
 
R5 R7  

 
 

 
 

 
   

 
 

5

0.1 ppm (0.383 mg/m3)

0.5 ppm (1.7 mg/m3)
6 2024 7

9
PHMB

 (EO)

PHMB

 (NOAEL)
EO

EO
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A.  

 
5

 

2024 7

 

9
6

PHMB 7
 (EO)

 

 
 
B.  
B1.  

5  
(CAS 108-88-3) 2021

(CAS 110-82-7)

228



 

 GHS 
 (  (Ver. 2.1))

3.1.2 List 1

 ( EU ECHA
Reliability 2 )

 

 
6 PHMB

 
 
B2. PHMB 

6 PHMB
CAS

CAS 

 

GHS
Ver. 2.2 3.1.2

List 1

 (OECD 
eChemPortal )  

 
 

B3.  
7

229



PHMB

 NOAEL

 

 
B4. EO 

7 EO
2018 3

2018

 
 

C.  
C1.  

  

 ( ) 11

 ( )  
( ) ( )

67

G. 

 
 

 
 

0.1 ppm (0.383 
mg/m3)

Seeber Schäper et 
al.(2003-2008) 

NOAEL 
45 ppm 
10.7 ppm 10

230



10 
100  

 
 

https://www.meti.go.jp/policy/chemical_
management/kasinhou/files/informatio
n/ra/210903_No.46_04_hazardous_prop
erties_humanhealth.pdf  
 

 
 

2
3

 
 

 

LC50 28.1 mg/L (4 )
LD50 2,600

7,530 mg/kg LD50

12,000 mg/kg 12,400 mg/kg

GHS 4

 
 

 
 

RD50 50% 15,590 
mg/ (3,357 ppm) 19,875 mg/ (5,300 
ppm) GHS

 (2012) 200 ppm

3

2
15

600 ppm 

1,200 ppm

NOAEL
300 ppm 600 

ppm

NOAEL 45 ppm

NOAEL

231



 

Agency for Toxic Substances and 
Disease Registry (ATSDR, 

, 2017)

(Table 3-1)

3
48 ppm 2

 (Orbaek et 
al., 1998; Osterberg et al., 2003)

20 50 ppm 4.5
 (Muttray et al., 2005)

0.1 ppm (0.383 mg/m3) 48
50 ppm 100

 
 

 
GHS  (2012)

EU Risk Assessment 
Report (EU RAR, 2003)

2B

 

OECD 405
2

(Exxon, 1995: GLP )
4 2 0.1 mL

1
24

48
72

4/6 7

1 3/6

 

 
EU RAR (2003)  
(risk characterization)

LOAEC 281 mg/m3

75ppm NOAEC 150 mg/m3 40 
ppm 16

100 ppm (375 
mg/m3) 6

150 
mg/m3 (40 ppm)

 (Andersen 
et al., 1983) 42

562 mg/m3 (150 ppm)
1 7 3

281 
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mg/m3 (75 ppm)
562 

mg/m3 (150 ppm)

(Echeverria et al., 
1989)

EU RAR (2003)
NOAEC

EU RAR (2003)

Spray painting (scenario U2) 
and for Carpet laying (scenario U4)

(Margin of Safety
) conclusion (iii) There is a 

need for limiting the risks; risk 
reduction measures which are already 
being applied shall be taken into 
account

 
 

 
GHS  (2012)

EU RAR (2003)

2  

OECD 404

1
(Guillot et al., 1982)

0.5 mL
4

 
ATSDR (2017)

 
EU RAR (2003)

 

EU RAR (2003)

 
 

 
 

 
(EU guideline B6 (Skin sensitisation),

GLP )

 
EU RAR (2003)

GHS
 (2012)

Patty (5th, 2001)
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EPA
AEGLs  

AEGLs

 

AEGL-1 67 ppm (8
22.3 ppm)

AEGL-1 

200 ppm 8

3  
 

 (2013): 
50 ppm (188 mg/m3) 

 
(100 ppm) 1994

 

75ppm 100ppm

 

50ppm 80ppm

 

 
80ppm 100ppm

 
1994

 
https://www.jstage.jst.go.jp/article/joh1
959/36/4/36_4_261/_pdf/-char/ja  

2013
 

 
ATSDR (2017) MRL for acute-

duration (14 days or less) inhalation 
exposure: 2 ppm (7.6 mg/m3) 

Little (1999)

15 ppm 20

LOAEL 15 ppm
9 LOAEL 3

3  
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 20 ppm 

 
 

 
 

0.1 ppm (0.383 mg/m3)

 

 
EU RAR (2003)

NOAEC 150 mg/m3

40 ppm  
(Margin of Safety )

NOAEC

 

 

 
 

  
C2.  

  
4

https://www.meti.go.jp/policy/chemical_
management/kasinhou/files/informatio
n/ra/20221118_043.pdf
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 ( )
 ( )

1

G. 
 

