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1) Funahashi N, Iwasaki I, Ide G. Effects of bis (tri-n-butyltin) oxide on
endocrine and lymphoid organs of male rats. Acta Pathol Jpn. 1980
Nov;30(6):955-966.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of
trimethyltin neuronal toxicity. Ultrastructural and cytochemical observations.
Am J Pathol. 1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-
298.

4) Wester PW, Krajnc EI, van Leeuwen FX, Loeber JG, van der Heijden CA,
Vaessen HA, Helleman PW. Chronic toxicity and carcinogenicity of bis(tri-n-
butyltin)oxide (TBTO) in the rat. Food Chem Toxicol. 1990 Mar;28(3):179-
196.
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Iiff SD Sy h&EE 10 ILICNJTFILAXAFS R(TBTO)3,6,12mg/kg bw/H% 13~26 &
R EIR OIS UER. 3mg/kg bw/BU EOBFTRAROESR THLU T EAROEEIG
INZERHIE. TERAGHIE - BRETRIEIT 13 BE(CZERZ{LEBAIRIRTENEIEREN. 26
B TR R TEHRROASINIBECZZREUE 1) .

¥4 R Long-Evans Sy (ILEARBA) (CEFEEN)TFILAX 10mg/kg bw/BZ4E%
3~30 BI(B&FER OIS UEER T, MBI n e iR FNER(EFZRH5NRHE 2)3).

Wistar 3y Mt#f® 60 ITIC NI FILAZXAF R 0,0.5,5,50mg/kg bw/B% 106 ER:E
BG5S UIHER T, (LT BARURIBEEEOIEE. I (CEIFIRARARIEOFEIE NN HS5N
et SNBOREBORAETBAE (5mg/kg bw/H) TREIRINT BABENIFILZAX
AFSRCLZREKIENMOREZLERBRLTNS 4).
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U RANDEEB SURERGEEZ B ULEEREEE 0.05mg Sn/m’ #/\BREEREE
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(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-
an overview. Environ Res. 1987 Dec;44(2):335-353.) EDOFENS. ©F0 5 FEENT
SMECOVTE/-. - NITFIL-. MI1ZI-,785-EUTEHEILIz, B8, MIFILAZEE
MIZOBEUNREEVERIBTUI NI FINZAZI AT RO ik BICEEE#EEEIRET U,
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BANVEEHE DFETER
@ ACGIH TLV-TWA Tin, organic compounds 0.1 mg/m3 as Sn(1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
® EEE HERE |-
. ¥R BANDRE|-
MERECERIRT? [ S MAk 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EDZSF: Peak lim [ 1(1) (2007)
@ OSHA QVE'?_ ?'1 mg/m3
(@~2E5%E) © N— TWA 0.1 mg/m3
STEL -
TWA -
© UK WEL STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
©) EU IOEL STEL —
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
RGN | e
ﬁ%ﬁa%@[/tl— https://www.osha.gov/chemicaldata/569
Krﬁko)ux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) Funahashi N, Iwasaki I, Ide G. Effects of bis (tri-n-butyltin) oxide on
endocrine and lymphoid organs of male rats. Acta Pathol Jpn. 1980
Nov;30(6):955-966.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of
trimethyltin neuronal toxicity. Ultrastructural and cytochemical observations.
Am J Pathol. 1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-
298.

4) Wester PW, Krajnc EI, van Leeuwen FX, Loeber JG, van der Heijden CA,
Vaessen HA, Helleman PW. Chronic toxicity and carcinogenicity of bis(tri-n-
butyltin)oxide (TBTO) in the rat. Food Chem Toxicol. 1990 Mar;28(3):179-
196.
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(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-
an overview. Environ Res. 1987 Dec;44(2):335-353.) tOFENS. 5571 5 FE-EXT
SMECOVTE/-. - NITFIL-. MI1ZI-,785-EUTEHEILIz, B8, MIFILAZEE
MIZOBEUNREEVERIBTUI NI FINZAZI AT RO ik BICEEE#EEEIRET U,
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o ACGIH TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEEm  fERE |
e EF= BASRE |-
RERECERIRT [ ore | VAK 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIOZ=E:: Peak lim [T (1) (2007)
5. @ OSHA TWA 0.1 mg/m3
STEL -
~ =
(®~DFES%E) 5 NIOSH TWA 0.1 mg/m3
STEL -
TWA -
UK WEL
Y STEL Tin compounds, organic, except Cyhexatin (ISO), (as Sn) 0.1 ppm
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
@%Eﬁj{%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
6. |HERE DL E1— https://www.osha.gov/chemicaldata/569
Krﬁko)ux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) Funahashi N, Iwasaki I, Ide G. Effects of bis (tri-n-butyltin) oxide on
endocrine and lymphoid organs of male rats. Acta Pathol Jpn. 1980
Nov;30(6):955-966.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of
trimethyltin neuronal toxicity. Ultrastructural and cytochemical observations.
Am J Pathol. 1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-
298.

4) Wester PW, Krajnc EI, van Leeuwen FX, Loeber JG, van der Heijden CA,
Vaessen HA, Helleman PW. Chronic toxicity and carcinogenicity of bis(tri-n-
butyltin)oxide (TBTO) in the rat. Food Chem Toxicol. 1990 Mar;28(3):179-
196.
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¥4 % Long-Evans ISy~ (ICERBA) (CEFEEN)TFILAX 10mg/kg bw/BH%E4E% 3
~30 BISGEFIR OIS URLERR TS, 3B nI MR FENEBEERDSNAN o 2)3).

Wistar v Mt 60 ITIC T FILZAXAF R 0,0.5,5,50mg/kg bw/B% 106 EREE
BB S UIHBR T, MIHE(C T BEARUEI BB OIES. HCEIFIRRIREORAIEMN#5N
et INSOEBEOFRLEFTRIETE (5mg/kg bw/H) TRERERING, BEHEFINITFILAX
A RICLZFERIBIMOBEERZREBIHEL TV 4),

B EO#itBROFER LD N TFILAZIEEYIDIELFEICELSD LOAEL Z# 3mg TBTO/kg bw/
BHEHIETU, IRANDERES SUFHERG S ZRBULRERS(E 0.05mg Sn/m? % /\B5RS
BEREEELLURRETS.
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BHAZ L EYOEEIECHTIT2EEEET7INFINEOBERUVZOICLDBHENERD
(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-
an overview. Environ Res. 1987 Dec;44(2):335-353.) tOFIENS. 5570 5 FE-EXT
SMECOVTE/-. - NITFIL-. MI1ZI-,785-EUTEHEILIz, B8, MIFILAZEE
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BANVEEHE DERTERL DEATERV
@ ACGIH TLV-TWA |Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEEm  meRE |-
s EFE  BAHERE|-
FER(EERA 5 OFG MAK 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIOZ=E:::: Peak lim |1 (1) (2007)
@ OSHA ;’_IV_\:EAI\_ '_I'ln, organic compounds
(@~@DIE5%E) TWA Tin, organic compounds
® NIOSH
STEL -
TWA -
K WEL
- v STEL Tin compounds, organic, except Cyhexatin (I1SO), (as Sn)
TWA -
EU IOEL
v v 10 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
#&E@%(Dl/tj_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) Funahashi N, Iwasaki I, Ide G. Effects of bis (tri-n-butyltin) oxide on
endocrine and lymphoid organs of male rats. Acta Pathol Jpn. 1980
Nov;30(6):955-966.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of
trimethyltin neuronal toxicity. Ultrastructural and cytochemical observations.
Am J Pathol. 1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-
298.

4) Wester PW, Krajnc EI, van Leeuwen FX, Loeber JG, van der Heijden CA,
Vaessen HA, Helleman PW. Chronic toxicity and carcinogenicity of bis(tri-n-
butyltin)oxide (TBTO) in the rat. Food Chem Toxicol. 1990 Mar;28(3):179-
196.
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¥4 % Long-Evans ISy~ (ICERBA) (CEFEEN)TFILAX 10mg/kg bw/BH%E4E% 3
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B L0 BROFER LD N TFILZXEEYID LOAEL % 3mg TBTO/kg bw/BEHIBIL.
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(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-
an overview. Environ Res. 1987 Dec;44(2):335-353.) tOFIENS. 5571 5 FE-EXT
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FER(EERA 5 OFG MAK 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIOZ=E:::: Peak lim |1 (1) (2007)
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STEL -
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® NIOSH
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TWA -
K WEL
- v STEL Tin compounds, organic, except Cyhexatin (I1SO), (as Sn)
TWA -
EU IOEL
v v 10 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
() EEEBEFMEL 64 (5) 253-285 (2022) HFEREZOEIES (2022FF)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
6. |BEREEDLE1— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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HPRSHEMER 0 2023/5/30

MEZ

NITFILZAX=A97U5— b CASRN | 2155-70-6

FHHRAEOES

UAE L=

IREERE
EDRZE

NERTEEE%EME 0.05 (RXELT) (BEAI: mg/m?)

EREIREREE RELERL (BB : ) OXHME

HRHLERSL
.

%30,

1) Funahashi N, Iwasaki I, Ide G. Effects of bis (tri-n-butyltin) oxide on
endocrine and lymphoid organs of male rats. Acta Pathol Jpn. 1980
Nov;30(6):955-966.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of
trimethyltin neuronal toxicity. Ultrastructural and cytochemical observations.
Am J Pathol. 1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-
298.

4) Wester PW, Krajnc EI, van Leeuwen FX, Loeber JG, van der Heijden CA,
Vaessen HA, Helleman PW. Chronic toxicity and carcinogenicity of bis(tri-n-
butyltin)oxide (TBTO) in the rat. Food Chem Toxicol. 1990 Mar;28(3):179-
196.

Bae

Iiff SD Sy R&EE 10 [ITICMITFILZAZXAFS R(TBTO)3,6,12mg/kg bw/B% 13~26 &R
RO S USSR 3mg/kg bw/ EIL,(J:0)8¥‘CH’JH?@EE&‘FB&UTE%@E%imDD
7RSIz, FERARFGHIE -REPRIET 13 BEICERZ(LEBPNRIETENHRIN. 26 B
BT RTEHROREDISEICERIELE L) &

¥4 % Long-Evans ISy~ (ICERBA) (CEFEEN)TFILAX 10mg/kg bw/BH%E4E% 3
~30 BIC#HIR O SURLREER T, #B nI e iR ZNEE RO NN 2)3).

Wistar v Mt 60 ITIC T FILZAXAF R 0,0.5,5,50mg/kg bw/B% 106 EREE
EBIG S URERERT. M CTEARUEIBRIBEOIER. HCEIFRIRIRIRIEDFREIEINNHSN
et cNSOREBOFEE T RIAEZ (5mg/kg bw/H) TEERINT BBEINIFILAX
AFSRICLZREERIENOBEERZFEMTRL TS 4),

B L0 BROFER LD N TFILZXEEYID LOAEL % 3mg TBTO/kg bw/BEHIBIL.
MANDEIES SURERGEZZBUCEERE%(E 0.05mg Sn/m’ #/\IEEEEEL
UURETS.

EO% | 2 i

op

OLE1—-XBEICHIIBF—m X DERISERN BURKERSZECHVTARICERD,
E'IiE'""@*ﬁ.ﬂ‘(LB”b‘CLHI]@S(ﬁMHED‘M\%"C@%END

OLE1-XBEICH I 2+ —mXDEES FUA R RERZENRRD, SEIOIY R
SIEICERU CEIMOX R EN W E Th DI

Ozt ( )

ZOMDOIX> b~

FERFRIIEDFHICE T RMAFECL AR (TRELDORENRATHDIENS., FEhFR
EJ‘ BEBEFEELRV, BB AFLESE - RESHORBIDDIENS. SEEHA(CHE
ARSI NN E TH D,

E%ZNI:L\%(Dﬂﬁ;zuﬁhSd@“éﬁi'li(zt?}I/:F)I/E(D%E RRUZOEICEDBHENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-
an overview. Environ Res. 1987 Dec;44(2):335-353.) tOFEHNS. 5571 5 FE-EXT
SIEOVTES-. - MIFIb-. NT1T-, 7 hI-EUTEHRUR. BB AE(COWVTIEE
DOBCHH2IBEIRZES TERNOID. NI FILZAZEEMDS520EE N REE VO EHIT
UTe NV FIVAZXAFS ROk E BCEE B EERRT U,

10




Bl
wEEHA WHHAER)

e=ty=ra NUTFIVAZX =2991)5—k
CASE=S 2155-70-6
KaEe BBELE R TORIRE 9 322
. 20065 =
el (THIEE)
SSH (10) =43
SHMESE (1BR) SHETERL
SHESHE (RA : HR) SABIIRI
SMSH (RA : BR) SIETERL
SHEBIE (RA : 1B, 32N SHETERL
RS/ Rl SHETERL
4 GHS3 %8 RIS o 3 EENIBE M/ BRAIEIE SETERL
IFIRSSRAEIE SHETERL
RS SHETERL
TR SHETERL
FEHANE SHETERL
ETEBIE SHETERL
BEENHS S (EE5RE) SHETERL
BEENRSEIE (RIERE) SHETERL
mAAEEM SHETERL

TLV-TWA |Tin, organic compounds 0.1 mg/m3 as Sn (1996)

© Hee TLV-STEL [Tin, organic compounds 0.2 mg/m3 as Sn (1996)

EEER HERE |-

®
Sy £F= BAFFEEE |-
WERECERIRT? [ S mAk 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIQZ=E:: Peak lim [ 1 (1) (2007)
5 ® OSHA TWA Tin, organic compounds 0.1 mg/m3 as Sn
STEL -
= - -
(@N®(ié%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
® NIOSH
STEL -
TWA -
UK WEL - - -
Y STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
@%Eﬁj{%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
6. |HERE DL E1— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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MEZ

I\U?‘?JI/XZ“—‘/’JDN‘/’J)D)L/‘I"\‘:FDE I\&U“Z(Diﬁ

FHHRAEOES

UAE L=

e
EES

NERTEEE%EME 0.05 (RXELT) (BEAI: mg/m?)

