEBESE O PFAS HiiEA b LI R A F & HBGV O—E R
ZAVERL L7= (3% 3.2.-1), F£7-. HBGV OMRILSCHRZ FEH L7- (3£ 3.2.-2),



FEAMf
ANSES

ATSDR

EFSA

* 3.2.-1
At &4

OPINION of the French Agency for Food,
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), perfluorobutanoic acid (PFBA), and
perfluorobutane sulfonic acid (PFBS)"

Toxicological profile for perfluoroalkyls

Public consultation on the draft scientific
opinion on the risks to human health related to
the presence of perfluoroalkyl substances in
food

EIRHSER % D PFAS FHEEICBIT A= FRA k& HBGV &

FATH
2017

2021

2020

WE
PFBA

PFBS

PFHxA

PFNA

PFNA

POD
7 v b 90 AFERAERE N G ERBR T4 b L Tt
(Butenhoff et al., 2012)
NOAEL = 6 mg/kg/day
NOAEL#uep = 1.764 mg/kg/day

F v b2 RAEFERAEFERBICBS W TR TR L
72 RANE @R (Lieder et al., 2009a)

BMDL o =24 mg/kg/day

BMDLouep = 6.06 mg/kg/day

Z v b 2 FRRAERE NG m R T b T B
(FLEEIESE, FRAMEZEME) (Klaunig et al., 2015)

NOAEL = 30 mg/kg/day

NOAELuep = 7.91 mg/kg/day

~ U AREBRBR CHAON T RERD, BEIEILE
(Das et al., 2015)

NOAEL = 1 mg/kg/day

NOAELuep = 0.001 mg/kg/day

KA OEEFIFSE (Abraham et al., 2020) TEICHALTHE
THhE 1 EBRomERY 77 U 7RI T &
PFOA. PFNA, PFHxS, PFOS A&t L~UL & DA DFHE
|2F£3< BMDwio = 17.5 ng/mL (IfLiE %) (PBPK EF
Uitk ko fmiEL~r 17.5ng/mL X, BED
RWIZER 0.63 ng/kg/day (ZHHE 95 & HET)

HBGV %
indicative Toxicity Value (iTV) = 0.024

mg/kg/day

Toxicity Reference Value (TRV) =0.08
mg/kg/day

Toxicity Reference Value (TRV) = 0.32
mg/kg/day

Minimum Risk Level (MRL) (Intermediate) =
3 x 10% mg/kg/day

4 > PFAS (PFOA, PENA, PFHxS, PFOS)
D45t Tolerable Weekly Intake (TWI) = 4.4
ng/kg per week



At &4
Human Health Toxicity Values for
Perfluorobutane Sulfonic Acid (CAS RN 375-
73-5) and Related Compound Potassium
Perfluorobutane Sulfonate (CAS RN 29420-49-
3)

Human Health Toxicity Values for

Hexafluoropropylene Oxide (HFPO) Dimer

Acid and Its Ammonium Salt (CASRN 13252-

13-6 and CASRN 62037-80-3) -Also Known as
“GenX Chemicals”

IRIS Toxicological Review of
Perfluorobutanoic Acid (PFBA, CASRN 375-
22-4) and Related Salts

POD
~ 7 AREFHRBR CAONHANR (PNDL) O MmiEH
RIRARILVE > (T4) DY (Feng et al., 2017)

BMDLossp = 0.095 mg/kg/day
(PFBS BEHD~ T ATK T—X %4 &It &
(HED) (Z#a% L 7= POD[HED])

~ 7 A4S A FMRBR (OECD TG421) THEMW) ()
TH BN T (DuPont-18405-1037, 2010)

BMDLo = 0.01 mg/kg/day

(EPA 77 A &2 ZNTHEVMKTE 4/3 A — /)L CHUR L 72
POD[HED])

Z > b 90 HRNE B G- #MERER (Butenhoff et al.,
2012), ~ v A3EAEFMERBR (Das et al., 2008) LV POD
B RE

- JTHEXIEE S0 (Butenhoff et al., 2012): BMDLiorp =

2.04 mg/kg/day*

- FFAR B RSN (Das et al., 2008): BMDLiorp = 2.46

mg/kg/day*

- FFMIAEAE K (Butenhoff et al., 2012): NOAEL = 1.27

mg/kg/day*

HBGV %
K+PFBS
Subchronic RfD = 0.00095 mg/kg/day (1x1073
mg/kg/day)
Chronic RfD = 0.00032 mg/kg/day (3x10™*
mg/kg/day)

PFBS (free acid)

Subchronic RfD = 0.00085 mg/kg/day (9x10~*
mg/kg/day)

Chronic RfD = 0.00028 mg/kg/day (3x10™*
mg/kg/day)

Subchronic RfD = 3x10-3 mg/kg/day or 0.03
ng/kg/day

Chronic RfD = 3x10° mg/kg/day or 0.003
ng/kg/day

Subchronic RfD:
6x107 mg/kg/day
A EME (BERH DR IE))

Chronic RfD:
1x1073 mg/kg/day
(k. FORERA LT v (T4) B



Al B

U.S. EPA

FEA %4,

Toxicological Review of Perfluorohexanoic

Acid [CASRN 307244] and Related Salts

e

2022

e POD
- T4 J§/) (Butenhoff et al., 2012): NOAEL = 1.27
mg/kg/day*
- & - JRIEFETE (Das et al., 2008): BMDLgr= 0.93
mg/kg/day*

- BHHRAELE (Das et al., 2008): BMDLsgrp= 0.80 mg/kg/day*
- JEBH ORIE (Das et al., 2008): BMDLsrp= 0.62
mg/kg/day*
- B ATBEESE (Das et al., 2008): FHEd
* W3 PODwep (ZHUH U728
PFHXA = 7 v I 90 HMIERGHEMRER, 7 v FRAERERR
(Loveless et al., 2009), 7 v » 2 4E[FE A AMEER
(Klaunig et al., 2015) & ¥ POD % B
- BrEt:
Z > b 90 H RN B G- MERER T4 b L - IR K
(Loveless et al., 2009)
- IR
T v b 2R ANMERRER TAH & LT AR L ERER DI
(Klaunig et al., 2015)
- FEAEEM:
Z v FRAFERBRTAHA LN HAR (PND0) OKE
8 (Loveless et al., 2009)
- Overall
7 v MEAEFEERBR A LN AN (PND0O) DORE
IV (Loveless et al., 2009)
BMDLsrp = 10.6 mg/kg/day
PODuep = 0.048 mg/kg/day