 
 

 

ACGIH (American 
Conference of Governmental Industrial 

Hygienists, 
2000 Threshold Limit 
Value - Time-Weighted Average (TLV-
TWA: 

 100 ppm 2020
Point of Departure

 (mg/kg/day)

100 
ppm 8/24 5/7=23.8 ppm

UF 10 2.4 ppm

 
TLV-TWA Malley

(2000) 7000 ppm
1 6 5 13-14

2000 ppm
NOAEL 500 ppm
Lammers (2009)

250 ppm
12 4

25 ppm

ACGIH
25 

ppm  
 

7000 ppm
6 15

 (Haskell Laboratory 
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1997: EU EAR (2004), EPA IRIS(2003)
) 2000 ppm

NOAEL 500 ppm (1720 
mg/m3) POD
1000 10 10

10 0.5 ppm (1.7 mg/m3)

 

 
(mg/kg/day)

ppm mg/m3

 
 

 (IARC, US EPA IRIS, NTP, 
ACGIH, EU, GHS)

GHS
EPA IRIS "Data are 

inadequate for an assessment of human 
carcinogenic potential" (U.S. EPA, 1999)

 

EU RAR (2004)

 (Gupta et al., 
1990)

1 20 0.2 mL
0.2 mol (51.2 g)

DMBA
7 100 L

3
45
2 10%

EU RAR

in vitro, in vivo

EU RAR (2004)
 

(unlikely to be carcinogenic)
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0.5 ppm (1.7 mg/m3)

 
 

 
 

 
 

 

LD50

>5,000 
mg/kg >9,500 ppm >2,000 
ppm

 
 

 
 

GHS  (2013)

ACGIH 7th, 2002
3

ACGIH (2020) EU 
RAR (2004) 4
32.88 mg/L 

1 2 10
1/4  (11.2%, 

5.8%)
12 250 ppm

4
5

EU RAR

ACGIH (2002)
TLV-

TWA

ACGIH TLV-TWA
2002 2020

 
 

 
GHS  (2013)

EU-
RAR 2004

PATTY 6th, 
2012 EU-RAR 2004 ICSC J 1994
HSDB Access on July 2013

2  
EU-RAR 2004

(Phillips Petroleum 
Company, 1982e; 1982f)

 1  25% 
1  1 

1
 24 

6 
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EU-RAR 2004

 
17.5 mg/m3 (5 ppm) 

 90 

(HSE, 1991)  
250 ppm (875 mg/m3) 

25 ppm 
(87.5 mg/m3) 

 (TNO study, 
1998c)  
 

 
GHS  (2013)

DFGOT vol.13 1999 EU-
RAR 2004 ACGIH 7th, 2002 ICSC

J 1994 2

1 DFGOT 
vol.13 1999 1

EU-RAR 2004
 

EU-RAR 2004
 2  (Phillips 

Petroleum Company, 1982d; Jacobs and 
Martens, 1987) 1

24  72 
 

 24 
 72 

 
(1.93)   
5 

(  2.56)  144 

 (2.83)  

(Treon et al.,1943a)  
14 

 1 
EU-RAR 2004

 1 
 

EU-RAR 2004

 
 

 
 

GHS  (2013)

 
EU-RAR 2004

 
20  (  9  11 

)  10% 
 (  99.98%) 

10%
 (White 

Eagle Toxicology Laboratories, 1996) 
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(20  14 ) 

 (20  6 
)  

 24 1/20 

EU-RAR 2004

EU-RAR 2004

 
ACGIH (2020)

 
 

 
GHS  (2013)

 
EU-RAR 2004

 
 

 
 

 EPA Integrated 
Risk Information System (IRIS)

 (RfC) 
EPA IRIS (2003)

(DuPont HLR, 1997a)
F1, F2

NOAEL 6,886 

mg/m3

1,722 mg/m3

NOAEL (NOAELHEC)
BMCL(1SD) 1,822mg/m3 UF 300
3 10

10 6 
mg/m3 RfC  
 

 (DFG) MAK 
value (Maximale Arbeitsplatz-
Konzentrationen, ) 

10  (Treon 
et al. 1943b)

LOEL 790 mL/m3

200 mL/m3

DFG
MAK value 200 mL/m3 (ppm)=700 
mg/m3 1996  

 
 ACGIH 
ACGIH

1 4018
(TWA) 

TWA-Threshold Limit Value, TLV
)(2002 100 ppm  

NOEL
500 ppm PBPK

1200 
ppm

 

240



250 ppm

 

 
(7000 ppm)

 
2020

TLV-TWA
 

 
 

(1970) 

150 ppm 
(520 mg/m3)

 
Treon  (1943)

434 ppm 1
8 5 26

 
Gerade (1960) 300 ppm

 
ACGIH (1966)
Patty 300 ppm

 
 

 

 
 
 

 

0.5 ppm (1.7 
mg/m3)

 

 
ACGIH 

(2002)
TLV-TWA  100 ppm

100 8/24 5/7=23.8 
ppm

EU-RAR 2004

17.5 mg/m3 (5 
ppm)  90 

0.5 ppm (1.7 
mg/m3)
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EU-RAR 2004

EU-RAR 2004

EU-RAR 2004

 DIY 

 

 
 

 
C3. PHMB 

 
PHMB

CAS  
 

CAS  
PHMB

CAS
 

EU
Biocides Assessment Report (2015) CAS

 27083-27-8 CAS

PHMB (
PHMB

) CAS
PHMB

SCCS (2017) RAC Background Document 
(2011, 2014) Canada CMP (Final Screening 
Assessment)(2023) CAS  27083-
27-8 CAS 32289-58-0