EREREREE RELERL (BB : ) OXHME

HRHLER

RED

1) Funahashi N, Iwasaki I, Ide G. Effects of bis (tri-n-butyltin) oxide on
endocrine and lymphoid organs of male rats. Acta Pathol Jpn. 1980
Nov;30(6):955-966.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of
trimethyltin neuronal toxicity. Ultrastructural and cytochemical observations.
Am J Pathol. 1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-
298.

4) Wester PW, Krajnc EI, van Leeuwen FX, Loeber JG, van der Heijden CA,
Vaessen HA, Helleman PW. Chronic toxicity and carcinogenicity of bis(tri-n-
butyltin)oxide (TBTO) in the rat. Food Chem Toxicol. 1990 Mar;28(3):179-
196.

Bae

AT K

Tiff SD Y R&EE 10 ITICMITFILZAZXAFS R(TBTO)3,6,12mg/kg bw/B% 13~26 &R
BHIROSUIFER. 3mg/kg bw/BU LB TRIROEZR THLU T EADEZIEN
7RSIz, FERARFGHIE -REPRIET 13 BEICERZ(LEBPNRIETENHRIN. 26 B
BTIEFRTEHROXIBINEEICZERELEZL)

¥4 % Long-Evans ISy~ (ICERBE) (CEFEEN)TFILAX 10mg/kg bw/BH%Z4E% 3
~30 BIC#HIR O SURESR T, EBInIfE iR FNEE RSN 2)3).

Wistar S Nt#ES 60 ILCNJTFILAZAFS R 0,0.5,5,50mg/kg bw/B% 106 BRELE
IR S UIHERT. MEECTEARUEIBHEOER. HICEIFIRIRIRIEOREEINH5N
et CNSOREBEOFEEFFRIAEZ (5mg/kg bw/H) TEERREINT BEBEINIFILAX
A RICLZFERIBIMOBEERZREBIHEL TV 4),

Bl EDEWPERERDIER LD NITFILZZELEHD LOAEL Z 3mg TBTO/kg bw/BHEHIRTL.
IRANDZEHEB S UG ZBUILRER®E 0.05 mg Sn/m’ #/\BREEEE(E
EUTIRET S,

EO% | 2 i

op

OLE1—-XBECHI B F—m X OERICEHRN. BURRRSZECHVTAIRICERD, H#
SHEFORF (TRUCENMOXEREN R ETH DD

OLE1-XBBICH I 2F —mXDEES FUA R RERZENRRD, SEIOIY R b
SIEICERU CEMOX R EN W E THh DD

Ozofs ( )

ZOMDOIX> b~

FERFRIIEDFHICE T RMAFECL AR (FRELORENRATHDIENS., FahFR
EJ‘ BEBEFEELRV, BB AFLESE - RESHORBIDDIENS. SEEHA(CHE
ARSI NN E TH D,

B EYOIREIACT T 2BEMEETINFIEDEERUVCORICLDE N ERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-
an overview. Environ Res. 1987 Dec;44(2):335-353.) tOFIENS. 5571 5 FE-EXT
SIEOVTES-. - MIFIb-. NIT1T-,F7hI-EUTEHIUR. BB AE(COWVTIEE
DOB(CHH2IBEIRZES TERNOID. NI FILZAZEEMDS520EE N REE VO EHIT
UIe NV FIVAZAFS ROk BICRE B EERRF U,
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Bl

wEEHA WHHAER)

LFEE NI FINAX =290 A HIRES 5 — NRUCORBRIEEMDIREY) (NIFIVAX=FT57F—h)
CAS&S 85409-17-2
BEaE2 HEELEEEATDRIEE 322
- 20065FE
el (TH18EE)
=2HEE (FO) X433
2MEEE (B DETERL)
=S (RA @ HR) DRI
ST (RA : &ZR) DFETERL
S (RA : . XN X532
RBEE/ RIRE DFETERL
GHS##A BRICXI S S EBRIRMEIE,/ BRI SIFETERL
IR ER R 1 DFETERL
BRI DETERL)
AIERERIR DFETERL
FEh A DFETERL
ET-E=c DFETERL
HEENERSTE (EERE) X531 (VFIKER)
HEENERSTE (RERE) DRETERL
BRANVEEHE DFETER
@ ACGIH TLV-TWA Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEE  pERE |
. ¥R BANDRE|-
WERECERIRT? [ S mAk 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EDZSFE Peak lim [ 1(1) (2007)
@ OSHA ;_\F\Ili Tln, organic compounds 0.1 mg/m3 as Sn
(@N®(i§%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
® NIOSH
STEL -
TWA -
© UK WEL STEL Tin compounds, organic, except Cyhexatin (ISO), (as Sn) 0.1 ppm
TWA -
©) EU IOEL STEL —
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(@ FEEBLEFMES 64 (5) 253-285 (2022) FEREZOEE (20226F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
Jﬁ?ﬁ%éﬁj{%d}ﬂ& The MAK-Collection for Occupational Health and Safety
VAN | e
ﬁ%ﬁa%@[/tl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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E%

IKEEEN)DTZILAX CASRN | 76-87-9

FHHREOES

IAE =3

FEO
5a

IRERAE
EDIRE

NESRTEEEEE 0.003 (RX&LT) (Bfiz: mg/m?)

EREREEMEE RELZRL (BT : ) OXIE

HRHLER
=

1) Duchosal, F,, P. Thevenaz, H. Luetkemeier, O. Vogel, G. Pappritz, P. Mladenovic
and C. Terrier (1989): Fentin hydroxide (TPTH) technical grade. Subchronic (90-
days) repeated dose inhalation toxicity study in rats. Research and Consulting
Company AG (Unpublished). Cited in: IPCS (1999): Concise international
chemical assessment document. No.13. Triphenyltin compounds.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of trimethyltin
neuronal toxicity. Ultrastructural and cytochemical observations. Am J Pathol.
1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-298.

4) U.S. National Cancer Institute: Bioassay of Triphenyltin Hydroxide for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 139. DHEW (NIH)
Pub. No. 78-1394, NCI, Bethesda, MD(1978).

5) U.S. National Institute for Occupational Safety and Health, Criteria for a
Recommended Standard-Occupational Exposure to Organotin Compounds.
DHEW (NIOSH) Pub. No. 77-115 (1976)

6) Andersen KE, Petri M. Occupational irritant contact folliculitis associated with
triphenyl tin fluoride (TPTF) exposure. Contact Dermatitis. 1982 May;8(3):173-
177.

Ak

It Wistar 5w h&E% 10 ILERAWVT, KEMENTIZILAZX(TPTH)% 0.014. 0.338. 1.997
mg/m> DIERET 13 B8R (6 BRE/H. 5 B/B) WAFGEE (8) UER. 1.997mg/m> T
(&, INTOEES LU 1 BIOREDEBFEN RSN, Fie. MECBVTHIREPEE. [UEBLUAHD
THEBLUOREMZbZRDI. 2 0.338 mg TPTH/m? (0.11 mg Sn/m?) TEIMERERDIK
TEOMRFNELY IgM _EFREFOEFHNEENRDHENE 1)

¥4 R Long-Evans ISy (FCECRBA) (CEFEEN)TITZILAX 30mg/kg bw/B%E4#E
3~30 BIC@HIROR S UEER T, R nI s R FZ RN EE (EFRH5NN 2)3),

YR URIZATOREBEKER(EMTIZILAX 37.5, 75 ppm)(CLd 73 BREIEOEERER
T EBHNAMEDIEINERL Z2OMMOFHEIRGEROSNRN O 4),

E MDIEBIEREEL T, NIIIZI AR ZEB UL BELZZEREIMULIL/ 1Oy ORFESE. F2hJT
ZIWAX 20% 2 SO RMEOIR O FEBEDERES LUIRESOMERIE 5) « IWENTIZILAX%
SOENEREFEFEAUTOA/EZEE T, R 0EMEER . EERNMREINTVS6) .
WINBIIEREIARATHS.

BLEED, ) EERTEELNOFETEREFEICLZEDTHD. NITZTIZXLED
NOAEL % 0.014 TPTH mg/m? E#IBL. RHERGEEZEUICEREE(E 0.003 mg Sn
/M \BSREEREAEEL L TIRET S,

EDi5

op

TDIEH

OLE1-XBEICHII 2+ —mXOERSEFRL BURNERSZEICSVTAIRICERD, #E5
MEFORF IRV TENMOXBEREN L E THH

OLE1—XBREICET 2+ —mXDEEES FA - RHRRRZENRRD, SEDI> RRA > NEE
(CERU GENMOX BB B E THBISH

Ozof  ( )

ZOMDOIX>

FEIFE(FCEE DM (CE T AMA (FEECL DA RIEBRE L ORIENRATHDIENS. FEFEIE
EEABEERELRV., B8 AFEIESHE - RESHOMENHDIIENS, SEREHACHSR 1R
AWM ETHD.

BHAZ L EYIOHELIACT T 2B E M E T I TN EOBERUVEDOEICLDEENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-an
overview. Environ Res. 1987 Dec;44(2):335-353.) tDENIRENS. S 5 EEMRYE
(EOWVWTE/-. D- NUTF)b-. NITIZ)L-,F7R5-EUTEHEIL, B8, MITZIAZLEMEFZOE
EMNREEVERIRTUTKEEE N T2 A XD R E B(COEE B EEZRFT U,
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Bl

wEEHA WHHAER)

{EFEE KB NJTJTZ)LZAX
CASEHS 76-87-9
KSES HBELEEFATIRIRE 9 322
- 200652
EEaC] \
BEMRAR (TE186E)
ST O X533
s (BR) X532
ST (RA : AR) par SPOE
SMSH (RA : &) DEETERL
SMS% (RA : 1EE. SN X532
REREME/ RIBiE X532
" IR(CH I 2EE MBS/ BRRIEE X4y2A-2B
GHSH)% Gl =
IR ER R 1 DEETERL
BRI RRMEE X535t
AIERERIR X535t
FOAE ESVIS
ET-E=c X532
X1 (HPARsE
BHERNERSE (HERE) x) XH3 (KER
BE)
HERNHESY (RIEFRE) X731 (RER)
BANVEEHE DEETERL
@ ACGIH TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEm  fEmE |
e EFR  BAHDRE|-
BRSE(SCRRIRF 5 oFG MAK 0.0004 ppm (0.002 mg/m3) as 5n (2009)
(EIQZ=E:: Peak lim [ T(2) (2009)
@ OSHA ;_\F\Ili Tln, organic compounds
(@~212%E) TWA Tin, organic compounds
® NIOSH
STEL -
TWA -
© UK WEL STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EEBEFME 64 (5) 253-285 (2022) FEREZOEIE (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
ﬁ%ﬁa%@[/tl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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E%

IWENTIZILZAX CASRN | 379-52-2

FHHREOES

IAE =3

FEO
5a

IRERAE
EDIRE

NESRTEEEEE 0.003 (RX&LT) (Bfiz: mg/m?)

EREREEMEE RELZRL (BT : ) OXIE

HRHLER
=

1) Duchosal, F,, P. Thevenaz, H. Luetkemeier, O. Vogel, G. Pappritz, P. Mladenovic
and C. Terrier (1989): Fentin hydroxide (TPTH) technical grade. Subchronic (90-
days) repeated dose inhalation toxicity study in rats. Research and Consulting
Company AG (Unpublished). Cited in: IPCS (1999): Concise international
chemical assessment document. No.13. Triphenyltin compounds.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of trimethyltin
neuronal toxicity. Ultrastructural and cytochemical observations. Am J Pathol.
1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-298.

4) U.S. National Cancer Institute: Bioassay of Triphenyltin Hydroxide for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 139. DHEW (NIH)
Pub. No. 78-1394, NCI, Bethesda, MD(1978).

5) U.S. National Institute for Occupational Safety and Health, Criteria for a
Recommended Standard-Occupational Exposure to Organotin Compounds.
DHEW (NIOSH) Pub. No. 77-115 (1976)

6) Andersen KE, Petri M. Occupational irritant contact folliculitis associated with
triphenyl tin fluoride (TPTF) exposure. Contact Dermatitis. 1982 May;8(3):173-
177.

Ak

It Wistar 5w h&E% 10 ILERAWVT, KEMENTIZILAZX(TPTH)% 0.014. 0.338. 1.997
mg/m> DIERET 13 B8R (6 BRE/H. 5 B/B) WAFGEE (8) UER. 1.997mg/m> T
(&, INTOEES LU 1 BIOREDEBFEN RSN, Fie. MECBVTHIREPEE. [UEBLUAHD
THEBLUOREMZbZRDI. 2 0.338 mg TPTH/m? (0.11 mg Sn/m?) TEIMERERDIK
TEOMRFNELY IgM _EFREFOEFHNEENRDHENE 1)

¥4 R Long-Evans ISy (FCECRBA) (CEFEEN)TITZILAX 30mg/kg bw/B%E4#E
3~30 BIC@HIROR S UEER T, R nI s R FZ RN EE (EFRH5NN 2)3),

YR URIZATOREBEKER(EMTIZILAX 37.5, 75 ppm)(CLd 73 BREIEOEERER
T EBHNAMEDIEINERL Z2OMMOFHEIRGEROSNRN O 4),

E MDIEBIEREEL T, NIIIZI AR ZEB UL BELZZEREIMULIL/ 1Oy ORFESE. F2hJT
ZIWAX 20% 2 SO RMEOIR O FEBEDERES LUIRESOMERIE 5) « IWENTIZILAX%
SOENEREFEFEAUTOA/EZEE T, R 0EMEER . EERNMREINTVS6) .
WINBIIEREIARATHS.