10

Subchronic RfD:
5x10*mg/kg/day

Chronic RfD:
5x10™* mg/kg/day

HBGV %



Gl 1]
U.S. EPA

Health

Canada

At &4
Maximum Contaminant Level Goal (MCLG)
Summary Document for a Mixture of Four Per-
and Polyfluoroalkyl Substances (PFAS):
HFPO-DA and its Ammonium Salt (also known
as GenX Chemicals), PFBS, PFNA, and PFHxS

Objective for Canadian Drinking Water Quality
Per- and Polyfluoroalkyl Substan

HTE
2023
(draft)

2023
(draft)

W
GenX

PFBS

PFNA

GenX
PFBS
PFBA
PFHxA
PENA

POD
0.000003 mg/kg/day (Dupont 18405-1037, 2010)
(EPA ZFiiZE (2021) @ Chronic RfD)

0.0003 mg/kg/day (Feng et al., 2017)
(EPA i (2021) @ Chronic RfD)

0.000003 mg/kg/day (Das et al., 2015)
(ATSDR (2021) ® MRL)

11

HBGV %
(FBEK oD FLHEAHE)
Health-Based Water Concentrations:
10 ng/L or ppt
(BRI Hf o> FEHEfE)
Health-Based Water Concentrations:

2,000 ng/L or ppt

(BB H o FEHEfE)
Health-Based Water Concentrations:

10 ng/L or ppt

30 ng/L is proposed for the sum of total per-
and polyfluoroalkyl substances (PFAS)

PFAS DALERPRIE FRAE S 70 HT LT
A[fE7e PFAS Ot L)L, B A OE
=H VT =S BB ATREZR
BARIREEE 2 B8 LU CRRE S VT2 BBk
B ARE
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# 322 #SY R 7 FEATHEEBI D PFAS FHEEIZIVT HBGV DOARHL & 72 o 72 TR —&

At &4
OPINION of the French Agency for Food,
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), perfluorobutanoic acid (PFBA), and
perfluorobutane sulfonic acid (PFBS)"

Toxicological profile for perfluoroalkyls

Public consultation on the draft scientific
opinion on the risks to human health related to
the presence of perfluoroalkyl substances in
food

FATH
2017

2021

2020

WE
PFBA

PFBS

PFHxA

PFNA

PFNA

FRALSCHR
Butenhoff, JL; Bjork, JA; Chang, SC; Ehresman, DJ; Parker, GA; Das, K; Lau, C; Lieder, PH; van Otterdijk,
FM; Wallace, KB. (2012). Toxicological evaluation of ammonium perfluorobutyrate in rats: twenty-eight-day
and ninety-day oral gavage studies. Reprod Toxicol 33: 513-530
http://dx.doi.org/10.1016/j.reprotox.2011.08.004

Lieder, PH; York, RG; Hakes, DC; Chang, SC; Butenhoff, JL. (2009). A two-generation oral gavage
reproduction study with potassium perfluorobutanesulfonate (K+PFBS) in Sprague Dawley rats. Toxicology
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perfluorinated compounds: perfluorohexanoic acid PFHxA)
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sulfonic acid (PFBS)"
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Oxide (HFPO) Dimer Acid and Its Ammonium Salt
(CASRN 13252-13-6 and CASRN 62037-80-3) -Also

Known as “GenX Chemicals”
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IRIS Toxicological Review of Perfluorobutanoic Acid
(PFBA, CASRN 375-22-4) and Related Salts
Toxicological Review of Perfluorohexanoic Acid
[CASRN 307244] and Related Salts

Maximum Contaminant Level Goal (MCLG) Summary
Document for a Mixture of Four Per- and Polyfluoroalkyl
Substances (PFAS): HFPO-DA and its Ammonium Salt
(also known as GenX Chemicals), PFBS, PFNA, and
PFHxS

Objective for Canadian Drinking Water Quality - Per- and
Polyfluoroalkyl Substances

PFAS and Immunomodulation Review and Update

Annex XV Report Proposal for identification of a
Substance of Very High Concern on the basis of the
criteria set out in REACH Article 57

Support document for identification of perfluorobutane
sulfonic acid and its salts as Substances of Very High
Concern because of their hazardous properties which
cause probable serious effects to human health and the
environment which give rise to an equivalent level of
concern to those of CMR and PBT/vPvB substances
(Article 57F)

Support document for identification of 2,3,3,3-tetrafluoro-

2-(heptafluoropropoxy)propionic acid, its salts and its acyl

halides (covering any of their individual isomers and
combinations thereof) as Substances of Very High
Concern because of their hazardous properties which
cause probable serious effects to human health and the
environment which give rise to an equivalent level of
concern to those of CMR and PBT/vPvB substances
(Article 57F)
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2022 PFHxA

2023 GenX
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2023 PFAS
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4.2.

XRBEERA IV —=v T

SCHRIR B I W& ST — 2 R— A OB, MBREEEE 42.-1~4 [T,
SCERMZR DS B PubMed (29T 2,386 1%, WoSCC 122\ T 2,911 {4F*, J-STAGE I
DUNT 174 {2 EEREE Web I2OWT 30 0 k2 e » + LT=,

(B IRT — Z R— 2 DRREERIT, BREIRT — F XR— 2N TWER O EE 2RV 28 L LTRHE)

WE

PFBA

PFHxA

# 4.2.-1 PubMed BB DERERN, BREREMHF
(BR5R H: 2023/8/28; BRI : ~2023/8/28)

BRBERZESH LT
A
IRIS Toxicological
Review of
Perfluorobutanoic
Acid (PFBA,
CASRN 375-22-4)
and Related Salts
(U.S.EPA, 2022)

Systematic Review
Protocol for the
PFBA, PFHxA,
PFHxS, PFNA, and
PFDA (anionic and
acid forms) IRIS
Assessments
(U.S.EPA, 2019)