CAS 27083-27-
8 N,N’’’-1,6-  (N’-

) 1,6-

CAS 32289-58-0

242



Biocides 
Assessment Report (2017) CAS
32289-58-0 CAS 1802181-67-4

CAS 1802181-67-4

 

PHMB 1
CAS  

 

 

 
SCCS (2017) PHMB

/

PHMB 

 

PHMB

PHMB

 
 

 
SCCS (2017)

PHMB  
ECHA 

 (ECHA  2015  6 
 17  2016  10  12 

) PHMB 
 (EU) 2016/124  

(EU) 2016/125)  
(PT) 2 ( ) 3 ( ) 4 (

)  PT 11 (
) 

 (PT) 1 ( ) 5 (
) 6 (

)  PT9 (
) 

 (EU) 
2016/109 

243



 PHMB 
SCCS 

(2017)
0.1%

Commission Regulation (EU) 2019/831

 
 

 
CAS

 
 

 
 

 
PHMB

 
PHMB

PHMG-P
 

Canada CMP (Final Screening 
Assessment)(2023) PHMG-P

 258 
 113 

(Kim, 
2016) PHMG-
P 

PHMB (Kim et al. 2016

Kim et al. 2017)
PHMG-P PHMB

PHMB 

 
PHMG-P 
PHMB  (Song et al. 
2018) PHMG-P

 (Kim et al. 2017) 

/

 
2 

PHMB PHMG-P 
 

 
 

Canada CMP (Final 
Screening Assessment)(2023)
PHMB 

 (NF-κB 
) 

 (Kim et al., 2016)  
 

 28  
(Noakes, 2006): OECD TG412 GLP

 
Alpk:Apf SD 5 / /

PHMB 20%  0
, 0.0239 (MMAD*1 range – 0.32-

1.30 μm), 0.257 (MMAD range – 1.70-4.03 

244



μm), 2.47 mg/m3 (MMAD range – 1.88-2.40 
μm) *2 1 6 5 28

5
13

2
4

 

NOAEL 0.0239 mg/m3  
*1 MMAD: Mass Median Aerodynamic 
Diameter

 
*2 SCCS (2014) 0.0239 
mg/m³, 0.257 mg/m³, 2.47 mg/m³  
 

 < > 28
 (Carney, 1976):  

Alderley Park SPF albino 4
/ / PHMB 20%

0, 0.025, 0.25, 
2.75, 12.5, 26 mg/L 1 6

5 28
1

0.25 mg/L
12.5 mg/L

4 2.75 
mg/L

3
2 4

5
6

3 1

5-10%

1
0.25 μg/L

13

1
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3-7%

 (moderately severe)

0.025 μg/L

 
NOAEL

0.025 μg/L

 
 

 

28
 (Noakes, 2006)
NOAEL

0.0239×6/24×5/7 =0.00427 mg/m3

POD
 

NOAEL 0.00427 mg/m3  
(UFs)1,000 ( 10 10

10)= 0.00427 g/m3 

NOAEL

2
 

 
 

 30  (Lees and 
Leah, 1993): OECD TG 410

GLP  
Alpk:APfSD  (Wistar

5 / / ) PHMB 20.2%
< 0.76 % 0, 20, 60, 200 mg/kg

1 6
5 30  21

60 mg/kg/day
 (

) 200 mg/kg/day

 

NOAEL 200 
mg/kg/day
NOAEL 20mg/kg/day  
 

 4 GLP
Biocides Assessment 

Report_PT01 (2017)  

PHMB P100 PC 20%
300 mg/kg/day 100mg/kg/day

 1 6
4

300 
mg/kg/day  

246



NOAEL 300 mg/kg/day
NOAEL 100 

mg/kg/day

 
 

 21  
(Elks and Hope, 1972)  

6 / PHMB 12,000 
ppm  
23 

1

21
 

1

 
 

 

30
 (Lees and Leah, 1993)

NOAEL
200×6/24×5/7 =35.7 mg/kg/day

20×6/24×5/7 =3.57 mg/kg/day POD

 
NOAEL 35.7 mg/kg/day UFs 
1000 ( 10 10

10)= 0.036 
mg/kg/day 

NOAEL 3.57 mg/kg/day
UFs 1000 ( 10

10 10)= 

0.0036 mg/kg/day 
 

 (200 300 
mg/kg/day)

4

 

 
 
 

 
28

Horner,1992a: 2
 

Alpk:APfSD 8 / /
PHMB 20% 0, 0.1, 0.5, 1.0, 

2.0 mg/mL 28
1

247



4
/

ALP, AST
1.0 mg/mL

SCCS (2017)
LOAEL 0.1 mg/mL (100 

ppm, 10 mg/kg/day )  

NOAEL
 

 
< > 28
Horner,1992b: 2

 
C57BL/10JfAP/Alpk 10

/ / PHMB 20 0, 0.1, 
0.3, 0.6, 1.2 mg/mL 28

0.3 mg/mL 1
13

0.6 1.2 mg/mL
ALT

SCCS 
(2017) LOAEL

0.1 mg/mL (100 ppm)  