BLEED, ) EERTEELNOFETEREFEICLZEDTHD. NITZTIZXLED
NOAEL % 0.014 TPTH mg/m? E#IBL. RERGEEZEBUICEEE%(E 0.003 mg Sn
/M \BSREEREAEEL L TIRET S,

EDi5

op

TDIEH

OLE1-XBEICHII 2+ —mXOERSEFRL BURNERSZEICSVTAIRICERD, #E5
MEFORF IRV TENMOXBEREN L E THH

OLE1—XBREICET 2+ —mXDEEES FA - RHRRRZENRRD, SEDI> RRA > NEE
(CERU GENMOX BB B E THBISH

Ozof  ( )

ZOMDOIX>

FERF R EE DA ICE I M KECL DA RGTRELOEENRATHIENS, ERERE
EEBIERELRV, BE . EFENES S - RESHOMRENGSIENS, SEEHACHSER - 1RFIN
WMETHD.

BHAZ L EYIOHELIACT T 2B E M E T I TN EOBERUVEDOEICLDEENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-an
overview. Environ Res. 1987 Dec;44(2):335-353.) tDENIRENS. S 5 EEMRYE
(EOWVWTE/-. D- NUTF)b-. NITIZ)L-,F7R5-EUTEHEIL, B8, MITZIAZLEMEFZOE
EMNREEVERIRTUTKEEE N T2 A XD R E B(COEE B EEZRFT U,
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wEEHA WHHAER)

{EFEE IUENITIZIVAX
CASEHS 379-52-2
KBRS BBRSEERTORES 9 322
- 200652
EEaC] \
ks (TEh1847E)
ST O DFETERL
s (BR) X533
ST (RA : AR) par SPOE
SMSH (RA : &) DEETERL
S (RA : HEE. SZK) DEETERL
REREME/ RIBiE DEETERV
GHS5% IR(CH I 2EE MBS/ BRRIEE DEETERL
IR R kA 14 DEETERL
BRI RRMEE DFETERL
AIERERIR DEETERL
FOAE ESVIS
G DEETERL
X1 (HPARsE
BHERNERSE (HERE) x) XH3 (KER
BE)
HERNHESY (RIEFRE) X731 (RER)
RANVEEN DEETERL
@ ACGIH TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEm  fEmE |
e ¥ BAFFEEE |-
BRSR(ECERIRST ® DFG MAK Phenyltin compounds 0.0004 ppm (0.002 mg/m3) as Sn (2009)
(EIQZ=E:: Peak lim _[T(2) (2009)
@ OSHA ;_\F\Ili Tln, organic compounds
(@N®(ié§%) TWA Tin, organic compounds
® NIOSH
STEL -
TWA -
UK WEL
Y STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FELEESME 64 (5) 253-285 (2022) TEEEZ0EE (20226F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
V&Eﬂ%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FHHREOES

IAE =3

FEO
5a

IRERAE
EDIRE

NESRTEEEEE 0.003 (RX&LT) (Bfiz: mg/m?)

EREREEMEE RELZRL (BT : ) OXIE

HRHLER
=

1) Duchosal, F,, P. Thevenaz, H. Luetkemeier, O. Vogel, G. Pappritz, P. Mladenovic
and C. Terrier (1989): Fentin hydroxide (TPTH) technical grade. Subchronic (90-
days) repeated dose inhalation toxicity study in rats. Research and Consulting
Company AG (Unpublished). Cited in: IPCS (1999): Concise international
chemical assessment document. No.13. Triphenyltin compounds.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of trimethyltin
neuronal toxicity. Ultrastructural and cytochemical observations. Am J Pathol.
1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-298.

4) U.S. National Cancer Institute: Bioassay of Triphenyltin Hydroxide for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 139. DHEW (NIH)
Pub. No. 78-1394, NCI, Bethesda, MD(1978).

5) U.S. National Institute for Occupational Safety and Health, Criteria for a
Recommended Standard-Occupational Exposure to Organotin Compounds.
DHEW (NIOSH) Pub. No. 77-115 (1976)

6) Andersen KE, Petri M. Occupational irritant contact folliculitis associated with
triphenyl tin fluoride (TPTF) exposure. Contact Dermatitis. 1982 May;8(3):173-
177.

Ak

It Wistar Swh& 2% 10 ILaRRAWT, KEMENITZ)LAZX(TPTH)% 0.014, 0.338. 1.997
mg/m3 OEET 13 B8R (6 BfE/H. 5 B/8) WAEKE (8) UKER. 1.997mg/m> T
(&, IRTOHES LU 1 HIOEDEFTENTRDON I, Ele. MHHCHVTHISEM LR, [BHLUHD
THEBLUOREMZbZRDI. 2 0.338 mg TPTH/m? (0.11 mg Sn/m?) TEIMERERDIK
TEFEOMRFNS LU IgM _EFEFOHLFNZENRBHENZ 1)

¥4 R Long-Evans ISy (FCECRBA) (CEFEEN)TITZILAX 30mg/kg bw/B%E4#E
3~30 BIGRHFR OIS UERR T, #E nIge R ZNER EZRHsNBH ok 2)3).

FYNRUNIZATOEE(KEE(ENITIZILAX 37.5, 75 ppm)IcL? 73 BERFROEERER
T, ELAEOENNERL 2OMOBHEBIRERDINZNOE 4),

ERDEEGIERESEL T, MIIZIWAXZSBUREBEEZREMUL/ 10y OBFES. £zNJ1
TIWAX 20% %2 SORBOMRBIEEBORES LUIREEDHERIE 5) « IvENIIZIAX%
SOENEREFEFEAUTOA/EZEE T, R 0EMEER . EERNMREINTVS6) .
WINEEKEREIRAETHZ.

BLELD, $M)RERTEEIBUNDHE T EE(IEICLZEDTHD. NITIZILAZ{EEYID
NOAEL % 0.014 TPTH mg/m? t#IBfL. RHERGEEZEBUIEREE%(E 0.003 mg Sn
/m? EN\EREEREEELL TRET 3.

EDi5

op

TDIEH

OLE1-XBEICHII 2+ —mXOERSEFRL BURNERSZEICSVTAIRICERD, #E5
MEFORF IRV TENMOXBEREN L E THH

OLE1—XBREICET 2+ —mXDEEES FA - RHRRRZENRRD, SEDI> RRA > NEE
(CERU GENMOX BB B E THBISH

Ozof  ( )

ZOMDOIX>

FERF R EE DA ICE I M KECL DA RGTRELOEENRATHIENS, ERERE
EEBIERELRV, BE . EFENES S - RESHOMRENGSIENS, SEEHACHSER - 1RFIN
WMETHD.

BHAZ L EYIOHELIACT T 2B E M E T I TN EOBERUVEDOEICLDEENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-an
overview. Environ Res. 1987 Dec;44(2):335-353.) tDENIRENS. S 5 EEMRYE
(EOWVWTE/-. D- NUTF)b-. NITIZ)L-,F7R5-EUTEHEIL, B8, MITZIAZLEMEFZOE
EMNREEVERIRTUTKEEE N T2 A XD R E B(COEE B EEZRFT U,
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Bl

wEEHA WHHAER)

{EFEE SAENTIZIAX
CASEHS 639-58-7
KSES HBELEEFATIRIRE 9 322
BEHES ZOQGEF{ 20}3fﬁf§
(CERR185E) (CERR255)
ST O X533 X533
s (BR) DEETERL DETERN
ST (RA : AR) PaEPOE N parSPOE I
ST (RA : &ZR) DEETERL parSPOE I
S (RA : HEE. SZK) DEETERL DETERN
REREME/ RIBiE X532 X532
GHS73#8 BRICH S 2R/ BRI X532A-2B X432
IR ER R 1 DEETERL DETERN
BRI RRMEE DEETERL DETERN
AIERERIR X534+ DETERN
FEh A X534+ DETERN
ET-E=c X532 X532
HERNHESY (HEIRE) DEETERL DETERN
HERNHESY (RIEFRE) X731 (RER) X531 (RER)
RANVEENE DEETERL DETERN
@ ACGIH TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
® G FEREE |-
e EFR  BAHDRE|-
MERECERIRT [ ore | MAK 0.0004 ppm (0.002 mg/m3) as Sn (2009)
(EIQZ=E:: Peak lim _[T(2) (2009)
@ OSHA ;_\F\Ili Tln, organic compounds
(@~@(I3E5%) TWA Tin, organic compounds
® NIOSH
STEL -
TWA -
UK WEL
Y STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
ﬁ%ﬁa%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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EREREEMEE RELZRL (BT : ) OXIE
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1) Duchosal, F,, P. Thevenaz, H. Luetkemeier, O. Vogel, G. Pappritz, P. Mladenovic
and C. Terrier (1989): Fentin hydroxide (TPTH) technical grade. Subchronic (90-
days) repeated dose inhalation toxicity study in rats. Research and Consulting
Company AG (Unpublished). Cited in: IPCS (1999): Concise international
chemical assessment document. No.13. Triphenyltin compounds.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of trimethyltin
neuronal toxicity. Ultrastructural and cytochemical observations. Am J Pathol.
1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-298.

4) U.S. National Cancer Institute: Bioassay of Triphenyltin Hydroxide for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 139. DHEW (NIH)
Pub. No. 78-1394, NCI, Bethesda, MD(1978).

5) U.S. National Institute for Occupational Safety and Health, Criteria for a
Recommended Standard-Occupational Exposure to Organotin Compounds.
DHEW (NIOSH) Pub. No. 77-115 (1976)

6) Andersen KE, Petri M. Occupational irritant contact folliculitis associated with
triphenyl tin fluoride (TPTF) exposure. Contact Dermatitis. 1982 May;8(3):173-
177.

Ak

It Wistar Swh& 2% 10 ILaRRAWT, KEMENITZ)LAZX(TPTH)% 0.014, 0.338. 1.997
mg/m3 OEET 13 B8R (6 BfE/H. 5 B/8) WAEKE (8) UKER. 1.997mg/m> T
(&, IRTOHES LU 1 HIOEDEFTENTRDON I, Ele. MHHCHVTHISEM LR, [BHLUHD
THEBLUOREMZbZRDI. 2 0.338 mg TPTH/m? (0.11 mg Sn/m?) TEIMERERDIK
TEFEOMRFNS LU IgM _EFEFOHLFNZENRBHENZ 1)

¥4 R Long-Evans ISy (FCECRBA) (CEFEEN)TITZILAX 30mg/kg bw/B%E4#E
3~30 BIGRHFR OIS UERR T, #E nIge R ZNER EZRHsNBH ok 2)3).

FYNRUNIZATOEE(KEE(ENITIZILAX 37.5, 75 ppm)IcL? 73 BERFROEERER
T, ELAEOENNERL 2OMOBHEBIRERDINZNOE 4),

ERDEEGIERESEL T, MIIZIWAXZSBUREBEEZREMUL/ 10y OBFES. £zNJ1
TIWAX 20% %2 SORBOMRBIEEBORES LUIREEDHERIE 5) « IvENIIZIAX%
SOENEREFEFEAUTOA/EZEE T, R 0EMEER . EERNMREINTVS6) .
WINEEKEREIRAETHZ.

BLELD, $M)RERTEEIBUNDHE T EE(IEICLZEDTHD. NITIZILAZ{EEYID
NOAEL % 0.014 TPTH mg/m? t#IBfL. RHERGEEZEBUIEREE%(E 0.003 mg Sn
/m? EN\EREEREEELL TRET 3.

EDi5

op

TDIEH

OLE1-XBEICHII 2+ —mXOERSEFRL BURNERSZEICSVTAIRICERD, #E5
MEFORF IRV TENMOXBEREN L E THH

OLE1—XBREICET 2+ —mXDEEES FA - RHRRRZENRRD, SEDI> RRA > NEE
(CERU GENMOX BB B E THBISH

Ozof  ( )

ZOMDOIX>

FERF R EE DA ICE I M KECL DA RGTRELOEENRATHIENS, ERERE
EEBIERELRV, BE . EFENES S - RESHOMRENGSIENS, SEEHACHSER - 1RFIN
WMETHD.

BHAZ L EYIOHELIACT T 2B E M E T I TN EOBERUVEDOEICLDEENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-an
overview. Environ Res. 1987 Dec;44(2):335-353.) tDENIRENS. S 5 EEMRYE
(EOWVWTE/-. D- NUTF)b-. NITIZ)L-,F7R5-EUTEHEIL, B8, MITZIAZLEMEFZOE
EMNREEVERIRTUTKEEE N T2 A XD R E B(COEE B EEZRFT U,
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wEEHA WHHAER)

{EFEE BEEEN)J1ZIVAX
CASEHS 900-95-8
KSES HBELEEFATIRIRE 9 322
BEHES ZOQGEE 20}4fﬁf§
(CERR185E) CERR265ERE)
ST O X533 X533
s (BR) X533 X533
ST (RA : AR) PaEPOE N parSPOE I
ST (RA : &ZR) DEETERL parSPOE I
S (RA : HEE. SZK) X531 X551
REREME/ RIBiE X534+ X5t
" IR(CH I 2EE MBS/ BRRIEE X531 X451
GHSﬁ; _ 1817 X5 X5
IR ER R 1 DEETERL DETERN
BRI RRMEE X531 X531
AIERERIR X534+ DETERN
FEh A X534+ DETERN
ET-E=c X532 X532
X1 (PR | X1 (PIREER.
BHERNERSE (HERE) x) (XH3 (RER (AE) K93 (RE
BE) UBRE)
HERNHESY (RIEFRE) X731 (RER) X731 (RER)
RANVEEN DEETERL DETERN
@ ACGIH TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEm  fEmE |
e ¥ BAFFEEE |-
RERECERIRT [ ore | MAK 0.0004 ppm (0.002 mg/m3) as Sn (2009)
(EIQZ=E:: Peak lim [ T(2) (2009)
@ OSHA ;_\F\Ili Tln, organic compounds
(@~212%E) TWA Tin, organic compounds
® NIOSH
STEL -
TWA -
© UK WEL STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
@ EU IOEL STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
ﬁ%ﬁa%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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EMREREEE . HELRV (BT ) OXHE

HRHLER

FEO
5a

1) Mushtaq MM, Mukhtar H, Datta KK, Tandon SG, Seth PK. Toxicologicai
Studies of a Leachable Stabilizer Di-n-butyltin Dilaurate(DBTL): Effects on
Hepatic Drug Metabolizing Enzyme Activites. Drug. Chem. Toxicol. 4:75-88
(1981)

2) BARNES JM, STONER HB. Toxic properties of some dialkyl and trialky! tin
salts. Br J Ind Med. 1958 Jan;15(1):15-22.