I EEV
()

"375-95-1"[rn] OR "2,2,3,3,4,4,5,5, 375-22-4"[rn] OR 803
"Heptafluoro-1-butanoic acid"[tw] OR "Heptafluorobutanoic
acid"[tw] OR "Heptafluorobutyric acid"[tw] OR "Kyselina
heptafluormaselna"[tw] OR "Perfluorobutanoic acid"[tw] OR
"Perfluorobutyric acid"[tw] OR "Perfluoropropanecarboxylic
acid"[tw] OR "2,2,3,3,4,4,4-heptafluoro-Butanoic acid"[tw] OR
"Butanoic acid, 2,2,3,3,4,4,4-heptafluoro-"[tw] OR "Butanoic acid,
heptafluoro-"[tw] OR "Perfluoro-n-butanoic acid"[tw] OR
"Perfluorobutanoate"[tw] OR "2,2,3,3,4,4,4-Heptafluorobutanoic
acid"[tw] OR "Butyric acid, heptafluoro-"[tw] OR "Fluorad FC
23"[tw] OR "H 0024"[tw] OR "NSC 820"[tw] OR ((PFBA[tw] OR
"FC 23"[tw] OR HFBA[tw]) AND (fluorocarbon*[tw] OR
fluorotelomer*[tw] OR polyfluoro*[tw] OR perfluoro-*[tw] OR
perfluoroa*[tw] OR perfluorob*[tw] OR perfluoroc*[tw] OR
perfluorod*[tw] OR perfluoroe*[tw] OR perfluoroh*[tw] OR
perfluoron*[tw] OR perfluoroo*[tw] OR perfluorop*[tw] OR
perfluoros*[tw] OR perfluorou*[tw] OR perfluorinated[tw] OR
fluorinated[tw] OR PFAS[tw] OR PFOS[tw] OR PFOA[tw]))

((307-24-4[rn] OR "2,2,3,3,4,4,5,5,6,6,6-undecafluorohexanoic 513
acid"[tw] OR "2,2,3,3,4,4,5,5,6,6,6-undecafluoro-hexanoic

acid"[tw] OR "hexanoic acid, 2,2,3,3,4,4,5,5,6,6,6-undecafluoro-

"[tw] OR "hexanoic acid, undecafluoro-"[tw] OR

"perfluorohexanoic acid"[tw] OR "perfluoro-1-pentanecarboxylic

acid"[tw] OR "perfluorocaproic acid"[tw] OR

"perfluorohexanoate"[tw] OR "perfluorohexanoic acid"[tw] OR
"undecafluoro-1-hexanoic acid"[tw] OR "undecafluorocaproic

acid"[tw] OR "undecafluorohexanoic acid"[tw] OR "PFHxA"[tw]))
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PFNA

PFBS

MR E SR LT
A A

Systematic Review
Protocol for the
PFBA, PFHxA,
PFHxS, PFNA, and
PFDA (anionic and
acid forms) IRIS
Assessments
(U.S.EPA, 2019)

Human Health
Toxicity Values for
Perfluorobutane
Sulfonic Acid
(CASRN 375-73-5)
and Related
Compound
Potassium
Perfluorobutane
Sulfonate (CASRN
29420-49-3)
(U.S.EPA, 2021)

R

"375-95-1"[rn] OR "2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9-
heptadecafluorononanoic acid"[tw] OR "Nonanoic acid,
2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9-heptadecafluoro-"[tw] OR
"Nonanoic acid, heptadecafluoro-"[tw] OR "Perfluoro-n-nonanoic
acid"[tw] OR "Perfluorononan-1-oic acid"[tw] OR
"Perfluorononanoate"[tw] OR "Perfluorononanoic acid"[tw] OR
"Perfluorononanonic acid"[tw] OR "Perfluoropelargonic acid"[tw]
OR "heptadecafluorononanoic acid"[tw] OR (("PFNA"[tw] OR "C
1800"[tw]) AND (fluorocarbon*[tw] OR fluorotelomer*[tw] OR
polyfluoro*[tw] OR perfluoro-*[tw] OR perfluoroa*[tw] OR
perfluorob*[tw] OR perfluoroc*[tw] OR perfluorod*[tw] OR
perfluoroe*[tw] OR perfluoroh*[tw] OR perfluoron*[tw] OR
perfluoroo*[tw] OR perfluorop*[tw] OR perfluoros*[tw] OR
perfluorou*[tw] OR perfluorinated[tw] OR fluorinated[tw] OR
PFAS[tw] OR PFOS[tw] OR PFOA[tw]))

375-73-5[rn] OR 45187-15-3[rn] "nonafluorobutane-1-sulfonic
acid"[nm] OR "1,1,2,2,3,3,4,4,4-Nonafluoro- 1-butanesulfonic
acid"[tw] OR "1-Perfluorobutanesulfonic acid"[tw] OR
"Nonafluoro-1-butanesulfonic acid"[tw] OR
"Nonafluorobutanesulfonic acid"[tw] OR "Perfluorobutanesulfonic
acid"[tw] OR "1,1,2,2,3,3,4,4,4-Nonafluorobutane-1-sulphonic
acid"[tw] OR "Perfluorobutane sulfonic acid"[tw] OR
"Perfluorobutanesulfonate"[tw] OR "Perfluorobutane
sulfonate"[tw] OR "1-Butanesulfonic acid, 1,1,2,2,3,3,4,4,4-
nonafluoro-"[tw] OR "1-Butanesulfonic acid, nonafluoro-"[tw] OR
"Perfluoro-1-butanesulfonate"[tw] OR
"Perfluorobutylsulfonate"[tw] OR "Eftop FBSA"[tw] OR
(PFBS[tw] AND (fluorocarbon*[tw] OR fluorotelomer*[tw] OR
polyfluoro*[tw] OR perfluoro-*[tw] OR perfluoroa*[tw] OR
perfluorob*[tw] OR perfluoroc*[tw] OR perfluorod*[tw] OR
perfluoroe*[tw] OR perfluoroh*[tw] OR perfluoron*[tw] OR
perfluoroo*[tw] OR perfluorop*[tw] OR perfluoros*[tw] OR
perfluorou*[tw] OR perfluorinated[tw] OR fluorinated[tw] OR
PFAS[tw] OR PFOS[tw] OR PFOA[tw]))
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GenX