NOAEL
 

 
28

OECD TG407  
Wistar PHMB P100 28  

(-58.6%)
 

Biocides Assessment Report_PT01 (2017)
NOAEL 1000 mg/L (1000 

ppm: 54.9 mg/kg/day 61.3 mg/kg/day
)

 
 

OECD TG422
GLP  

PHMB P100 1500 mg/L 90

OECD TG422 GLP

 
 

90 1
 

1500 

248



mg/L 1

Biocides Assessment Report_PT01 (2017)
1500 mg/L

3
NOAEL 1000 mg/L 1000 ppm: 

95 mg/kg /day 102 mg/kg/day

 
 

90  
(Horner, 1993a) OECD TG 408
GLP  

Alpk:APfSD 12 / /
4 29 PHMB 

(20.2 % ) 0, 1000, 2000, 4000, 6000 
ppm ( 0, 83.9, 171.5, 373.0, 556.1 mg/kg 
/day 0, 92.3, 192.9, 409.8, 617.4 mg/kg 
/day ) 90

2000 ppm

2000 ppm

29

4000 ppm

1000 ppm
ALP, ALT, AST

 

SCCS (2017)
1000 ppm 83.9 mg/kg/day 92.3 

mg/kg/day NOAEL

NOAEL 
 

 
90

Horner SA (1993b) OECD TG 408
GLP  

C57BC57BL/10JfCD-1 12
/ / 4 29
PHMB (20.2 % ) 0, 1000, 2000, 

4000 ppm ( 0, 162, 328, 736 mg/kg /day 
0, 224, 445, 963 mg/kg /day )

90 6000 ppm

11

2000 ppm 4000 
ppm

 
SCCS (2017)

1000 ppm 162 mg/kg/day 224 
mg/kg/day NOAEL

NOAEL
 

 
90  
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(Griffiths et al., 1966a):
 

Alderley Park Wistar 1
PHMB (25 %

) 0, 625, 1250 ppm 90

625 ppm
 

NOAEL
625 ppm

 
 

90
(Griffiths et al., 1966b)

 
4 / / PHMB 

(25 % ) 0, 1375, 2750 ppm
90

 
NOAEL

2750 ppm

 
 

90  
(Horner, 1992c)  

C57BL/10JfAP/Alpk 10 /
PHMB 20

1 0.1 mg/mL 2 0.3 mg/mL
3 0.3 mg/mL

0.1 mg/mL 1 0.3 
mg/mL 2

 

NOAEL
 

 
 (Horner, 

1995 CIR 2017) 
1 / / PHMB 0, 

300, 1500, 4500 ppm ( 0, 11, 54, 169 
mg/kg/day ) 1

/
ALT, AST

11 12 3000 
ppm (108 mg/kg/day )

3 1

1
1

3

1
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1 1500 ppm
 

NOAEL 1500 ppm (54 mg/kg/day)
 

 
2  (Horner, 

1996) 
Alpk:APfSD 64 / /

PHMB 0, 200, 600, 2000 ppm ( 12.1, 
36.3, 126.1 mg/kg /day 14.9, 45.3, 162.3 
mg/kg/day ) 2

ALP

 

NOAEL 600 ppm 
(36.3 45.3 mg/kg/day)  
 

2  (Milburn, 
1996) US EPA guideline

 
C57BL/10JfCD-1 55 /

/ PHMB 400, 1200, or 4,000 ppm
54.7, 167, 715 mg/kg/day 69, 216.5, 

855.5 mg/kg/day 2

12

2
20 15%

53-79
35-42% 22-33%

26

400 1200 
ppm

1200 ppm

 

(increased ploidy)

251



 

1200 ppm

1200 ppm

PHMB
―

PHMB

2

 

NOAEL
400 ppm 54.7 mg/kg/day 69 
mg/kg/day  
 

 
28

NOAEL/LOAEL
28

Horner,1992a and b LOAEL 100 
ppm

 
90

NOAEL/LOAEL 90
 (Griffiths et al., 1966a)

NOAEL 625 ppm

NOAEL
NOAEL 1000 ppm

OECD TG 408
GLP

 
1 2
NOAEL 2
 (Milburn, 1996) NOAEL

400 ppm 54.7 mg/kg/day 69 
mg/kg/day
US EPA guideline

 

 

NOAEL 400 ppm POD

 
NOAEL 400 ppm UFs 100 = 4 ppm (  

252



0.55 mg/kg/day, 0.69 mg/kg/day ) 
90

28 LOAEL 100 
ppm

 
 
 

 
 

 
 

 

 
 

 
 

 
 

 
2 OECD 

TG416  
Wistar PHMB P100 0, 

500, 1000, 1500 ppm

NOAEL 1000 ppm

NOAEL 1500 ppm
Biocides Assessment Report_PT01 

(2017)
 

 
2  

(Milburn GM, 1995 ): 
GLP  

Alpk:APfSD 26 / /
PHMB 20 0, 200, 600, 2000 

ppm ( 0, 23-24, 70-71, 239 -249 mg/kg /day
0, 25-26, 77-79, 258-270 mg/kg /day 

) 10

 