3) Seinen W, Vos ]G, van Spanje I, Snoek M, Brands R, Hooykaas H. Toxicity of
organotin compounds. II. Comparative in vivo and in vitro studies with various
organotin and organolead compounds in different animal species with special
emphasis on lymphocyte cytotoxicity. Toxicol Appl Pharmacol. 1977
Oct;42(1):197-212.

4)Gaunt IF, Colley J, Grasso P, Creasey M, Gangolli SD (1968) Acute and short-
term toxicity studie son di-n-butyltin dichloride in rats. Food Cosmet Toxicol
6: 599-608

5) U.S. National Cancer Insutute: Bioassay of Dibutyitin Diacetate for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 183. DHEW
(NIH) Pub. No. 79-1739. NCI, Bethesda, MD (1979)

6) Boyer I1J. Toxicity of dibutyltin, tributyltin and other organotin compounds
to humans and to experimental animals. Toxicology. 1989 May
15;55(3):253-298.

IATK

HEOTIVE ) v EEE 3 ILICSTFILAX =2395—-K0,17.5mg/kg bw/H% 15 HRE58
FIRR OIS USSR, FFiEZ/0Y - ABRIEER T ENLAAF I —CEEOR THRHSNE
1) .

Jybh (- UEEEARBE) &8 6 ILICSTFIAXYOYR% 0,20,50,75,100ppm % 6 HH
RIEEEIRSUIRERTIX, 50ppm MU ED(EEEEET (MZKEJE}‘&B&U“U@TG)HH DAEE.
LsRNERHSNIN, 20ppm (KEEFCEEEMMRERSNAHOR 2) .

Wistar Zv M 20 It 0,50,150ppm OSTFIILAZX>40Y I\’i 2 ARGEEERS U
HERTIE 50ppm LjJ:Tx%ﬁ'CH’JH?EzGDEEMEE‘FED iz, 28, 50ppm BETOREED
ERERSNBNMOE3I) .

Sy CRIFAER) &8f 16 L(C0,10,20,40,80ppm OSTFILAZSH0OUR%E 90 H
RIEEEIR S UREERT(E. 80ppm RSB TREDEMN RSNz, EE(E no-effect level
% 40ppm (2mg/kg bw/H) &LTW3 4) &

Fischer344 Svh& LU B6C3F; YIADIHEES 50 ITIC 0,66.5,133ppm OSTFILAX
77— Mz 78 BREREBIG S URENAERTIE. BEBENMADIHRERESNRHNOE5) .

STFINAZEEYCH TR E(CHH DR R (IERHSNAN - 6)

Bl E0EEBROFER LD T FILAZILEYID NOAEL 2 2mg DBTC/kg bw/B ¥
U IRANOZHR SURERGEZ Z B UICREEE(E 0.5mg Sn/m’ &2/ \BRTEEE%E
BEUTIRERT B,

EO% | 2 i

op

OLE1—-XBEICHII 2+ —mXDERISEMRDY . BURNERIZEICSVTAMEICERD,
ﬂ‘f&'lia"*0)7@“]‘(Lﬁﬂb‘CLbﬂd)Yﬁkuﬂab‘M\gT@éh

OLE1-XBRREICHIF 2+ —mXDEES FUA - RHRREZENRRD, SEOI R b
=’2"I"E(;B%Eb(i&bﬂ@ﬁﬁﬁ%ﬁﬁb‘%\g'fﬁﬁ7':157>

Ozofft ( )

ZOMDOIX> b~

ERFEEEEOFHIICE T WA FGEEICL M RIGEELOBENRBATHDIENS. FEkF
MIEEEEEIFEELRV. B, InFLIESE - RESHOHMENGDENS. SEEHAIC
TSR RN E TH D,

BHAZCEYIORAIECT T 2B EHEET I FIEOBERUVZOEICLDEENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin
compounds-an overview. Environ Res. 1987 Dec;44(2):335-353.) DRI N5,
S 5 FEMRMEICOVWTE/-. Z-. NTFIL-. MITIZ)-. FhI-ELTEHIELz. BE.
STFNAZIEEMEZOEEUNREBVEHIBULS T FINZAXI0U RO il RICEEE%E
fBZIREI UL,
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HREEHRN FHERE)

EFMES STFINAX=395—h
CASEH=S 77-58-7
KSES HHEDEEFATIRIEE 9 322
20124 20214
E=slcal]
REIRE (TH24%ER) STI3EE)
=2HsE (BO) X593 X533
=2HEE (BR) X534+ X534+
=BT (RA @ HR) DI &R PAESPUE )
ST (RA B DFETERWN SIFETERL
S2HSEE (RA : HE, SXK) X532 X532
KRISEEE/ Rigtit X552 X532
GHS7>%a BRICHT T ZEEE DRI/ BRI X432A X532A
0% 28 REAEIE DFATER DFETERL
BB R DFETERWN SIFETERL
LB R DEATER X532
FEHAE DEATER DFETERL
HhESE X531B X531B
BERNFERSE (HORE) SFETERL DERTERL
HERNESESE (RIERE) X1 (FHhE) X531 (FHiE)
BANEEN FETERL DFETERL
@ ACGIH TLV-TWA |Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
, EEE  fERE |-
£F= BATERE |-
v ==
oS e orG | VAK 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIDL=E:::: Peak lim |1 (1) (2007)
@ OSHA g_\ll_vE/-\L _Tln, organic compounds 0.1 mg/m3 as Sn
(@N®(¢;’§‘d‘%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
® NIOSH
STEL -
TWA -
© UK WEL STEL Tin compounds, organic, except Cyhexatin (ISO), (as Sn) 0.1 ppm
TWA -
EU IOEL
@ STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ EEFEFMEE 64 (5) 253-285 (2022) FFEEZOEIS (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
)ﬁggﬁi%@uy The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(Lﬁﬁur‘L"Efj @ OSHA Occupational Chemical Database
%Eﬂ%@btl— https://www.osha.gov/chemicaldata/569
Yﬁkwux l\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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EMREREEE . HELRV (BT ) OXHE

HRHLER

FEO
5a

1) Mushtaq MM, Mukhtar H, Datta KK, Tandon SG, Seth PK. Toxicologicai
Studies of a Leachable Stabilizer Di-n-butyltin Dilaurate(DBTL): Effects on
Hepatic Drug Metabolizing Enzyme Activites. Drug. Chem. Toxicol. 4:75-88
(1981)

2) BARNES JM, STONER HB. Toxic properties of some dialkyl and trialky! tin
salts. Br J Ind Med. 1958 Jan;15(1):15-22.

3) Seinen W, Vos ]G, van Spanje I, Snoek M, Brands R, Hooykaas H. Toxicity of
organotin compounds. II. Comparative in vivo and in vitro studies with various
organotin and organolead compounds in different animal species with special
emphasis on lymphocyte cytotoxicity. Toxicol Appl Pharmacol. 1977
Oct;42(1):197-212.

4)Gaunt IF, Colley J, Grasso P, Creasey M, Gangolli SD (1968) Acute and short-
term toxicity studie son di-n-butyltin dichloride in rats. Food Cosmet Toxicol
6: 599-608

5) U.S. National Cancer Insutute: Bioassay of Dibutyitin Diacetate for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 183. DHEW
(NIH) Pub. No. 79-1739. NCI, Bethesda, MD (1979)

6) Boyer I1J. Toxicity of dibutyltin, tributyltin and other organotin compounds
to humans and to experimental animals. Toxicology. 1989 May
15;55(3):253-298.

IATK

HEOTIVE ) ZwEEE 3 ILICSTFILAX =2395—-80,17.5mg/kg bw/H% 15 HRE58
FIRR OIS USSR, FFiEZ/0Y - ABREER T ENLAF I -CEEOR THRHSNE
1) .

Sy (- UEEHEARBE) &8 6 ILICSTFIAXYOYR% 0,20,50,75,100ppm % 6 HH
RIEEEIRSUIRERTIX, 50ppm MU EDEEEEET (MZKEJE}‘&B&U“U@TG)HH DAEE.
LsRNERHSNIN, 20ppm (KEEFCEEEMMRERSNAHOR 2) .

Wistar Zv M 20 It 0,50,150ppm OSTFIILAZX>40Y I\’i 2 ARGEEERS U
HERTIE 50ppm LjJ:Tx%ﬁ'CH’JH?EzGDEEMEE‘FED iz, 28, 50ppm BETOREED
ERERSNBNMOE3I) .

Sy CRIFAER) &8f 16 L(C0,10,20,40,80ppm OSTFILAZSH0OUR%E 90 H
RIEEEIR S UREERT(E. 80ppm RSB TREDEMN RSNz, EE(E no-effect level
% 40ppm (2mg/kg bw/H) &LTW3 4) o

Fischer344 Svh& LU B6C3F; YIADIHEES 50 ITIC 0,66.5,133ppm OSTFILAX
77— Mz 78 BREREBIG S URENAERTIE. BEBENMADIHRERESNRHNOE5) .

STFINAZEEYCH TR E(CHH B R R (IERHSNAN - 6)

Bl E0EEBROFER LD T FILAZILEYID NOAEL 2 2mg DBTC/kg bw/B ¥R
U IRANOZHR SURERGEZ Z B UICREEE(E 0.5mg Sn/m’ &2/ \BRTEEE%E
BEUTIRERT B,

EO% | 2 i

op

OLE1—-XBEICHII 2+ —mXDERISEMRDY . BURNERIZEICSVTAMEICERD,
ﬂ‘f&'lia"*0)7@“]‘(Lﬁﬂb‘CLbﬂd)Yﬁkuﬂab‘M\gT@éh

OLE1-XBRREICHIF 2+ —mXDEES FUA - RHRREZENRRD, SEOI R b
=’2"I"E(;B%Eb(i&bﬂ@ﬁﬁﬁ%ﬁﬁb‘%\g'fﬁﬁ7':157>

Ozofft ( )

ZOMDOIX> b~

ERFEEEEOFHIICE T WA FGEEICL M RIGEELOBENRBATHDIENS. FEkF
MIEEEEEIFEELRV. B, InFLIESE - RESHOHMENGDENS. SEEHAIC
TSR RN E TH D,

BHAZCEYIORAIECT T 2B EHEET I FIEOBERUVZOEICLDEENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin
compounds-an overview. Environ Res. 1987 Dec;44(2):335-353.) DRI N5,
S 5 FEMRMEICOVWTE/-. Z-. NTFIL-. MITIZ)-. FhI-ELTEHIELz. BE.
STFNAZIEEMEZOEEUNREBVEHIBULS T FINZAXI0U RO il RICEEE%E
fBZIREI UL,
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Bl

wEEHA WHHAER)

{EFEE NLAVEESIFIVAX
CASEHS 78-04-6
BaSES BBRSEERTORES 9 322
- 20165 %
=HIE .
BEMRAR (H28EE)
SMs% (BO) X534
s (BR) DFETERL
ST (RA : AR) PaEPOE N
ST (RA : &ZR) paEPOE N
SMS% (RA : 1EE. SN X532
REREME/ RIBiE DEETERV
GHS73#8 BRICH S 2R/ BRI X432
IR R kA 14 DEETERL
BRI RRMEE DFETERL
AR RR DEETERL
RO DEETERL
G X531B
HERNHESY (HEIRE) X531 (MiReER)
HERNHESY (RIEFRE) X531 (FHiE. &ER)
RANVEENE DEETERL
o ACGIH TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
® G FEREE |-
e EF= BASRE |-
WERECERIRT? [ S mAk 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIQZ=E:: Peak lim [ 1 (1) (2007)
® OSHA ;_\F\Ili Tln, organic compounds 0.1 mg/m3 as Sn
«‘DN@H%S%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
® NIOSH
STEL -
TWA -
UK WEL
= STEL -
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
*‘%Eﬂ%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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STFIAZXZHOUR CASRN | 683-18-1
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IAE O
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EDRZE

NESRTEEEEE 0.5 (RXELT) (EfiZ: mg/m?)

EMREREEE . HELRV (BT ) OXHE

HRHLER
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5a

1) Mushtaq MM, Mukhtar H, Datta KK, Tandon SG, Seth PK. Toxicologicai
Studies of a Leachable Stabilizer Di-n-butyltin Dilaurate(DBTL): Effects on
Hepatic Drug Metabolizing Enzyme Activites. Drug. Chem. Toxicol. 4:75-88
(1981)

2) BARNES JM, STONER HB. Toxic properties of some dialkyl and trialky! tin
salts. Br J Ind Med. 1958 Jan;15(1):15-22.

3) Seinen W, Vos ]G, van Spanje I, Snoek M, Brands R, Hooykaas H. Toxicity of
organotin compounds. II. Comparative in vivo and in vitro studies with various
organotin and organolead compounds in different animal species with special
emphasis on lymphocyte cytotoxicity. Toxicol Appl Pharmacol. 1977
Oct;42(1):197-212.