MR E SR LT
A A
Human Health
Toxicity Values for
Hexafluoropropylene
Oxide (HFPO)
Dimer Acid and Its
Ammonium Salt
(CASRN 13252-13-
6 and CASRN
62037-80-3) Also
Known as “GenX
Chemicals”
(U.S.EPA, 2021)

R

13252-13-6[rn] OR "2,3,3,3-Tetrafluoro-2-
(heptafluoropropoxy)propionic acid"[tw] OR "2,3,3,3-tetrafluoro-2-
(1,1,2,2,3,3,3-heptafluoropropoxy)-Propanoic acid"[tw] OR
"Perfluoro(2-methyl-3-oxahexanoate) "[tw] OR "Propanoic acid,
2,3,3,3-tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)- "[tw] OR
"Perfluorinated aliphatic carboxylic acid"[tw] OR "Perfluoro(2-
methyl-3-oxahexanoic) acid"[tw] OR "2,3,3,3-tetrafluoro-2-
(1,1,2,2,3,3,3-heptafluoropropoxy)propanoic acid"[tw] OR
"2,3,3,3- tetrafluoro-2-(heptafluoropropoxy)propanoic acid"[tw]
OR "perfluoro-2-(propyloxy)propionic acid"[tw] OR "perfluoro-2-
methyl3-oxahexanoic acid"[tw] OR "perfluoro-2-propoxypropanoic
acid"[tw] OR "perfluoro-2-propoxypropionic acid"[tw] OR
"perfluoro-a-propoxypropionic acid"[tw] OR "propanoic acid,
2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)-"[tw] OR "propionic
acid, 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)-"[tw] OR (GenX
AND (fluorocarbon*[tw] OR fluorotelomer*[tw] OR
polyfluoro*[tw] OR perfluoro-*[tw] OR perfluoroa*[tw] OR
perfluorob*[tw] OR perfluoroc*[tw] OR perfluorod*[tw] OR
perfluoroe*[tw] OR perfluoroh*[tw] OR perfluoron*[tw] OR
perfluoroo*[tw] OR perfluorop*[tw] OR perfluoros*[tw] OR
perfluorou*[tw] OR perfluorinated[tw] OR fluorinated[tw])) OR
(("2,3,3,3-Tetrafluoro-2- (heptafluoropropoxy)propionic"[tw] OR
"2,3,3,3-tetrafluoro-2- (1,1,2,2,3,3,3-heptafluoropropoxy)-
Propanoic"[tw] "Perfluorinated aliphatic carboxylic"[tw] OR
"Perfluoro(2-methyl-3- oxahexanoic)"[tw] OR "2,3,3,3-tetrafluoro-
2-(1,1,2,2,3,3,3- heptafluoropropoxy)propanoic"[tw] "2,3,3,3-
tetrafluoro-2- (heptafluoropropoxy)propanoic"[tw] OR "perfluoro-
2- (propyloxy)propionic"[tw] OR "perfluoro-2-methyl-3-
oxahexanoic"[tw] OR "perfluoro-2-propoxypropanoic"[tw] OR
"perfluoro-2-propoxypropionic"[tw] OR "perfluoro-
apropoxypropionic"[tw]) AND (acid[tw] OR acids[tw]))
(62037-80-3[rn] OR "62037-80-3"[tw] OR "Ammonium 2,3,3,3-
tetrafluoro-2-(heptafluoropropoxy)propanoate"[tw] OR "Propanoic
acid, 2,3,3,3-tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)-,
ammonium salt"[tw] OR "Perfluorinated aliphatic carboxylic acid,
ammonium salt"[tw] OR "2,3,3,3-Tetrafluoro-2-(1,1,2,2,3,3,3-
heptafluoropropoxy)propanoic acid, ammonium salt"[tw] OR

"Ammonium 2-(perfluoropropoxy )perfluoropropionate”[tw] OR
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"Ammonium Perfluoro(2-methyl-3-oxahexanoate)"[tw] OR
"Ammonium perfluoro(2-methyl-3-oxahexanoic) acid"[tw] OR
"Ammonium perfluoro-2-methyl-3-oxahexanoate"[tw] OR
"FRD902"[tw] OR "GenX-H3N"[tw] OR "HFPO-DA"[tw] OR
"Propanoic acid, 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)-,
ammonium salt"[tw] OR "Undecafluoro-2-methyl-3-oxahexanoic
acid"[tw] OR ((GenX[tw] AND (fluorocarbon*[tw] OR
fluorotelomer*[tw] OR polyfluoro*[tw] OR perfluoro-*[tw] OR
perfluoroa*[tw] OR perfluorob*[tw] OR perfluoroc*[tw] OR
perfluorod*[tw] OR perfluoroe*[tw] OR perfluoroh*[tw] OR
perfluoron*[tw] OR perfluoroo*[tw] OR perfluorop*[tw] OR
perfluoros*[tw] OR perfluorou*[tw] OR perfluorinated[tw] OR
fluorinated[tw])) OR (("Undecafluoro-2- methyl-3-
oxahexanoic"[tw] OR "Ammonium perfluoro(2-methyl-3-
oxahexanoic)"[tw] OR "2,3,3,3-Tetrafluoro-2-(1,1,2,2,3,3,3-
heptafluoropropoxy)"[tw] OR "Perfluorinated aliphatic
carboxylic"[tw]) AND (salt[tw] OR salts[tw] OR acid[tw] OR
acids[tw])))) OR (((Undecafluoro AND oxahexanoic) OR
(Ammonium AND perfluoro AND oxahexanoic) OR (Tetrafluoro
AND heptafluoropropoxy) OR "Perfluorinated aliphatic

carboxylic"[tw] OR "Perfluorinated aliphatic carboxylic"[tw]) AND

(salt[tw] OR salts[tw] OR acid[tw] OR acids[tw]))
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PFBA