NOAEL
2000 ppm  

 
3  (Trutter 

and Reno, 1977): ) US 
EPA
GLP  

SD 10 20 /
PHMB 20% 0, 200, 650, 1300 

ppm 9 3

 

NOAEL 1300 ppm 130 

253



mg/kg/day  
 

(OECD 
TG422 GLP ) 

Wistar PHMB P100 0, 500, 
1000, 1500 ppm

 

NOAEL 1500 ppm 50.55 
mg/kg/day, 262.39 mg/kg/day

 
 

OECD TG414
GLP 1976  

Alderly Park 20 /
PHMB 20% 0, 200, 1000, 2000 
ppm (0, 13, 54, 112 mg/kg /day )

1-20

1000 ppm

1

 
1000 ppm

1000 ppm

 

NOAEL 1000 ppm (54 mg/kg/day )
 

 
OECD 

TG414  
1

PHMB 0, 300, 1000 ppm

Biocides Assessment Report_PT01 (2017)
NOAEL

1000 ppm (112.45 mg/kg /day )

300 ppm
6 1000 
ppm

 
Biocides Assessment 

Report_PT01 (2017)
LOAEL 300 ppm (113 mg/kg/day
)

Pore (2010) 2014-2017
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NOAEL
12 mg/kg/day

 
OECD TG

Pore (2010)

Biocides Assessment Report_PT01 (2017)
mg/kg/day

 
 

 (OECD TG414
1976 GLP ) 

Alderly Park 25
47-49 / PHMB 20
0, 10, 20, 40 mg/kg/day

0.5 % aqueous Tween 80 6-15

6 8-
14 23%

40 
mg/kg/day  

 ( 21.8 ± 25.6 13.1 ± 
15.2) 20 mg/kg/day

 ( 11.4 ± 19.7 %

6.1 ± 8.4 %) PHMB

40 
mg/kg/day  

PHMB 
20 mg/kg/day  

 5  4 
 5 

PHMB 

 

NOAEL NOAEL
40 mg/kg/day  

 

GLP  
White New Zealand 14-15 /
PHMB 0, 10, 40 and 160 mg/kg/day

160 
mg/kg/day

 
NOAEL

NOAEL 40 mg/kg/day
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EPA Pesticides 
RED (2004) Biocides Assessment 
Report_PT01 (2015)

 
 

 

 

NOAEL
3 1300 ppm 130 
mg/kg/day  

NOAEL
NOAEL

40 
mg/kg/day

POD
 

NOAEL 40 mg/kg/day UFs 100 
10 10 = 0.4 mg/kg/day 
 

 (D )
UF( 10)

( )

UF  
NOAEL POD

 (12 mg/kg/day 
Biocides Assessment Report_PT01 (2017)

)

0.4 
mg/kg/day NOAEL 1/30

 

*
 

0.4 mg/kg/day 0.05 
m3/day× 0.03 kg= 0.24 mg/m3 

 
ppm

 
 
* mg/kg/day
mg/m3

 
 

 
(https://www.meti.go.jp/policy/chemical_ma
nagement/kasinhou/files/information/ra/relia
bility_criteria03.pdf)  

 (mg/kg/day) 
[mg/m3] × [m3/day] 

[kg] × [hour]
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24[hour] × [day] 7 [day] ×
(1.0) 

0.03 kg 0.05 m3/day
 

 
 

 

PHMB in vitro
Ames Hastwell 

 (1979) S9 mix
TA1538

in vivo
DNA

PHMB
 

Ames
 

 
 

 
 

 
 

2  
 

 
 

 
80  

(Clapp, 1977b): GLP  
Alpk:APfCD-1

PHMB 0, 0.2%, 2.0%, 10.0% 

0, 15, 150, 750 mg/kg /day )
5 80

76-78%
50%

25
18

7% 2

1 4
0

2/50 1/49
1/50

0 2/49 EPA
pair-wise comparison

Helicobacter hepaticus

H. hepaticus

 

NOAEL 150 
mg/kg/day  
 

3  
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2  (APVMA 

2011) 
Wistar (64 / / )

PHMB 200, 600, 2,000 ppm 12.1, 36.3, 
126.1 mg/kg/day, 14.4, 45.3, 162 
mg/kg/day 2

 
(13%) ALP

( 2/64 )
1/64

 (Canada 
CMP (Final Screening Assessment) (2023), 
AICIS IMAP (2016))

 

NOAEL 600 ppm (36.3 mg/kg/day)
 

 
2  (Milburn, 

1996) US EPA guideline  
C57BL/10JfCD-1 55 /

/ PHMB 400, 1200, or 4,000 ppm
54.7, 167, 715 mg/kg/day 69, 216.5, 

855.5 mg/kg/day 2

12

2
20 15%

53-79

35-42% 22-33%

26

2
1

 

NOAEL 1200 ppm 167 mg/kg/day
 

 
80  

(Clapp et al., 1977a) 
Swiss 30 /

60 / PHMB 0, 100, 200, 1000 
ppm 1

5
50 80
10 80%

97

1/29
1/30

1/24
1/29
2/25

80
1/10
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97
1/6
2/15

 (1974/75 ) 2/118 (1.7%)
1/118 (0.85%)  