4)Gaunt IF, Colley J, Grasso P, Creasey M, Gangolli SD (1968) Acute and short-
term toxicity studie son di-n-butyltin dichloride in rats. Food Cosmet Toxicol
6: 599-608

5) U.S. National Cancer Insutute: Bioassay of Dibutyitin Diacetate for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 183. DHEW
(NIH) Pub. No. 79-1739. NCI, Bethesda, MD (1979)

6) Boyer I1J. Toxicity of dibutyltin, tributyltin and other organotin compounds
to humans and to experimental animals. Toxicology. 1989 May
15;55(3):253-298.

IATK

HEOTIVE ) ZwEEE 3 ILICSTFILAX =2395—-80,17.5mg/kg bw/H% 15 HRE58
FIRR OIS USSR, FFiEZ/0Y - ABREER T ENLAF I -CEEOR THRHSNE
1) .

Sy (- UEEHEARBE) &8 6 ILICSTFIAXYOYR% 0,20,50,75,100ppm % 6 HH
RIEEEIRSUIRERTIX, 50ppm MU EDEEEEET (MZKEJE}‘&B&U“U@TG)HH DAEE.
LsRNERHSNIN, 20ppm (KEEFCEEEMMRERSNAHOR 2) .

Wistar Zv Mk 20 It 0,50,150ppm OSTFIILAZX>40Y I\’i 2 ARGEEERS U
HERTIE 50ppm LjJ:Tx%ﬁ'CH’JH?EzGDEEMEE‘FED iz, 28, 50ppm BETOREED
ERERSNBNMOE3I) .

Sy CRIFAER) &8f 16 L(C0,10,20,40,80ppm OSTFILAZSH0OUR%E 90 H
RIEEEIR S UREERT(E. 80ppm RSB TREDEMN RSNz, EE(E no-effect level
% 40ppm (2mg/kg bw/H) &LTW3 4) o

Fischer344 Svh& LU B6C3F; YIADIHEHES 50 ITIC 0,66.5,133ppm OSTFILAX
77— Mz 78 BREREBIG S URENAERTIE. BEBENMADIHRERESNRHNOE5) .

STFINAZEEYCH TR E(CHH B R R (IERHSNAN - 6)

Bl E0EEBROFER LD T FILAZILEYID NOAEL 2 2mg DBTC/kg bw/B ¥R
U IRANOZHR SURERGEZ Z B UICREEE(E 0.5mg Sn/m’ &2/ \BRTEEE%E
BEUTIRERT B,

EO% | 2 i

op

OLE1—-XBEICHII 2+ —mXDERISEMRDY . BURNERIZEICSVTAMEICERD,
ﬂ‘f&'lia"*0)7@“]‘(Lﬁﬂb‘CLbﬂd)Yﬁkuﬂab‘M\gT@éh

OLE1-XBRREICHIF 2+ —mXDEES FUA - RHRREZENRRD, SEOI R b
=’2"I"E(;B%Eb(i&bﬂ@ﬁﬁﬁ%ﬁﬁb‘%\g'fﬁﬁ7':157>

Ozofft ( )

ZOMDOIX> b~

ERFEEEEOFHIICE T WA FGEEICL M RIGEELOBENRBATHDIENS. FEkF
MIEEEEEIFEELRV. B, InFLIESE - RESHOHMENGDENS. SEEHAIC
TSR RN E TH D,

BHAZCEYIORAIECT T 2B EHEET I FIEOBERUVZOEICLDEENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin
compounds-an overview. Environ Res. 1987 Dec;44(2):335-353.) DRI N5,
S 5 FEMRMEICOVWTE/-. Z-. NTFIL-. MITIZ)-. FhI-ELTEHIELz. BE.
STFNAZIEEMEZOEEUNREBVEHIBULS T FINZAXI0U RO il RICEEE%E
fBZIREI UL,
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Bl

wEEHA WHHAER)

{EFEE STFIAZSHOUR
CASEHS 683-18-1
KBRS BBRSEERTORES 9 322
- 20165 %
=HIE .
BEMRAR (H28EE)
SMs% (BO) X533
s (BR) DFETERL
ST (RA : AR) par SPOE
ST (RA : &ZR) par SPOE
SMS% (RA : 1EE. SN X532
REREME/ RIBiE X531
GHS73#8 BRICH S 2R/ BRI X531
IR R kA 14 DEETERL
BRI RRMEE DFETERL
AIERERIR X532
RO DEETERL
ET-E=c X531B
HERNHESY (HEIRE) X531 (MiReER)
HERNHESY (RIEFRE) X531 (FHiE. &ER)
RANVEENE DEETERL
o ACGIH TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
® G FEREE |-
e EF= BASRE |-
WERECERIRT? [ S mAk 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIQZ=E:: Peak lim [ 1 (1) (2007)
@ OSHA ;_\F\Ili Tln, organic compounds
«‘DN@H%S%) TWA Tin, organic compounds
® NIOSH
STEL -
TWA -
UK WEL
Y STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
*‘%Eﬂ%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values

27




:]lQ H uJ_.I E.%i% n:F'ﬁﬁ

HRIRS®EMEH  2023/6/28

MEH
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SHHREEOES

IAE O
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EDRZE

NESRTEEEEE 0.5 (RXELT) (EfiZ: mg/m?)

EMREREEE . HELRV (BT ) OXHE

HRHLER

FEO
5a

1) Mushtaq MM, Mukhtar H, Datta KK, Tandon SG, Seth PK. Toxicologicai
Studies of a Leachable Stabilizer Di-n-butyltin Dilaurate(DBTL): Effects on
Hepatic Drug Metabolizing Enzyme Activites. Drug. Chem. Toxicol. 4:75-88
(1981)

2) BARNES JM, STONER HB. Toxic properties of some dialkyl and trialky! tin
salts. Br J Ind Med. 1958 Jan;15(1):15-22.

3) Seinen W, Vos ]G, van Spanje I, Snoek M, Brands R, Hooykaas H. Toxicity of
organotin compounds. II. Comparative in vivo and in vitro studies with various
organotin and organolead compounds in different animal species with special
emphasis on lymphocyte cytotoxicity. Toxicol Appl Pharmacol. 1977
Oct;42(1):197-212.

4)Gaunt IF, Colley J, Grasso P, Creasey M, Gangolli SD (1968) Acute and short-
term toxicity studie son di-n-butyltin dichloride in rats. Food Cosmet Toxicol
6: 599-608

5) U.S. National Cancer Insutute: Bioassay of Dibutyitin Diacetate for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 183. DHEW
(NIH) Pub. No. 79-1739. NCI, Bethesda, MD (1979)

6) Boyer I1J. Toxicity of dibutyltin, tributyltin and other organotin compounds
to humans and to experimental animals. Toxicology. 1989 May
15;55(3):253-298.

IATK

HEOTIVE ) ZwEEE 3 ILICSTFILAX =2395—-80,17.5mg/kg bw/H% 15 HRE58
FIRR OIS USSR, FFiEZ/0Y - ABREER T ENLAF I -CEEOR THRHSNE
1) .

Sy (- UEEHEARBE) &8 6 ILICSTFIAXYOYR% 0,20,50,75,100ppm % 6 HH
RIEEEIRSUIRERTIX, 50ppm MU EDEEEEET (MZKEJE}‘&B&U“U@TG)HH DAEE.
LsRNERHSNIN, 20ppm (KEEFCEEEMMRERSNAHOR 2) .

Wistar Zv M 20 It 0,50,150ppm OSTFIILAZX>40Y I\’i 2 ARGEEERS U
HERTIE 50ppm LjJ:Tx%ﬁ'CH’JH?EzGDEEMEE‘FED iz, 28, 50ppm BETOREED
ERERSNBNMOE3I) .

Sy CRIFAER) &8f 16 L(C0,10,20,40,80ppm OSTFILAXSH0OUR%E 90 H
RIEEEIR S UREERT(E. 80ppm RSB TREDEMN RSNz, EE(E no-effect level
% 40ppm (2mg/kg bw/H) &LTW3 4) o

Fischer344 Svh& LU B6C3F; YIADIHEES 50 ITIC 0,66.5,133ppm OSTFILAX
77— Mz 78 BREREBIG S URENAERTIE. BEBENMADIHRERESNRHNOE5) .

STFINAZEEYCH TR E(CHH B R R (IERHSNAN - 6)

Bl E0EnEBROFER LD T FILAZILEYID NOAEL 2 2mg DBTC/kg bw/B ¥
U IRANOZHR SURERGEZ Z B UICREEE(E 0.5mg Sn/m’ &2/ \BRTEEE%E
BEUTIRERT B,

EO% | 2 i

op

OLE1—-XBEICHII 2+ —mXDERISEMRDY . BURNERIZEICSVTAMEICERD,
ﬂ‘f&'lia"*0)7@“]‘(Lﬁﬂb‘CLbﬂd)Yﬁkuﬂab‘M\gT@éh

OLE1-XBRREICHIF 2+ —mXDEES FUA - RHRREZENRRD, SEOI R b
=’2"I"E(;B%Eb(i&bﬂ@ﬁﬁﬁ%ﬁﬁb‘%\g'fﬁﬁ7':157>

Ozofft ( )

ZOMDOIX> b~

ERFEEEEOFHIICE T WA FGEEICL M RIGEELOBENRBATHDIENS. FEkF
MIEEEEEIFEELRV. B, InFLIESE - RESHOHMENGDENS. SEEHAIC
TSR RN E TH D,

BHAZCEYIORAIECT T 2B EHEET I FIEOBERUVZOEICLDEENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin
compounds-an overview. Environ Res. 1987 Dec;44(2):335-353.) DRI N5,
S 5 FEMRMEICOVWTE/-. Z-. NTFIL-. MITIZ)-. FhI-ELTEHELz. BE.
STFNAZIEEMEZOEEUNREBVEHIBULS T FINZAXI0U RO il RICEEE%E
fBZIREI UL,

28




Bl

wEEHA WHHAER)

{EFEE STFINAZAFHAR
CASEHS 818-08-6
KSES HBELEEFATIRIRE 9 322
BEHES ZOQGEE 20}4fﬁf§
(CERR185E) CERR265ERE)
ST O X532 X533
s (BR) DFETERL X5t
ST (RA : AR) par SPOE parSPOE I
ST (RA : &ZR) DEETERL parSPOE I
SMS% (RA : 1EE. SN DEETERL DETERN
REREME/ RIBiE X533 X532
P IR(CH I 2EE MBS/ BRRIEE X532A X531
GHSH4 =
IR ER R 1 DEETERL DETERN
BRI RRMEE DEETERL DETERN
AIERERIR DEETERL DETERN
FEh A DEETERL DETERN
ET-E=c X532 X531B
X931 (HPARHE
BHERNERSE (HERE) DETERL ) (E9D3 ([ER
BE)
HERNHESY (RIEFRE) X531 (FFE. B DETERN
BANVEEHE DEETERL DETERN
@ ACGIH TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEm  fEmE |
e EFR  BAHDRE|-
RERECERIRT [ ore | MAK 0.004 ppm (0.02 mg/m3) as 5n (2007)
(EIQZ=E:: Peak lim [ 1 (1) (2007)
) OSHA ;_\F\Ili Tln, organic compounds 0.1 mg/m3 as Sn
(@N®(i§%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
® NIOSH
STEL -
TWA -
UK WEL
Y STEL Tin compounds, organic, except Cyhexatin (ISO), (as Sn) 0.1 ppm
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EEBEFME 64 (5) 253-285 (2022) FEREZOEIE (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
ﬁ%ﬁa%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) Mushtaq MM, Mukhtar H, Datta KK, Tandon SG, Seth PK. Toxicologicai
Studies of a Leachable Stabilizer Di-n-butyltin Dilaurate(DBTL): Effects on
Hepatic Drug Metabolizing Enzyme Activites. Drug. Chem. Toxicol. 4:75-88
(1981)

2) BARNES JM, STONER HB. Toxic properties of some dialkyl and trialky! tin
salts. Br J Ind Med. 1958 Jan;15(1):15-22.

3) Seinen W, Vos ]G, van Spanje I, Snoek M, Brands R, Hooykaas H. Toxicity of
organotin compounds. II. Comparative in vivo and in vitro studies with various
organotin and organolead compounds in different animal species with special
emphasis on lymphocyte cytotoxicity. Toxicol Appl Pharmacol. 1977
Oct;42(1):197-212.

4)Gaunt IF, Colley J, Grasso P, Creasey M, Gangolli SD (1968) Acute and short-
term toxicity studie son di-n-butyltin dichloride in rats. Food Cosmet Toxicol
6: 599-608

5) U.S. National Cancer Insutute: Bioassay of Dibutyitin Diacetate for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 183. DHEW
(NIH) Pub. No. 79-1739. NCI, Bethesda, MD (1979)

6) Boyer I1J. Toxicity of dibutyltin, tributyltin and other organotin compounds
to humans and to experimental animals. Toxicology. 1989 May
15;55(3):253-298.

IATK

HEOTIVE ) ZwEEE 3 ILICSTFILAX =2395—-80,17.5mg/kg bw/H% 15 HRE58
FIRR OIS USSR, FFiEZ/0Y - ABREER T ENLAF I -CEEOR THRHSNE
1) .

Sy (- UEEHEARBE) &8 6 ILICSTFIAXYOYR% 0,20,50,75,100ppm % 6 HH
RIEEEIRSUIRERTIX, 50ppm MU EDEEEEET (MZKEJE}‘&B&U“U@TG)HH DAEE.
LsRNERHSNIN, 20ppm (KEEFCEEEMMRERSNAHOR 2) .