PFHxA

PFNA

#* 4.2.-2 WoSCC REBEOKRER, MRRFMHE
(BR3R H: 2023/9/7; #RFBEHAM: 2003/1/1~2023/9/7)

MR E SR LT
A A
IRIS Toxicological

Review of
Perfluorobutanoic
Acid (PFBA,
CASRN 375-22-4)
and Related Salts
(U.S.EPA, 2022)

Systematic Review
Protocol for the
PFBA, PFHxA,
PFHxS, PFNA, and
PFDA (anionic and
acid forms) IRIS
Assessments
(U.S.EPA, 2019)

Systematic Review
Protocol for the
PFBA, PFHxA,
PFHxS, PFNA, and
PFDA (anionic and
acid forms) IRIS
Assessments
(U.S.EPA, 2019)

e ESTES
()

TS="Heptafluoro-1-butanoic acid" OR TS="Heptafluorobutanoic 809

acid" OR TS="Heptafluorobutyric acid" OR TS="Kyselina

heptafluormaselna" OR TS="Perfluorobutanoic acid" OR

TS="Perfluorobutyric acid" OR TS="Perfluoropropanecarboxylic

acid" OR TS="2,2,3,3,4,4,4-heptafluoro-Butanoic acid" OR

TS="Butanoic acid, 2,2,3,3,4,4,4-heptafluoro-" OR TS="Butanoic

acid, heptafluoro-" OR TS="Perfluoro-n-butanoic acid" OR

TS="Perfluorobutanoate" OR TS="2,2,3,3,4,4,4-

Heptafluorobutanoic acid" OR TS="Butyric acid, heptafluoro-" OR

TS="Fluorad FC 23" OR TS="H 0024" OR TS="NSC 820" OR

(TS=(PFBA OR "FC 23" OR HFBA) AND TS=(fluorocarbon* OR

fluorotelomer* OR polyfluoro* OR perfluoro-* OR perfluoroa* OR

perfluorob* OR perfluoroc* OR perfluorod* OR perfluoroe* OR

perfluoroh* OR perfluoron* OR perfluoroo* OR perfluorop* OR

perfluoros* OR perfluorou* OR perfluorinated OR fluorinated OR

PFAS OR PFOS OR PFOA))

((TS="2,2,3,3,4,4,5,5,6,6,6-undecafluorohexanoic acid" OR 577
TS="2,2,3,3,4,4,5,5,6,6,6-undecafluoro-hexanoic acid" OR
TS="hexanoic acid, 2,2,3,3,4,4,5,5,6,6,6-undecafluoro-" OR
TS="hexanoic acid, undecafluoro-" OR TS="perfluorohexanoic
acid" OR TS="perfluoro-1-pentanecarboxylic acid" OR
TS="perfluorocaproic acid" OR TS="perfluorohexanoate" OR
TS="perfluorohexanoic acid" OR TS="undecafluoro-1-hexanoic
acid" OR TS="undecafluorocaproic acid" OR
TS="undecafluorohexanoic acid" OR TS="PFHxA"))

((TS=PFNA OR TS="C 1800") AND TS=(fluorocarbon* OR
fluorotelomer® OR polyfluoro* OR perfluoro-* OR perfluoroa* OR
perfluorob* OR perfluoroc* OR perfluorod* OR perfluoroe* OR
perfluoroh* OR perfluoron* OR perfluoroo* OR perfluorop* OR

1,266

perfluoros* OR perfluorou® OR perfluorinated OR fluorinated OR
PFAS OR PFOS OR PFOA)) OR
TS="2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9-heptadecafluorononanoic
acid" OR TS="Nonanoic acid, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9-
heptadecafluoro-" OR TS="Nonanoic acid, heptadecafluoro-" OR

TS="Perfluoro-n-nonanoic acid" OR TS="Perfluorononan-1-oic
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PFBS

GenX
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A

Human Health
Toxicity Values for
Perfluorobutane
Sulfonic Acid
(CASRN 375-73-5)
and Related
Compound
Potassium
Perfluorobutane
Sulfonate (CASRN
29420-49-3)
(U.S.EPA, 2021)

Human Health
Toxicity Values for
Hexafluoropropylene
Oxide (HFPO)
Dimer Acid and Its
Ammonium Salt
(CASRN 13252-13-
6 and CASRN
62037-80-3) Also
Known as “GenX
Chemicals”
(U.S.EPA, 2021)

i E SV ESTES
()
acid" OR TS="Perfluorononanoate" OR TS="Perfluorononanoic
acid" OR TS="Perfluorononanonic acid" OR
TS="Perfluoropelargonic acid" OR TS="heptadecafluorononanoic
acid”
TS="1,1,2,2,3,3,4,4,4-Nonafluoro-1-butanesulfonic acid" OR 724