6

 
 

124  
(Berry et al., 1977) 

60 / /
PHMB 0. 200, 1000, 2000 ppm

52 104
80% 124

70 103

52
1/12

104 2/12
1/8

1/20
1/19

104 1/21

50%

 
 

: Biocides Assessment Report_PT01 (2017)
 

/

1000 mg/L 69 mg/kg/day )

NOAEL 500 mg/L (
36 mg/kg/day, 43 mg/kg/day )

2

medial 
hyperplasia of blood vessels
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Ames

 

 

 

 

NOAEL 2
 (APVMA 2011)

600 ppm (36.3 mg/kg/day)
POD

 
NOAEL 36.3 mg/kg/day UFs 100=0.36 

mg/kg/day 
 

UF 
10

UF
 

 
 

PHMB  
SCCS (2017)

PHMB

7.8 % 94.1 % 
2.6 %  

93.5 % 

0.22%
0.28%

8.5% 10%

2.3%
4.7%  

24  1 

 8.5 % 
SCCS PHMB 

SCCS 
8.5 %

 

 (
)

 
EU Biocides Assessment Report (2015) 

Canada CMP (Final Screening Assessment) 
(2023)

PHMB
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0.3%~8%

4%  NOAEL 

PHMB 
 EFSA  

(2012)  4% 

PHMB 
100%

 
 
C4.  

 

1 2  

American Conference of Governmental 
Industrial Hygienists (ACGIH) Agency for 
Toxic Substances and Disease Registry 
(ATSDR)

 

 

Sherer et al., 
1991) WHO

WHO

 

NOAEL
10 mg/kg/day

LOAEL 1500 μg/L  

1

NOAEL
 

in vivo
in vitro

 

ACGIH 2008
A4 (

)

2
Takegawa et al. 1998

261



 
 
C5. EO 

3
 

 
 (2018 )

Agency for Toxic Substances and 
Disease Registry (ATSDR)
Toxicological Profile for Ethylene Oxide 
(2022)

 
National Toxicology Program (NTP) 

Report on Carcinogens, Fifteenth 
Edition (2021) 

the National Industrial 
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Snellings et al., 1984 Garman et al., 
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9.20×10-5 mg/m3

3.68×10-5 
mg/kg/day  
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D.  
D1.  

5

0.1 ppm (0.383 mg/m3) 0.5 ppm (1.7 
mg/m3)

 
 
D2. PHMB 

PHMB

 
 

0.00427 μg/m3 

 
0.036 mg/kg/day 

0.0036 mg/kg/day 
<  
4 ppm (  0.55 mg/kg/day, 0.69 
mg/kg/day ) 

 
0.4 mg/kg/day 

 
0.36 mg/kg/day 
 

28 NOAEL

 

0.24 mg/m3

 
EU Biocides Assessment Report 

(2017) PMHB
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1 PHMB CAS  

 CAS  
Reregistration 

Eligibility Decision (EPA RED), 2004 
32289-58-0 

The 
Committee for Risk Assessment (EU 
RAC Background Doc., 2011, 2014) 

32289-58-0, 27083-27-8 

Scientific 
Committee on Consumer Safety 
(SCCS), 2014, 2017 

32289-58-0, 27083-27-8, 28757-47-3, 
133029-32-0 

Biocidal 
Products Regulation Biocides 
Assessment Report, 2015a, 2017b. 

32289-58-0, 27083-27-8, 1802181-67-4 

Health Canada Screening assessment - 
Other polymers group (Canada CMP 
(Final Screening Assessment, 2023) 

32289-58-0 27083-27-8 

Australian Industrial Chemicals 
Introduction Scheme, the Inventory 
Multi-tiered Assessment and 
Prioritisation (AICIS IMAP), 2016 

27083-27-8, 28757-47-3 

a:  (Mn): 1610  (Mw): 2986  (CAS  32289-58-0
27083-27-8)  

b: (Mn): 1415 (Mw): 6629  (CAS  32289-58-
0 1802181-67-4 )  
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ATSDR (2004)

PVP-I Iodophor

I2

 
 
ATSDR (2004)

WHO CICAD72 (2009)
CH3I

Sherer et al. (1991)

Iodine in drinking-water Background document for development of 
WHO Guidelines for drinking-water quality (2020)

(McClain, 1992)

(Thrall & Bull 1990 Sherer Thrall & Bull 1991 Robison et al. 1998

WHO

 
 

 
ACGIH 2008 TVL-

TWA 0.01 ppm 0.1mg/m3
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1.1 mg/day
1 150 g/day 1 

mg/day 10 m3/day 0.1 mg/m3 (0.01 ppm)
TVL-TWA  

ACGIH TLV-STEL 1
15 0.1 ppm (1 

mg/m3 )
 

 
 

 

 
Iodine in drinking-water Background document for development of WHO Guidelines for drinking-

water quality (2020) I2 pH
HOI I– pH 2 7

 
I2 + H2O  HOI + I– + H+  
 

ACGIH (2008) 0.034 g/100 mL, 

 
 
 

 (KIO3)

 ACGIH (2008): American Conference of Governmental Industrial Hygienists (ACGIH), 
Iodine and Iodides: TLVs and BEIs Documentation. 