Wistar Zv M 20 It 0,50,150ppm OSTFIILAZX>40Y I\’i 2 ARGEEERS U
HERTIE 50ppm LjJ:Tx%ﬁ'CH’JH?EzGDEEMEE‘FED iz, 28, 50ppm BETOREED
ERERSNBNMOE3I) .

Sy CRIFAER) &8f 16 L(C0,10,20,40,80ppm OSTFILAZSH0OUR%E 90 H
RIEEEIR S UREERT(E. 80ppm RSB TREDEMN RSNz, EE(E no-effect level
% 40ppm (2mg/kg bw/H) &LTW3 4) o

Fischer344 Svh& LU B6C3F; YIADIHEES 50 ITIC 0,66.5,133ppm OSTFILAX
77— Mz 78 BREREBIG S URENAERTIE. BEBENMADIHRERESNRHNOE5) .

STFINAZEEYCH TR E(CHH B R R (IERHSNAN - 6)

Bl E0EEBROFER LD T FILAZILEYID NOAEL 2 2mg DBTC/kg bw/B ¥R
U IRANOZHR SURERGEZ Z B UICREEE(E 0.5mg Sn/m’ &2/ \BRTEEE%E
BEUTIRERT B,

EO% | 2 i

op

OLE1—-XBEICHII 2+ —mXDERISEMRDY . BURNERIZEICSVTAMEICERD,
ﬂ‘f&'lia"*0)7@“]‘(Lﬁﬂb‘CLbﬂd)Yﬁkuﬂab‘M\gT@éh

OLE1-XBRREICHIF 2+ —mXDEES FUA - RHRREZENRRD, SEOI R b
=’2"I"E(;B%Eb(i&bﬂ@ﬁﬁﬁ%ﬁﬁb‘%\g'fﬁﬁ7':157>

Ozofft ( )

ZOMDOIX> b~

ERFEEEEOFHIICE T WA FGEEICL M RIGEELOBENRBATHDIENS. FEkF
MIEEEEEIFEELRV. B, InFLIESE - RESHOHMENGDENS. SEEHAIC
TSR RN E TH D,

BHZZEEYIOIREIECT T 2B E G T FIEOBERUVZORICLDEHENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin
compounds-an overview. Environ Res. 1987 Dec;44(2):335-353.) DRI N5,
S 5 FEMRMEICOVWTE/-. Z-. NTFIL-. MITIZ)-. FhI-ELTEHIELz. BE.
STFNAZIEEMEZOEEUNREBVEHIBULS T FINZAXI0U RO il RICEEE%E
fBZIREI UL,
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Bl

wEEHA WHHAER)

{EFEE ST FIVAX Bl
CASEHS 1067-33-0
KBRS BBRSEERTORES 9 322
- 20165 %
=HIE .
BEMRAR (H28EE)
SMs% (BO) X532
s (BR) DFETERL
ST (RA : AR) PaEPOE N
SMSH (RA : &) DEETERL
S (RA : HEE. SZK) DEETERL
REREME/ RIBiE DEETERV
4 GHSZ%8 BRICS o B B E/ BRI SETERL
IR R kA 14 DEETERL
BRI RRMEE DFETERL
AR RR DEETERL
RO DEETERL
G X531B
WEZNERSE (HEIRE) DEETERL
HERNHESY (RIEFRE) X532 (FHiE)
RANVEENE DEETERL
o ACGIH TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEEm  pEmE |
e ¥ BAFFEEE |-
MERECERIRT [ oo VAK 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIQZ=E:: Peak lim |1 (1) (2007)
5. ® OSHA TWA Tin, organic compounds 0.1 mg/m3 as Sn
STEL -
«‘DN@H%S%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
® NIOSH
STEL -
TWA -
UK WEL
Y STEL Tin compounds, organic, except Cyhexatin (ISO), (as Sn) 0.1 ppm
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
@%Eﬁj{%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
6. |HERE DL E1— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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STFINAXER(2-IFINAFZIFAJYIL—B) | CASRN | 10584-98-2

SHHREEOES

IAE O

RERE
EDRZE

NESRTEEEEE 0.5 (RXELT) (EfiZ: mg/m?)

EMREREEE . HELRV (BT ) OXHE

HRHLER

FEO
5a

1) Mushtaq MM, Mukhtar H, Datta KK, Tandon SG, Seth PK. Toxicologicai
Studies of a Leachable Stabilizer Di-n-butyltin Dilaurate(DBTL): Effects on
Hepatic Drug Metabolizing Enzyme Activites. Drug. Chem. Toxicol. 4:75-88
(1981)

2) BARNES JM, STONER HB. Toxic properties of some dialkyl and trialky! tin
salts. Br J Ind Med. 1958 Jan;15(1):15-22.

3) Seinen W, Vos ]G, van Spanje I, Snoek M, Brands R, Hooykaas H. Toxicity of
organotin compounds. II. Comparative in vivo and in vitro studies with various
organotin and organolead compounds in different animal species with special
emphasis on lymphocyte cytotoxicity. Toxicol Appl Pharmacol. 1977
Oct;42(1):197-212.

4)Gaunt IF, Colley J, Grasso P, Creasey M, Gangolli SD (1968) Acute and short-
term toxicity studie son di-n-butyltin dichloride in rats. Food Cosmet Toxicol
6: 599-608

5) U.S. National Cancer Insutute: Bioassay of Dibutyitin Diacetate for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 183. DHEW
(NIH) Pub. No. 79-1739. NCI, Bethesda, MD (1979)

6) Boyer I1J. Toxicity of dibutyltin, tributyltin and other organotin compounds
to humans and to experimental animals. Toxicology. 1989 May
15;55(3):253-298.

IATK

HEOTIVE ) ZwEEE 3 ILICSTFILAX =2395—-80,17.5mg/kg bw/H% 15 HRE58
FIRR OIS USSR, FFiEZ/0Y - ABREER T ENLAF I -CEEOR THRHSNE
1) .

Sy (- UEEHEARBE) &8 6 ILICSTFIAXYOYR% 0,20,50,75,100ppm % 6 HH
RIEEEIRSUIRERTIX, 50ppm MU EDEEEEET (MZKEJE}‘&B&U“U@TG)HH DAEE.
LsRNERHSNIN, 20ppm (KEEFCEEEMMRERSNAHOR 2) .

Wistar Zv M 20 It 0,50,150ppm OSTFIILAZX>40Y I\’i 2 ARGEEERS U
HERTIE 50ppm LjJ:Tx%ﬁ'CH’JH?EzGDEEMEE‘FED iz, 28, 50ppm BETOREED
ERERSNBNMOE3I) .

Sy CRIFAER) &8f 16 L(C0,10,20,40,80ppm OSTFILAZSH0OUR%E 90 H
RIEEEIR S UREERT(E. 80ppm RSB TREDEMN RSNz, EE(E no-effect level
% 40ppm (2mg/kg bw/H) &LTW3 4) o

Fischer344 Svh& LU B6C3F; YIADIHEES 50 ITIC 0,66.5,133ppm OSTFILAX
77— Mz 78 BREREBIG S URENAERTIE. BEBENMADIHRERESNRHNOE5) .

STFINAZEEYCH TR E(CHH B R R (IERHSNAN - 6)

Bl E0EEBROFER LD T FILAZILEYID NOAEL 2 2mg DBTC/kg bw/B ¥R
U IRANOZHR SURERGEZ Z B UICREEE(E 0.5mg Sn/m’ &2/ \BRTEEE%E
BEUTIRERT B,

EO% | 2 i

op

OLE1—-XBEICHII 2+ —mXDERISEMRDY . BURNERIZEICSVTAMEICERD,
ﬂ‘f&'lia"*0)7@“]‘(Lﬁﬂb‘CLbﬂd)Yﬁkuﬂab‘M\gT@éh

OLE1-XBRREICHIF 2+ —mXDEES FUA - RHRREZENRRD, SEOI R b
=’2"I"E(;B%Eb(i&bﬂ@ﬁﬁﬁ%ﬁﬁb‘%\g'fﬁﬁ7':157>

Ozofft ( )

ZOMDOIX> b~

ERFEEEEOFHIICE T WA FGEEICL M RIGEELOBENRBATHDIENS. FEkF
MIEEEEERZFRTELRV. B, IAFLIESE - RESHOMENHDENS, SEEH
(CHEER - IRET N E THD.

BHAZCEYIORAIECT T 2B EHEET I FIEOBERUVZOEICLDEENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin
compounds-an overview. Environ Res. 1987 Dec;44(2):335-353.) DRI N5,
S 5 FEMRYEICOVWTES-. S~ NITFIb-. MI1Z-,783-EUTEHELTz, BE. =
TFINZAZEEMFEOBEUNREBVEHIUSTFILZ 0V RO ik BICEE R %
fBZIREI UL,
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wEEHA WHHAER)

{EFER STFINAZXER2-TFINFIIFAI)IL—N)
CAS&S 10584-98-2
BEaE2 HEELEEEATDRIEE 322
- 20165FE
el (TH28EE)
=2HEE (FO) DETERL
2MEEE (B DETERL)
=S (RA @ HR) DRI
ST (RA : &ZR) DFETERL
SMS% (RA : 1EE. SN DFETERL
RBEE/ RIRE X531
GHS##A BRICXI S S EBRIRMEIE,/ BRI (X528
IR ER R 1 DFETERL
BRI X531
AIERERIR DFETERL
FEh A DFETERL
4hiEE X532
HEENERSTE (EERE) X532 (Mkes)
HEENERSTE (RERE) X531 (FHiE. %ER)
BRANVEEHE DFETER
@ ACGIH TLV-TWA Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEE  pERE |
. ¥R BANDRE|-
WERECERIRT? [ S mAk 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EDZSFE Peak lim [ 1(1) (2007)
@ OSHA ;_\F\Ili Tln, organic compounds 0.1 mg/m3 as Sn
(@N®(i§%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
® NIOSH
STEL -
TWA -
© UK WEL STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
©) EU IOEL ;'\l,'\lli —
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(@ FEEBLEFMES 64 (5) 253-285 (2022) FEREZOEE (20226F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
Jﬁ?ﬁ%éﬁj{%d}ﬂ& The MAK-Collection for Occupational Health and Safety
VAN | e
ﬁ%ﬁa%@[/tl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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MEH

STFWAZXER(AVAIFI=FAT)IAL—F) CASRN | 25168-24-5

SHHREEOES

IAE O

RERE
EDRZE

NESRTEEEEE 0.5 (RXELT) (EfiZ: mg/m?)

EMREREEE . HELRV (BT ) OXHE

HRHLER

FEO
5a

1) Mushtaq MM, Mukhtar H, Datta KK, Tandon SG, Seth PK. Toxicologicai
Studies of a Leachable Stabilizer Di-n-butyltin Dilaurate(DBTL): Effects on
Hepatic Drug Metabolizing Enzyme Activites. Drug. Chem. Toxicol. 4:75-88
(1981)

2) BARNES JM, STONER HB. Toxic properties of some dialkyl and trialky! tin
salts. Br J Ind Med. 1958 Jan;15(1):15-22.

3) Seinen W, Vos ]G, van Spanje I, Snoek M, Brands R, Hooykaas H. Toxicity of
organotin compounds. II. Comparative in vivo and in vitro studies with various
organotin and organolead compounds in different animal species with special
emphasis on lymphocyte cytotoxicity. Toxicol Appl Pharmacol. 1977
Oct;42(1):197-212.

4)Gaunt IF, Colley J, Grasso P, Creasey M, Gangolli SD (1968) Acute and short-
term toxicity studie son di-n-butyltin dichloride in rats. Food Cosmet Toxicol
6: 599-608

5) U.S. National Cancer Insutute: Bioassay of Dibutyitin Diacetate for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 183. DHEW
(NIH) Pub. No. 79-1739. NCI, Bethesda, MD (1979)

6) Boyer I1J. Toxicity of dibutyltin, tributyltin and other organotin compounds
to humans and to experimental animals. Toxicology. 1989 May
15;55(3):253-298.

IATK

HEOTIVE ) ZwEEE 3 ILICSTFILAX =2395—-80,17.5mg/kg bw/H% 15 HRE58
FIRR OIS USSR, FFiEZ/0Y - ABREER T ENLAF I -CEEOR THRHSNE
1) .

Sy (- UEEHEARBE) &8 6 ILICSTFIAXYOYR% 0,20,50,75,100ppm % 6 HH
RIEEEIRSUIRERTIX, 50ppm MU EDEEEEET (MZKEJE}‘&B&U“U@TG)HH DAEE.
LsRNERHSNIN, 20ppm (KEEFCEEEMMRERSNAHOR 2) .

Wistar Zv M 20 It 0,50,150ppm OSTFIILAZX>40Y I\’i 2 ARGEEERS U
HERTIE 50ppm LjJ:Tx%ﬁ'CH’JH?EzGDEEMEE‘FED iz, 28, 50ppm BETOREED
ERERSNBNMOE3I) .

Sy CRIFAER) &8f 16 L(C0,10,20,40,80ppm OSTFILAZSH0OUR%E 90 H
RIEEEIR S UREERT(E. 80ppm RSB TREDEMN RSNz, EE(E no-effect level
% 40ppm (2mg/kg bw/H) &LTW3 4) o

Fischer344 Svh& LU B6C3F; YIADIHEES 50 ITIC 0,66.5,133ppm OSTFILAX
77— Mz 78 BREREBIG S URENAERTIE. BEBENMADIHRERESNRHNOE5) .