TS="1-Perfluorobutanesulfonic acid" OR TS="Nonafluoro-1-
butanesulfonic acid" OR TS="Nonafluorobutanesulfonic acid" OR
TS="Perfluorobutanesulfonic acid" OR TS="1,1,2,2,3,3,4,4,4-
Nonafluorobutane-1-sulphonic acid" OR TS="Perfluorobutane
sulfonic acid" OR TS="Perfluorobutanesulfonate" OR
TS="Perfluorobutane sulfonate" OR TS="1-Butanesulfonic acid,
1,1,2,2,3,3,4,4,4-nonafluoro-" OR TS="1-Butanesulfonic acid,
nonafluoro-" OR TS="Perfluoro-1-butanesulfonate" OR
TS="Perfluorobutylsulfonate" OR TS="Eftop FBSA" OR
(TS=PFBS AND TS=(fluorocarbon* OR fluorotelomer* OR
polyfluoro* OR perfluoro-* OR perfluoroa* OR perfluorob* OR
perfluoroc* OR perfluorod* OR perfluoroe* OR perfluoroh* OR
perfluoron* OR perfluoroo* OR perfluorop* OR perfluoros* OR
perfluorou* OR perfluorinated OR fluorinated OR PFAS OR PFOS
OR PFOA))
TS="2,3,3,3-Tetrafluoro-2-(heptafluoropropoxy)propionic acid" 301
OR TS="2,3,3,3-tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)-
Propanoic acid" OR TS="Perfluoro(2-methyl-3-oxahexanoate)" OR
TS="Propanoic acid, 2,3,3,3-tetrafluoro-2-(1,1,2,2,3,3,3-
heptafluoropropoxy)-" OR TS="Perfluorinated aliphatic carboxylic
acid" OR TS="Perfluoro(2-methyl-3-oxahexanoic) acid" OR
TS="2,3,3,3-tetrafluoro-2-(1,1,2,2,3,3,3-
heptafluoropropoxy)propanoic acid" OR TS="2,3,3,3-tetrafluoro-2-
(heptafluoropropoxy)propanoic acid" OR TS="perfluoro-2-
(propyloxy)propionic acid" OR TS="perfluoro-2-methyl-3-
oxahexanoic acid" OR TS="perfluoro-2-propoxypropanoic acid"
OR TS="perfluoro-2-propoxypropionic acid" OR TS="perfluoro- «
propoxypropionic acid" OR TS="propanoic acid, 2,3,3,3-
tetrafluoro2-(heptafluoropropoxy)-" OR TS="propionic acid,
2,3,3,3-tetrafluoro2-(heptafluoropropoxy)-" OR (TS="GenX" AND
TS=(fluorocarbon* OR fluorotelomer* OR polyfluoro* OR
perfluoro-* OR perfluoroa* OR perfluorob* OR perfluoroc* OR
perfluorod* OR perfluoroe* OR perfluoroh* OR perfluoron* OR
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perfluoroo* OR perfluorop* OR perfluoros* OR perfluorou* OR
perfluorinated OR fluorinated OR PFAS OR PFOS OR PFOA)) OR
((TS="2,3,3,3-Tetrafluoro-2-(heptafluoropropoxy)propionic" OR
TS="2,3,3,3-tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)-
Propanoic" OR TS="Perfluorinated aliphatic carboxylic" OR
TS="Perfluoro(2-methyl-3-oxahexanoic)" OR TS="2,3,3,3-
tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)propanoic" OR
TS="2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic" OR

—_n

TS="perfluoro-2-(propyloxy)propionic" OR TS="perfluoro-2-
methyl-3-oxahexanoic" OR TS="perfluoro-2-propoxypropanoic"
OR TS="perfluoro-2-propoxypropionic" OR TS="perfluoro- « -
propoxypropionic') AND TS=(acid OR acids))

TS=("Ammonium 2,3,3,3-tetrafluoro-2-
(heptafluoropropoxy)propanoate" OR "Propanoic acid, 2,3,3,3-
tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)-, ammonium salt"
OR "Perfluorinated aliphatic carboxylic acid, ammonium salt" OR
"2,3,3,3-Tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)propanoic
acid, ammonium salt" OR "Ammonium 2-
(perfluoropropoxy)perfluoropropionate”" OR "Ammonium
Perfluoro(2-methyl-3-oxahexanoate)" OR "Ammonium
perfluoro(2- methyl-3-oxahexanoic) acid" OR "Ammonium
perfluoro-2-methyl-3- oxahexanoate" OR "FRD-902" OR "GenX-
H3N" OR "HFPO-DA" OR "Propanoic acid, 2,3,3,3-tetrafluoro-2-
(heptafluoropropoxy)-, ammonium salt" OR "Undecafluoro-2-
methyl-3-oxahexanoic acid") OR ((TS=GenX AND
(TS=(fluorocarbon* OR fluorotelomer* OR polyfluoro* OR
perfluoro-* OR perfluoroa* OR perfluorob* OR perfluoroc* OR
perfluorod* OR perfluoroe* OR perfluoroh* OR perfluoron* OR
perfluoroo* OR perfluorop* OR perfluoros* OR perfluorou* OR
perfluorinated OR fluorinated)))) OR ((TS=("Undecafluoro-2-
methyl-3-oxahexanoic" OR "Ammonium perfluoro(2-methyl-3-
oxahexanoic)" OR "2,3,3,3-Tetrafluoro-2- (1,1,2,2,3,3,3-
heptafluoropropoxy)" OR "Perfluorinated aliphatic carboxylic" OR
"Perfluorinated aliphatic carboxylic")) AND (TS=(salt OR salts OR
acid OR acids)))
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# 4.2.-3 J-STAGE R OMBRA, BMRBRMHE
(W3R H: 2023/9/8; MRFEHAM: ~2023/9/8)

WE Bk WesRAE R (1F)
PFBA  PFBAor /X—7 VA BT Z UM or ~IVTNA 0T H R 48
PFHXA | PFHxAor /X—7 /LA a X4 U8 or ~L7bA a4 fg 57
PFNA PFNA or "Perfluorononanoic acid" or /X—7/)L. 41 /) F B or ~v 704w ) 8
P

PFBS PFBS or "Perfluorobutane sulfonic acid" or /X—7 /LA 07 % o A)LRVE or 48
VT NF AT R VR

GenX GenXor 7 HFPO” or “Hexafluoropropylene Oxide” or ~FH# 7 /L4 w71 75
[ F S

K 4.2.-4 BEPEE Web BBRDORKRX. MBRHESE
(W3R H: 2023/9/8; MRFEHAM: ~2023/9/8)

e ik S
(1)

PFBA (((PFBA/AL) or (/X—7)LA 1 7 % > BR/AL) or (~)V 7 )VA 1 7 % L fiE/AL))) and 9
(AB=Y and PT=JF 35 30, 2 aedkli <))

PFHxA  ((((PFHXA/AL) or (/3— 7 /L 4 B~ %4 L lE/AL) or (~/V 7 L4 0~ %4 L fiE/AL) or 7
(perfluorohexanoic/AL and (/#%/TH or acid/AL)))) and (AB=Y and PT=/F & i@ 3, ik fx
Br<))

PFNA ((((("Perfluorononanoic Acid"/TH or PENA/AL)) or (Perfluorononanoic/AL and (F4/TH or 12

acid/AL)) or (/X— 7 V4w / F U BE/AL) or (("Perfluorononanoic Acid"/TH or ~/L 7
v n J F BE/AL)))) and (AB=Y and PT=J5 % 30, & 365 <))