 ATSDR (2004): Agency for Toxic Substances and Disease Registry (ATSDR), Toxicological 
Profile for Iodine. 

 DFG (2017): Deutsche Forschungsgemeinschaft (DFG), The MAK Collection for Occupational 
Health and Safety, MAK Value Documentations: Iodine and inorganic iodides. 

 European Chemicals Agency (ECHA) Dossier (access on Apr. 29, 2026) 
  (1968):  
 GHS  (2014) 

Iodinated water
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 US EPA (2006): United States Environmental Protection Agency (US EPA), Reregistration 
Eligibility Decision (RED) for Iodine and Iodophor Complexes. (Docket: EPA-HQ-OPP-
2006-0599) 

 WHO (2020): World Health Organization (WHO), Iodine in drinking-water: Background 
document for development of WHO Guidelines for Drinking-water Quality. 

 WHO/IPCS (2009): World Health Organization (WHO), Concise International Chemical 
Assessment Document 72 (CICAD 72): Iodine and Inorganic Iodides: Human Health Aspects. 

 WHO/JECFA (1989): World Health Organization (WHO), Joint FAO/WHO Expert Committee 
on Food Additives (JECFA), Toxicological Evaluation of Certain Food Additives and 
Contaminants (WHO Food Additives Series 24). 

NOAEL

14  

LeMar et al. 
1995 WHO CICAD 72 (2009) US EPA RED (2006) ATSDR (2004) WHO 2020

8 7 1 1  8 mg 
1 4  32 mg/day

 0.46 mg/kg/day 90 7 28
90 7

TSH
T4 T3

35  37% TSH
7

US EPA RED (2006)  NOAEL
 0.46 mg/kg/day LOAEL 0.46 

mg/kg/day ATSDR (2004) LOAEL (less serious) 0.46 mg/kg/day, 
NOAEL 0.0039 mg/kg/day LOAEL 0.46 
mg/kg/day
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14
 

Robison et al. 1998 WHO CICAD 72 2009 ATSDR 2004
33 1 6 7

I 300 g I/kg/day 1000 g I/kg/day 14

100 g/day 24
TSH

10 T4
T3  
(burned throat)

TSH
T4 T3

ATSDR (2004)
1

 
 

OECD 422 ECHA (2010) Wistar Han 10
/ / 99.8% 0 0.3 3 10(30) mg/kg/day 29

41-47 2 4 DMSO
 30 mg/kg/day 2 1

1 10%

30 mg/kg/day 1
10 5

4
 10 mg/kg/day 

NOAEL 10 mg/kg/day  

Sherer et al. 
(1991) CICAD 72 2009 ECHA WHO 2020 DFG ATSDR(2004)

NOAEL
NaI SD 6 / /

NaI 0, 1, 3, 10, 100 mg/L MAK 2017 400 g, 
 50 ml 0, 0.125, 0.375, 1.25, 12.5 mg/kg/day 100

NaI
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T3
/ T4 /T3

Tukey
10 mg/L

NaI
 T4 /T3

1 mg/L 100 mg/L
 

Deiodinase 2

 
 

 

Deiodinase
I D1 T3
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OECD 422 ECHA (2010) Wistar Han
0 0.3 3 10 (30) mg/kg/day  30 

mg/kg/day 2 1
4  10 mg/kg/day 

2 29 2
4 41 47

F1

NOAEL  
10 mg/kg/day  

Yang et al., 2006 ECHA
Balb/c  g/L

19
g/L T4 T3

6000 g/L

3000 g /L
 

NOAEL
g/L LOAEL  g/L  

 

 
 

 

 
 

ATSDR (2004) 0.1 10 mg/mL L5178Y
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Balb/c 3T3
Kessler et al. 1980; Merkle and Zeller 1979 0.38 mg/mL

Law 1938  (Saccharomyces 
cerevisiae) His+ Mehta and von Borstel 
1982a NaIO3 Ames

D. melanogaster Eckhardt et 
al. 1982
DNA Myers and Chetty 1973

Kada 1970; Kada et al. 1970; Noguti et al. 1971  
Iodine in drinking-water Background document for development of WHO Guidelines for drinking-

water quality (2020) TK SHE
DNA  (EVM, 2003)

L5178 Y
Kessleret al. 

1980 Balb/c 3T3
Kessleret al. 1980  

in vivo
in vitro

 
 
 

ACGIH 2008
ATSDR (2004)

ACGIH

 
 
ACGIH 2008

2 1000 ppm

A4 (
) GHS  

(2014) ACGIH A4  
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ATSDR (2004)

PVP-I Iodophor

I2

 
 
ATSDR (2004)

WHO CICAD72 (2009)
CH3I

Sherer et al. (1991)

Iodine in drinking-water Background document for development of 
WHO Guidelines for drinking-water quality (2020)

(McClain, 1992)

(Thrall & Bull 1990 Sherer Thrall & Bull 1991 Robison et al. 1998

WHO

 
 

 
ACGIH 2008 TVL-

TWA 0.01 ppm 0.1mg/m3
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1.1 mg/day
1 150 g/day 1 

mg/day 10 m3/day 0.1 mg/m3 (0.01 ppm)
TVL-TWA  

ACGIH TLV-STEL 1
15 0.1 ppm (1 

mg/m3 )
 

 
 

 

 
Iodine in drinking-water Background document for development of WHO Guidelines for drinking-

water quality (2020) I2 pH
HOI I– pH 2 7

 
I2 + H2O  HOI + I– + H+  
 

ACGIH (2008) 0.034 g/100 mL, 

 
 
 

 (KIO3)

 ACGIH (2008): American Conference of Governmental Industrial Hygienists (ACGIH), 
Iodine and Iodides: TLVs and BEIs Documentation. 