STFINAZEEYCH TR E(CHH B R R (IERHSNAN - 6)

Bl E0EEBROFER LD T FILAZILEYID NOAEL 2 2mg DBTC/kg bw/B ¥R
U IRANOZHR SURERGEZ Z B UICREEE(E 0.5mg Sn/m’ &2/ \BRTEEE%E
BEUTIRERT B,

EO% | 2 i

op

OLE1—-XBEICHII 2+ —mXDERISEMRDY . BURNERIZEICSVTAMEICERD,
ﬂ‘f&'lia"*0)7@“]‘(Lﬁﬂb‘CLbﬂd)Yﬁkuﬂab‘M\gT@éh

OLE1-XBRREICHIF 2+ —mXDEES FUA - RHRREZENRRD, SEOI R b
=’2"I"E(;B%Eb(i&bﬂ@ﬁﬁﬁ%ﬁﬁb‘%\g'fﬁﬁ7':157>

Ozofft ( )

ZOMDOIX> b~

ERFEEEEOFHIICE T WA FGEEICL M RIGEELOBENRBATHDIENS. FEkF
MIEEEEEIFEELRV. B, InFLIESE - RESHOHMENGDENS. SEEHAIC
TSR RN E TH D,

BHAZCEYIORAIECT T 2B EHEET I FIEOBERUVZOEICLDEENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin
compounds-an overview. Environ Res. 1987 Dec;44(2):335-353.) DRI N5,
S 5 FEMRYEICOVWTE/-. S~ NITFIL-. MI1Z-,785-EUTEHfLTZ, BE. =
TFINZAZEEMFEOBEUNREBVEHIUSTFILZ 0V RO ik BICEE R %
fBZIREI UL,
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Bl

wEEHA WHHAER)

{EFER STFNAZXCER(AYADFI=FAHUIL—h)
CAS&S 25168-24-5
HaEES HEELEEEATDRIEE 322
- 20165FE
el (TH28EE)
=2HEE (FO) DETERL
2MEEE (B DETERL)
=S (RA @ HR) DRI
ST (RA : &ZR) DFETERL
S (RA : . XN X535+
RBEE/ RIRE X531
GHS##A BRICXI S S EBRIRMEIE,/ BRI X531
IR ER R 1 DFETERL
BRI X531
AIERERIR DFETERL
FEh A DFETERL
ET-E=c DFETERL
HEENERSTE (EERE) X532 (Mkes)
HEENERSTE (RERE) X531 (FHiE. %ER)
BRANVEEHE DFETER
@ ACGIH TLV-TWA Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEE  pERE |
. ¥R BANDRE|-
WERECERIRT? [ S mAk 0.004 ppm (0.02 mg/m3) as Sn (2007)
BEOBH#H Peak |lim I(1) (2007)
@ OSHA ;_\F\Ili Tln, organic compounds 0.1 mg/m3 as Sn
(@N®(ié§%) ® NIOSH TWA Tin, organic compounds 0.1 mg/m3 as Sn
STEL -
TWA -
® UK WEL STEL —
TWA -
©) EU IOEL STEL —
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(@ FEEBLEFMES 64 (5) 253-285 (2022) FEREZOEE (20226F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
Jﬁ?ﬁ%éﬁj{%d}ﬂ& The MAK-Collection for Occupational Health and Safety
VAN | e
ﬁ%ﬁa%@[/tl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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NESRTEEEEE 0.02 (RXELT) (BfiZ: mg/m?)

EREREREEE RELERL (BT ) OXHE

HRHLERSL
o

FEO
5a

1) *M&T Chemicals, Inc. 1988. A Four-Week Inhalation Study with
Monobutyltin Trichloride in the Rat with a Recovery Period. Project No. 85-
7838. Final Report (revised). Study conducted by Bio/dynamics Inc., cited
in SIDS Initial Assessment Report For SIAM 23 Jeju, South Korea, 17-20
October 2006, OECD SIDS.

2) *Appel, M.J. and D.H. Waalkens-Berendsen. Butyltrichlorostannane [CAS
# 1118-46-3]: Sub-chronic (13 week) oral toxicity study in rats, including a
reproduction/developmental screening study. TNO Nutrition and Food
Research. TNO Report V3962, May 2004. cited in SIDS Initial Assessment
Report For SIAM 23 Jeju, South Korea, 17-20 October 2006, OECD SIDS.

AT

I SD SvbD&EE 35 IL(C 2.4,23.8,71. 3mg/m DI FINHOORX (MBTC)

(1,10,30mgSn/m®) 21 H6 H%F'EFJ i85 H. 28 HERARE (Fi9H1% 0.98~1.7
pum) btuit%ﬁfb%iﬁ 2.4 mg/m?> (F<ERE L O TARMBRES LUAT MUy MEDE
A0, 2.4 mg/m? (FEERH E O TRHOZ B LUVIERBYBDOEN. ASMRENLAHE
FEERD. FRREXZBABEYY/NEROER, mMERFEUD/EKSHE. figvs0J7—>0%EE
NEZRENrE 1) .

I# Wistar 5WI\0)%E¥ 10 PE(C 300,1500,7500ppm (fff : 19,96,521. It : 15—
25,101,533mg MBTC/kg bw/day)(C 13 ;EEID;EEERS (OECD-TG408. GLP ¥%Ed)
ZUIEHER. 7500ppm ?ﬁ‘—iﬁfﬁ’@ﬁ'ﬁﬂhiﬁ?%&tl}‘ﬂﬁ% ERBORERZHE 2) .

B FoEnstERnfER LD LOAEL % 1mg Sn/m?3 EHIBRL. R EE%@;&%’&%E‘?U’:*}%FE
E#AE 0.02mg Sn/m3 2\BRIZEEEBEL TRET 3.

BOS | 2 i

op

OLE1—-XBEICHII B+ —mXDERCEMRDY . BURNERIZEICSVTAIEICERD,
ﬂ‘f&'lia"*0)7@“]‘(J”b‘CLDI]@S(ﬁMHED‘M\E'C@%R

OLE1-XBRREICHIF 2+ — X DEES FUA - RHRREZENRRD, SEOI R b
E’x"fE(CB%Eb(i&bﬂ@ﬁﬁﬁ%ﬁﬁb‘%\g'éﬁﬁtw

Ozofft  ( )

ZOMBDIX b~

FERFRIEGEOFHEIICE I M EEICL DA RITRE L OB ENRBATHIIENS. FakF
BIEEREEEFFRELR,
B SV OHELIACH I 2B E 4 ET7 I FIINEORERUZOEICLDEENERD
(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin
compounds-an overview. Environ Res. 1987 Dec;44(2):335-353.) LDFRIRENS.
S 5 FEEMFMECOVTE/-. D-. MIFIL-. NIT1ZI-. Th3-EUTEHEILTz,
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wEEHA WHHAER)

{EFEE JFILN)HOO0ZRX
CASEHS 1118-46-3
KSES HBELEEFATIRIRE 9 322
BEHES ZOELOEE 20}4fﬁf§
CERR225 ) CERR265ERE)
SMs% (BO) X534+ X545t
s (BR) DEETERL DETERN
ST (RA : AR) PaEPOE N parSPOE I
SMSH (RA : &) DEETERL DETERN
S (RA : HEE. SZK) DEETERL DETERN
REREME/ RIBiE DEETERV X551
GHS73#8 BRICH S 2R/ BRI SEATERL X451
IR ER R 1 DEETERL DETERN
BRI RRMEE DEETERL DETERN
AR RR DEETERL DETERN
RO DEETERL DETERN
ET-E=c DEETERL DETERN
HERNHESY (HEIRE) DEATERV X533 (KUERIBIL)
WHEENERSE (RIERE) DEETERL X531 (MREs)
RANVEENE DEETERL DETERN
o ACGIH TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEEm  pEmE |
e EFR  BAHDRE|-
R (SERST 5 oFG MAK 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIQZ=E:: Peak lim [ 1 (1) (2007)
® OSHA TWA Tin, organic compounds
STEL -
(@N®(ié§%) ® NIOSH TWA Tin, organic compounds
STEL -
TWA -
UK WEL
Y STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
*‘%Eﬂ%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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MEZ

FRITFILZAX CASRN | 1461-25-2

FHHRAEOES

UAE OF

M
fBoiRR

NESBEEEEME 0.2 (RXELT) (EfI: mg/m?)

FEREIRERAEE MELZRL (BT : ) OXHE

HRHLERSL
o

)
5a

1) Waalkens-Berendsen, D.H. 2004. Tetrabutylstannane (CAS # 1461-25-
2): Combined oral repeated dose toxicity study with the
reproduction/developmental toxicity screening test in rats. TNO Report
V4904. 29 January 2004. cited in SIDS Initial Assessment Report For SIAM
24. Paris, France, 17-20 April 2007.

AT

[t Wistar 2w 12 ITICF ST FILAZX(TTBT)% 0,100,300,2000mg/kg(f 0,6-
7,17-19,109-130mgTTBT/kg bw/H. liff 0,5-8,16-24,100-118mg TTBT/kg bw/
H) % 33 HRFEEEIRSULHERDFER. 300mg/kg U IS5 O H CRRESE T &
UBRR> ) CERDIRA . TSy hCREIBEZEDR THHANE 1)

P EOEERERDFER LD NOAEL 7 100mg/kg (fiff 6.5mg TTBT/kg bw/H) &¥
BIL. IRANDZARS SURERZE A ZEBUICREREME 0.2mg Sn/m’ (8 BEREE
HAEE) 2RI 5.

BOS | 2

op

OLE1—-XBEICHII B+ —mXDERCEMRDY . BURNERIZEICSVTAIEICERD,
ﬂﬂf&'lia"*0)7@“]‘(J”b‘CLDI]@YﬁMHED‘M\E'C@%L

OLE1-XBRREICHIF 2+ — X DEES FUA - RHRREZENRRD, SEOI R b
E’x"fE(gB%Ebfi&bﬂ@ﬁfﬁﬁ%ﬁﬁb‘%\%"@@%7':&>

Ozofft  ( )

ZOAMBOIAX>

ERFRIEIEEDOFHIEICE I BIBIRICZ LV ENS, BIFEIREEEMBIEIERELR,

RE. IEFEIES Y - RESHOMBENDIENS. SEPHICHER RN UNETH D,
B EYOHELIACH I2BE 4 ET7INFIINEORERUZOEICLDEENERD
(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin

compounds-an overview. Environ Res. 1987 Dec;44(2):335-353.) EDFIREHNS.

S 5 FEMEMEOVTE/-. D-. MIFI-. MI1TV-. ThF-ELTEHfLT,
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Bl

wEEHA WHHAER)

{EFEE TRSTFIVAX
CASEHS 1461-25-2
BaSES HBEDEERTRRIERE 9 322
- 2012562
=HIE .
ks (TEh24¢EE)
SMs% (BO) X535t
s (BR) X535t
ST (RA : AR) par SPOE
SMSH (RA : &) DETERV
S (RA : HEE. SZK) DEATERV
REREME/ RIBiE DEETERV
GHS% % BRICS S BRI/ BRI 4328
IR R kA 14 DETERV
BRI RRMEE DFETERL
AIERERIR X534+
RO DETERV
ET-E=c X532
HERNHESY (HEIRE) X533 (RREMER)
WEENEES (RERE) D532 (8. R,
>)\Ef)
RANVEEHE DEETERV
@ ACGIH TLV-TWA |Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
® EEER HEEE |-
s EFE  BAHERE|-
R (SCERST ® DFG MAK 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIDL=E:::: Peak lim |1 (1) (2007)
@ OSHA ;’_IV_\:EAI\_ '_I'ln, organic compounds 0.1 mg/m3 as Sn
(@N®(17§’%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
® NIOSH
STEL -
TWA -
K WEL
- v STEL Tin compounds, organic, except Cyhexatin (I1SO), (as Sn)
TWA -
EU IOEL
v v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
() EEEBEFMEL 64 (5) 253-285 (2022) HFEREZOEIS (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%gﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
#&E@%G)l/tj_— https://www.osha.gov/chemicaldata/569
;‘Zﬁkwuz [\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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ME%

AF5H0015> CASRN | 67-72-1

FHHREOES

MAE ES

RERE
EDRZE

NEEEEESEE @ 1 (B4 : ppm)

FEREIRERAEE (BT - ) OXHE

IR PR
.

FEO
5E

1) Gorzinski SJ, Nolan RJ, McCollister SB, Kociba RJ, Mattsson IL.
Subchronic oral toxicity, tissue distribution and clearance of
hexachloroethane in the rat. Drug Chem Toxicol. 1985;8(3):155-169.

2) National Toxicology Program (NTP). Bioassay of hexachloroethane for
possible carcinogenicity. Washington, DC, U.S.: 1978 0163 - 7185
Contract No.: NCI-CG-TR-68.

3) National Toxicology Program (NTP) Technical Report on the
Toxicology and Carcinogenesis Studies of Hexachloroethane in F344/N
Rats (Gavage Studies). Research Triangle Park, NC, U.S.: U.S.
Department of Health and Human Services, 1989.

4) Weeks MH, Angerhofer RA, Bishop R, Thomasino ], Pope CR. The
toxicity of hexachloroethane in laboratory animals. Am Ind Hyg Assoc
J. 1979 Mar;40(3):187-199.

5) Weeks MH, Thomasino JA. Assessment of Acute Toxicity of
Hexachloroethane in Laboratory Animals. Study No. 51-0075-78.
Aberdeen Proving Ground, MD, U.S.: U.S. Army Environmental
Hygiene Agency, 1976;

It Fischer344 5w h&2% 10 IT(C 0. 1. 15, 62 mg/kg bw/HOFH=T 16 1A
BREEIR St ER%1ToleE T3, 15 mg/kg bw/B EOI&SEETHEMKER (CE3HE
FRAIEEELAHEREENRHSN. NOEL (£ 1 mg/kg bw/BTHOEE 1) &

EROFENAEDOIHRS BN OIEN. D B6C3F1 YIUX%& 50 [L(C 590,
1179mg/kg bw/BOREE% 5 H/E. 78 BREBFEFIR OIS URER TEATHER
e D F344 Sy & EE 50 i 2 FA= (Bf:10. 20mg/kg bw/H. lif 80,
160mg/kg bw/H) % 5 H/iE. 2 FEEHEHEORSUERRT(E. Sy MCE R
BRAE - 2 SOBBOFEEEINNERENC2) 3) »

HEDHYF DR (EE LDso fE(E>32,000 mg/kg T. BROHEEERIEE>1,000
mg/kg LDEMBETHOIN., RN HDD TR EICRAIZRENRENTWVS 4)
5) .