PFBS ((((("Perfluorobutanesulfonic Acid"/TH or PFBS/AL)) or ((Perflubutane/TH or 4
Perfluorobutane/AL) and sulfonic/AL and (f&/TH or acid/AL)) or (/X—7 /LA a7 X
AV VEE/AL) or (("Perfluorobutanesulfonic Acid"/TH or <~V 7 /v A w7 % > A )Lk
“fi#/AL)))) and (AB=Y and PT=Jil &5 3, 2 dkbi <))

GenX ((((GenX/AL) or (HFPO/AL) or (Hexafluoropropylene/AL and (F£1t:#)/TH or Oxide/AL)) 6
or (“FY 74 n 7 m e L 4% Y R/AL))) and (AB=Y and PT=/5574 30, ik bk bR
<)

WERR T v b L2 SCERIZ DWW T, SCERT — 2 _— A O EE . S E Sk o
AN AT o729 2T, KA42.2ITR TR ) —= 0 TREMEIZENWE A "LV EEFICES
KAV V== T AToT2, A7V —=0 T ORER. SCTREII 2T 1,684 B2 B
7=,
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#F42-2 XBRORZ YV —=V FTHEML R ) —=U FRER

ik DB 2y ) —= v J R
B e bR\ L
PubMed @ LE—BIWHAF L AXE
WoSCC o FNDH, ERNAREUNIHME SN TS, EIFEIB 2N
(=P

ARER O, b MERE L B O 2 W AERR IR OIS
WA F VAT =3 g3 AUFRE T2 I3 BRI LB (BEKALER
Hoifrks KO b £ 721305 % S oKk & O LD % & i)
o HUiELAEHICEET ST
® FHAEXIRMEIZFH L L TV R WFZE
J-STAGE  #fE#ift& ¥ v (L TFTOEEHIIGE S iz D)
—F ® RFAHE G(FRE)
PR CGEE A (ERE - BB - JEEEIMEE)
N

=%
KRFRMWIGEC (T - THH - v A7 LEBMREE)
H

BIWHAF & KFSNF

HE - WEREIE LR HERE
Electrochemistry

Journal of Photopolymer Science and Technology

Circulation Journal

Journal of Oleo Science
= hEs Ji 25w SC (A v BRIZUTFOF—U— REeEied D)
Web ®  Fat Pad Fine-Needle Aspiration
®  RBRHHESFIRE T, KRBRE IO E T, KBRS SRR A I, B
VNSRS

4.3. 3TERY R b OERK & STERDRE

A2I12BTFH AT ) —= 7 %@ L= 1,684 12 5t RICE S (B 3L, J-STAGE @
— & EFRRMEEEOE B IX A AGE) OHABML, CERT —F X— 2R Y 2 R &
L7z (Bfs-2 SCkT — & X— ARk Y A b)),

AT — & _—ZCERY A b (1,684 ) OFns, EFEERME OES (JEFEF L. J-
STAGE O—¥ & EFHPRMFEOE FIZTAARGE) OFHREZ L 12, FFZU 273~
FERANKIE L S5 IR E BT 5 28 E LT,
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SCHROBE L, 3.4 ZHSCHROIRTE ) SRRk L@ EHIE L O FIET, Mita 2
VNI KD AR S D SCHEREMEREIE (32 3.4.-1) (T CTHEME L7z, £3CEICHWT, #
341 IR THRETRT > 7 215 Lz T, 2 ZHOZER Y LIz Biz o0 Tix
WMZEEN TA REESCHK & L7z TAA STk 2RSSR E Lz, 1 AOZRENH
YL BFICOWTIE, YN EEN TA] & L2 CRZ R Y A 27 3Hil~D 6 23
WL I DR E L TERE LTz,

SCHREREEZEIEC X5 STk T v 7 10D & iR SEHE T Uk A 8 E L7 /E R, STk
—ZR=2ERY A FD S H 84 WMMNFFIZ U A7 FHli~DOHNME L SN D 3CERE L
TEREINTZ (R 43-1), ZNHOXERY A M2 HRMTER-2  SCHRT — 2 ~— 23Rk
UA N (IEF@iHOxI%E Lo SCRY 2 b)) 1ITRT,

£ 431 XRT —F_X—ACERY R S OTERIBER R
53 5% HE ST ()
R 10
STiE, XL B, R EGD
NAFET=ZY T

RNELRE 13
FEERENY) (in vitro/FElE A T1 = X DFRSE % 5 T0)) 18
g 35

BE 84

44. REFEREHEE OFHMH

43 TEE LTSRS DWW T, 3.5 TIRE L7IERAIHTER (& 3.5.-1) OffFHa e
L7z, it SN RIZO OV THRHFEICB W THER LT,

fEbh R R 2 THIIR-3 A F A OB R (R,

4.5. ZDMDBESTHER

4.3.DSCEGEE DB T, £ OMIZBINT R E TREIZ OV TRFTE DO F k& ~ Dk

RBEATo T, ZORER, METEZEE X0 oHrCENOIE < BRI BE T 5 &k 2 f2 it
THWZ (£ 45.-1), RFHETIIRERLEZNET L L LRoT0NDH T ENL, ZThb
OERHIHEEF®R E L TEET L E LT,
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ZA ~v
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
Method 537.1 Determination of Selected Per- and
Polyflourinated Alkyl Substances in Drinking Water by Solid
Phase Extraction and Liquid Chromatography/Tandem Mass
Spectrometry (LC/MS/MS)

Method 1633

Analysis of Per- and Polyfluoroalkyl Substances

(PFAS) in Aqueous, Solid, Biosolids, and Tissue

Samples by LC-MS/MS

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)

Determination of 16 Per and Polyfluoroalkyl Substances
(PFAS) in Food using Liquid Chromatography-Tandem Mass
Spectrometry (LC-MS/MS).

K 45-1 BRNERD L OHBEE
bl

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.
USEPA. Method 537.1 Determination of Selected Per- and
Polyflourinated Alkyl Substances in Drinking Water by Solid
Phase Extraction and Liquid Chromatography/Tandem Mass

Spectrometry (LC/MS/MS). Version 2.0. 2020.