 ATSDR (2004): Agency for Toxic Substances and Disease Registry (ATSDR), Toxicological 
Profile for Iodine. 

 DFG (2017): Deutsche Forschungsgemeinschaft (DFG), The MAK Collection for Occupational 
Health and Safety, MAK Value Documentations: Iodine and inorganic iodides. 

 European Chemicals Agency (ECHA) Dossier (access on Apr. 29, 2026) 
  (1968):  
 GHS  (2014) 

Iodinated water
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 US EPA (2006): United States Environmental Protection Agency (US EPA), Reregistration 
Eligibility Decision (RED) for Iodine and Iodophor Complexes. (Docket: EPA-HQ-OPP-
2006-0599) 

 WHO (2020): World Health Organization (WHO), Iodine in drinking-water: Background 
document for development of WHO Guidelines for Drinking-water Quality. 

 WHO/IPCS (2009): World Health Organization (WHO), Concise International Chemical 
Assessment Document 72 (CICAD 72): Iodine and Inorganic Iodides: Human Health Aspects. 

 WHO/JECFA (1989): World Health Organization (WHO), Joint FAO/WHO Expert Committee 
on Food Additives (JECFA), Toxicological Evaluation of Certain Food Additives and 
Contaminants (WHO Food Additives Series 24). 

NOAEL

14  

LeMar et al. 
1995 WHO CICAD 72 (2009) US EPA RED (2006) ATSDR (2004) WHO 2020

8 7 1 1  8 mg 
1 4  32 mg/day

 0.46 mg/kg/day 90 7 28
90 7

TSH
T4 T3

35  37% TSH
7

US EPA RED (2006)  NOAEL
 0.46 mg/kg/day LOAEL 0.46 

mg/kg/day ATSDR (2004) LOAEL (less serious) 0.46 mg/kg/day, 
NOAEL 0.0039 mg/kg/day LOAEL 0.46 
mg/kg/day
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Robison et al. 1998 WHO CICAD 72 2009 ATSDR 2004
33 1 6 7

I 300 g I/kg/day 1000 g I/kg/day 14

100 g/day 24
TSH

10 T4
T3  
(burned throat)

TSH
T4 T3

ATSDR (2004)
1

 
 

OECD 422 ECHA (2010) Wistar Han 10
/ / 99.8% 0 0.3 3 10(30) mg/kg/day 29

41-47 2 4 DMSO
 30 mg/kg/day 2 1

1 10%

30 mg/kg/day 1
10 5

4
 10 mg/kg/day 

NOAEL 10 mg/kg/day  

Sherer et al. 
(1991) CICAD 72 2009 ECHA WHO 2020 DFG ATSDR(2004)

NOAEL
NaI SD 6 / /

NaI 0, 1, 3, 10, 100 mg/L MAK 2017 400 g, 
 50 ml 0, 0.125, 0.375, 1.25, 12.5 mg/kg/day 100

NaI
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T3
/ T4 /T3

Tukey
10 mg/L

NaI
 T4 /T3

1 mg/L 100 mg/L
 

Deiodinase 2

 
 

 

Deiodinase
I D1 T3
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OECD 422 ECHA (2010) Wistar Han
0 0.3 3 10 (30) mg/kg/day  30 

mg/kg/day 2 1
4  10 mg/kg/day 

2 29 2
4 41 47

F1

NOAEL  
10 mg/kg/day  

Yang et al., 2006 ECHA
Balb/c  g/L

19
g/L T4 T3

6000 g/L

3000 g /L
 

NOAEL
g/L LOAEL  g/L  

 

 
 

 

 
 

ATSDR (2004) 0.1 10 mg/mL L5178Y
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Balb/c 3T3
Kessler et al. 1980; Merkle and Zeller 1979 0.38 mg/mL

Law 1938  (Saccharomyces 
cerevisiae) His+ Mehta and von Borstel 
1982a NaIO3 Ames

D. melanogaster Eckhardt et 
al. 1982
DNA Myers and Chetty 1973

Kada 1970; Kada et al. 1970; Noguti et al. 1971  
Iodine in drinking-water Background document for development of WHO Guidelines for drinking-

water quality (2020) TK SHE
DNA  (EVM, 2003)

L5178 Y
Kessleret al. 

1980 Balb/c 3T3
Kessleret al. 1980  

in vivo
in vitro

 
 
 

ACGIH 2008
ATSDR (2004)

ACGIH

 
 
ACGIH 2008

2 1000 ppm

A4 (
) GHS  

(2014) ACGIH A4  
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