USEPA. Method 1633

Analysis of Per- and Polyfluoroalkyl Substances (PFAS) in
Aqueous, Solid, Biosolids, and Tissue Samples by LC-MS/MS.
2024.

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.

US FDA. Determination of 16 Per and Polyfluoroalkyl Substances
(PFAS) in Food using Liquid Chromatography-Tandem Mass
Spectrometry (LC-MS/MS) (Version 2021). 2021.

30
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EPA OIEHAESHTIE

https://www.epa.gov/dwanalyticalmethods/method-533-

determination-and-polyfluoroalkyl-substances-drinking-water-

lSOtO[)e
EPA OIEAESHTIE

https://cfpub.epa.gov/si/si_public_record report.cfm?dir

Entryld=348508&Lab=CESER &simpleSearch=0&show

Criteria=2&searchAll=537.1&TIMSType=&dateBeginP

ublishedPresented=03%2F24%2F2018

EPA DOFRAES A

https://www.epa.gov/system/files/documents/2024-

01/method-1633-final-for-web-posting.pdf

ISO DFEHAEF AL

US FDA |2 £ B &L O3 #rik

https://www.fda.gov/media/131510/download?attachmen

t


https://www.epa.gov/dwanalyticalmethods/method-533-determination-and-polyfluoroalkyl-substances-drinking-water-isotope
https://www.epa.gov/dwanalyticalmethods/method-533-determination-and-polyfluoroalkyl-substances-drinking-water-isotope
https://www.epa.gov/dwanalyticalmethods/method-533-determination-and-polyfluoroalkyl-substances-drinking-water-isotope
https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=348508&Lab=CESER&simpleSearch=0&showCriteria=2&searchAll=537.1&TIMSType=&dateBeginPublishedPresented=03%2F24%2F2018
https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=348508&Lab=CESER&simpleSearch=0&showCriteria=2&searchAll=537.1&TIMSType=&dateBeginPublishedPresented=03%2F24%2F2018
https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=348508&Lab=CESER&simpleSearch=0&showCriteria=2&searchAll=537.1&TIMSType=&dateBeginPublishedPresented=03%2F24%2F2018
https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=348508&Lab=CESER&simpleSearch=0&showCriteria=2&searchAll=537.1&TIMSType=&dateBeginPublishedPresented=03%2F24%2F2018
https://www.epa.gov/system/files/documents/2024-01/method-1633-final-for-web-posting.pdf
https://www.epa.gov/system/files/documents/2024-01/method-1633-final-for-web-posting.pdf
https://www.fda.gov/media/131510/download?attachment
https://www.fda.gov/media/131510/download?attachment

ZA ~v
UCMR 3 (2013-2015) Occurrence Data

UCMR 5 (2023-2025) Occurrence Data

KB OAGEKIZI T 2 HH 7 » FEAE (PFAS) O
BRIz oW T

RIRIRFAE AR i i A B B

RIRIRFAE AR i i A B B

Long-term removal of perfluoroalkyl substances via activated

carbon process for general advanced treatment purposes

£

TR

USEPA. UCMR 3 (2013-2015) Occurrence Data. 2017.

i

USEPA. UCMR 5 (2023-2025) Occurrence Data. 2024.

KBRS, KB OAGE KIS A7 v LA
(PFAS) O HIkILIZ ST

KBRS, A0 2 4R FE BRI AGE K s A #e B A

KBRS, A0 4 £ FE BRI AGE K sPici A # B A

Nakazawa, Y., Kosaka, K., Yoshida, N., Asami, M., Matsui, Y..
Long-term removal of perfluoroalkyl substances via activated
carbon process for general advanced treatment purposes. Water

Research, 245, 120559, 2023.
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USEPA D5 3 YRHLHI M E BRI RS < kil
K OFE (2013~2015 4F)

https://www.epa.gov/dwucmr/occurrence-data-

unregulated-contaminant-monitoring-rule
USEPA D% 5 IRABIHIM E ARBLANC 25 < kil
KFOFRA (2023~2025 45, 2024 4F 1 A HFR)

https://www.epa.gov/dwucmr/data-summary-fifth-

unregulated-contaminant-monitoring-rule
KBTI 7KE R D K85 DK T O #E R

https://www.city.osaka.lg.jp/suido/cmsfiles/contents/000

0499/499786/R4_pfas.pdf
RBRIRF P O 7K H D At SR

https://www.pref.osaka.lg.ip/kankyoeisei/biryoyuki/index

:html
RBRIFF P D 7K D i Ak

https://www.pref.osaka.lg.ip/kankyoeisei/biryoyuki/index

.html
G DE S9 |24 [F 23 Bk D& EK T OFAE
fr s
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https://www.epa.gov/dwucmr/occurrence-data-unregulated-contaminant-monitoring-rule
https://www.epa.gov/dwucmr/occurrence-data-unregulated-contaminant-monitoring-rule
https://www.epa.gov/dwucmr/data-summary-fifth-unregulated-contaminant-monitoring-rule
https://www.epa.gov/dwucmr/data-summary-fifth-unregulated-contaminant-monitoring-rule
https://www.city.osaka.lg.jp/suido/cmsfiles/contents/0000499/499786/R4_pfas.pdf
https://www.city.osaka.lg.jp/suido/cmsfiles/contents/0000499/499786/R4_pfas.pdf
https://www.pref.osaka.lg.jp/kankyoeisei/biryoyuki/index.html
https://www.pref.osaka.lg.jp/kankyoeisei/biryoyuki/index.html
https://www.pref.osaka.lg.jp/kankyoeisei/biryoyuki/index.html
https://www.pref.osaka.lg.jp/kankyoeisei/biryoyuki/index.html

ZA v HIEE®R e
Analytical Results of Testing Food for PFAS from US FDA. Analytical Results of Testing Food for PFAS from US FDA IZ & 2 & OF ARG R

i

Environmental Contamination Environmental Contamination. https://www.fda.gov/food/process-contaminants-

food/analytical-results-testing-food-pfas-environmental-

contamination
Analytical Results for PFAS in 2021 Total Diet Study US FDA. Analytical Results for PFAS in 2021 Total Diet Study US FDA (T X D B i OFRARE R
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