BLELD., ENIEERDFEENS LOAEL % 15 mg/kg bw/BEHIRRL ., REEGREK
FxZREU 1ppm Z/\BFEREEEBELL TIRET %.

0B | ¢ pme

OLE1—XEEICHE I 2F - X OERIGEFRN, RURNRRFZECEVWTK
TRICERRD, \EESEFORET CIRU CENMDX AR E TH DD

OLE1-XBRE(CHIIBF—mXDEES FUA RN RREZENERD, SR
I RN METEICERU CENOX RSABENUNE Tdrd s

Oz
( )

ZOAMBOIAX> b
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Bl

wEEHA WHHAER)

{EFEE AFYH0019>
CASEHS 67-72-1
BSE=S BERSHEETHRERS 9 505
- 20065 &
EEaC] \
BEMRAR (TE186E)
ST O X535
s (BR) X535t
ST (RA : AR) par SPOE
SMSH (RA : &) DEETERL
SMS% (RA : 1EE. SN X535t
REREME/ RIBiE X533
GHS % IR(CH I 2EE MBS/ BRRIEE X532B
IR R kA 14 DEETERL
BRI RRMEE X535t
AIERERIR DEETERL
RO X532
ET-E=c X534+
HERNHESY (HEIRE) DEETERL
HERNRSSY (RERD) P2 (. T
BANVEEHE DEETERL
TLV-TWA |1 ppm (9.7 mg/m3) (1996)
o AL TLV-STEL |-
® EER HFESEE |1 ppm (9.7 mg/m3) (2022)
s EFE  BAHERE|-
MERECERIRT [ T mAK 1 ppm (9.8 mg/m3) (1969)
VEIDY=E:::: Peak lim [T (2) (1969)
@ OSHA ngAI\_ 1 ppm (10 mg/m3)
(@~DEE%E) ® _ TWA 1 ppm (10 mg/m3)
STEL -
TWA -
K WEL
9 v STEL -
TWA -
EU IOEL
@ v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%Eﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
— / \fik
i(k‘ﬁﬁmhi’\ﬂ’] @ OSHA Occupational Chemical Database
#&E@%G)l/tj_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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ME%

AFINTFI | CASRN | 74-89-5

FHREOES

mAE L=

IE7|<

NESEEEESEE 4 (BfI: ppm )

FERSEIREREAEE (BT - ) OXHHE

HRHLER

1) BRIAATYEARRESA—. AFINTZ2OXIRZRAWVIIRAILELD
HARERERIRES. HR/IBRET | PRFEXZHILHS ;
2012

FEO
Ba

X b

ItEEREF 50 [T B6D2F1/Crlj NIRICAFILZZ>DZE %% 0. 5. 15
LU 45 ppm DIRET 104 HfE (6 BfEl/H. 5 B/E) £2B(EEEL
JAER . 2 TOKERE THAUREMEERDS NNz, —75. 45 ppm (&
CERHCHBVT, HTREEDORIT ERMEIBONAEE ERERZMK. IH# T
SREORIT EEMEIBORAE. ERIBMAK. BT ERORFE ER{bE. 1R
EROIADAFHEZAENRHSNI, 15 ppm (FEECHWVT, MTBITLE
FZRBISMDRAEE _FRZIBAZB SRS 1),

Bl EDLD, EWPRERDFEERNS NOAEL % 5 ppm LHIBFL. RHEEZR
HEERUR 4 ppm 2/ \BFRIEEEEBELLTRRET S,

RS, FERFEIREREEEICOVTIE. XA RT3 THAIENSREL
RVWCEZIRET D,

BOZE | TOEH

OLE1—XERRECHIBF — X D2 RIGEFN . RURNRREECH
WTKIRICERD, ESMEFORT (CBRUTEMOXEGREN LR
THBI

OLE1—XEARCHITDF —am X DEEES A - R ERFEZEN R D,
SEOI> RN NEEICERU CEMOXERFRAENNE T D

CIZ0AH
( )

ZOAMBOIA> b
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Bl

wEEHA WHHAER)

{EFEE AFIVF=>
CASEHS 74-89-5
BSE=S BERSHEETHRERS 9 568
BEHES ZOQGEF{ ZOQSfEf‘x*?
(CERR185E) (CERR204ERE)
ST O X533 X533
s (BR) DEETERL DETERN
S (RA @ H2R) X534 X534
ST (RA : &ZR) paEPOE N parSPOE I
SMS% (RA : 1EE. SN PaEsPOE N parSPOE I
REREME/ RIBiE X531A-1C X531
GHSH% BRICH o 2EERIBEY/ BRARIE X431 X431
IR ER R 1 DEETERL DETERN
BRI RRMEE DEETERL DETERN
AR RR X731B DETERN
RO DEETERL DETERN
ET-E=c DEETERL DETERN
HERNHESY (HEIRE) X533 (BRI | Xo1 (FIREER)
ETEENRSE (RERE) X552 (:;;&%Ei? | X592 (:;2&%§¥ iy
BANVEEHE TIEEXTRIH BESPOE S
TLV-TWA |5 ppm (6.4 mg/m>) (2013)
@ ACGIH TLV-STEL [15 ppm (19 mg/m?) (2013)
® FEESEA #FESRE |5 ppm (6.5 mg/m®) (2019)
s EFE  BAHERE|-
MERECERIRT [ orG | VA 5 ppm (6.4 mg/m") (1996)
(EIDL=E:::: Peak lim |1 (2) (2002)
@ OSHA ;¥VE/I*_ 10 ppm (12 mg/m”)
~ =
(@~QEFEE) 5 nosn  TWA 10 ppm (12 mg/m’)
STEL -
TWA -
K WEL
9 v STEL -
TWA -
EU IOEL
@ v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%Eﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
#&E@%G)l/tj_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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ME%

NJJOEXT> | CASRN | 75-25-2

FHHREOES

mAE L=

FEO
Ba

W
BOIRE

NERTEEREAEE 0.5 (Bfii: ppm )

R REIREEAEE (BEAi - ) OXFHE

HRHLER S
=

1) von Oettingen WF; The halogenated aliphatic, Olefinic, cyclic, aromatic,
and aliphatic-aromatic hydrocarbons including the halogenated
insecticides, Their toxicity and potential dangers, pp65-67. USPHS Pub
No. 414 US Government Printing Office, Washington, DC (1955).

2) Aida Y, Takada K, Uchida O, Yasuhara K, Kurokawa Y, Tobe M. Toxicities
of microencapsulated tribromomethane, dibromochloromethane and
bromodichloromethane administered in the diet to Wistar rats for one
month. J Toxicol Sci. 1992 Aug;17(3):119-133.

3) Munson AE, Sain LE, Sanders VM, Kauffmann BM, White KL Jr, Page DG,
Barnes DW, Borzelleca JF. Toxicology of organic drinking water
contaminants: trichloromethane, bromodichloromethane,
dibromochloromethane and tribromomethane. Environ Health Perspect.
1982 Dec;46:117-126.

4) National Toxicology Program. Toxicology and carcinogenesis studies of
tribromomethane (bromoform) (CAS No. 75-25-2) in F344/N rats and
B6C3F; mice (gavage studies). NTP Tech Rep Ser No. 350, 1989.

X b

ENOEFITLEDN)TOEXT AR TIESS, G8E. HEVNESN, LEDEITEHR
LENRANE 1),

Slc: Wistar ISy M(n=42)%315kE0U T, HESYMNIEMITOEAS> 0.068,0.204,
0.612%%. >y MI(ENTOEXY> 0.072,0.217,0.651%% . XA 70hTILAELTHD
FKEIRNC 1 vARPREBIG S UIFER. H3Yh 0.068%1% 58U EEIESYN 0.217%3%
B ETINI-Z0RAD . YD 0.204%3% 585 L EERESYE 0.217%I% 5850 £
TRHEO R EEDIENN., HSYh 0.612%1% 58U L TEEOEMEEDIEIMNRSN
2. BREHESY RO RNTOEAXT> 0.068%1% 585, 1 BFHIONIOEATAER=
56.4mg/kg bw/day [CHHHULE2) .

CD-1 HY™A(n=35)ICNJJOEAS> 0,50,125,250mg/kg bw/day % 14 BRIR
BRRO% S UIECA, 50mg/kg bw/day I ETTOMI>E S EREORL . 2L T
125mg/kg bw/day ML L THEENRSNE 3).

F344/N ISy Nn=100)CNJFOEXS> 0,100,200mg/kg %iE 5 H. 103 JER]

(2 /) MHEBOIKRSURECS. H#ESYS 100mg/kg BLETRE R EAFIRRZE N
51, %z B6C3F, Y2 (n=50)CNJJOEXS> 0,50,100mg/kg %. B6C3F, It
DZ(n=50)(CNJTOEXY> 0,100,200mg/kg %. 38 5 B, 103 B8 (2 €R) 8
ROKSURECS. HERDRAD 100mg/kg L ETHEOREIFZ{LHARESNEZ4) .

BLENS, BERERTONTOEAT> DIF<EEICLS LOAEL & 100mg/kg bw/day &
HIRTL . AEEZEEZERBUL 0.5ppm Z/\BRIEREEEBEEL TRET . BB, 19
BIEEEEMECOVTE. FElRSENREATHDIENSERTE TSR,

EDi5

TODIEH

OLE1—XEREICHIT 2T —mX DERICEFN, BIUERNRRZECSVTKIRICER
h, |MBMHEEFOIRET (CBRUCBMOX RN E THDIH

OLE1—-XEBICH BT —mXDEELES FUA - ERNRRRZENERD, SEINI> RRA
> NETECRU CENOX BARNNE Th D26

CZ0fth
( )

ZOAMBOIAX> b
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wEEHA WHHAER)

{EFEE NJJOEXS>
CASEHS 75-25-2
KBRS BBRSEERTORES 9 401
E=HES ZOQGETE 20}7fﬁf§
(CER185FE) (CERR29FRE)
SMs% (BO) X534 X534
s (BR) DEETERL DETERN
S (RA @ H2R) PaEPOE N parSPOE I
SMSH (RA : &) DETERV DEATERV
S (RA : HEE. SZK) DEETERL DETERN
REREME/ RIBiE X532 X532
BRICX I 2 ERE BG4/ BRRIEI4 X532A X532B
GHS% %8 IFIR SR SHETERL SEETER
BRI RRMEE DEETERL DETERN
AR RR X532 X532
RO X532 X532
G X532 X532
X531 (FFE. R X531 (PR
BHEENERSE (EERE) FFIRER) X3 | R) X3 (RER
(RREMEF) BRI RREMER)
X531 (FFiE) « X9
HERNERSY (RERE) > (B, P, e | Z0L TR B
- 2 (PIREEER)
BR)
RANVEEN DETERV DEATERV
TLV-TWA (0.5 ppm (5.2 mg/m3) (2009)
= el TLV-STEL |-
® EEE HEEE |1 ppm (10.3 mg/m3) (1997)
s EFR  BAHDRE|-
H&%(i(ﬂgﬁﬁﬁ MAK _
©) DFG
BOHE#H# Peak lim |-
® OSHA ;_\F\Ili E).S ppm (5 mg/m3)
(O~@REE) 17 7 Twa 0.5 ppm (5 mg/m3)
STEL -
TWA -
UK WEL
= STEL -
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
() FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
Jﬁi%gﬁj %0)”2 The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
V&Eﬂ%@btl— https://www.osha.gov/chemicaldata/569
Krﬁko)ux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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700> 2)\A0OXF> CASRN | 75-45-6

FHHREOES

MAE ES

==

IREEEED

SESREEEMEE 1,000 (BfI: ppm )

EMREREEE . (BT ) OXFHME

HRHLER

FEO
5E

1) *Imperial Chemical Industries (ICI) (1981): Chloro-
difluoromethane (CFC 22): Long-term Inhalation Study in
the Rat, Unpublished Report No. CTL/P/548, ICI Ltd.,
Macclesfield, England, cited in U.S.EPA Integrated Risk
Information System (IRIS), Chlorodifluoromethane; CASRN
75-45-6.

2) *Imperial Chemical Industries (ICI) (1981): Chloro-
difluoromethane (CFC 22): Long-term Inhalation Study in
the Mouse, Unpublished Report No. CTL/P/547, ICI Ltd.,
Macclesfield, England, cited in U.S.EPA Integrated Risk
Information System (IRIS), Chlorodifluoromethane; CASRN
75-45-6.

X b

5 80 ILad Wistar SwMC 0. 3,540, 35,400, 177,000 mg/m?
OHO0> TN AOXS>% 118~131 BRI (5 B¥RI/H. 5 B/E) WA
SETHER. 177,000 mg/m?® B THHEOME RUMERN EE. EiF. 2
B. TEADIENES0ERRIENNZRDIZL) .

It 80 L) Swiss ¥WAIC 0. 3,540, 35,400, 177,000 mg/m?
OIO0>I)\AOXI> % 83~94 AR (5 Bfil/H. 5 H/E) IkRAEE
458, 177,000 mg/m’ B¥TERIZENOTTENHSNIEI T, KED
FELERSFCERBEIRNME2) .

Bl EDOFERNS, BYRER(CHIFS NOAEL (& 35,400mg/m’ (=
10,000ppm)EHITL . MMEEFZEZZE R UL 1,000ppm Z2/\KEiRE
HEMBEUTRET S,

BOZE | TOEH

OLE1—-XBREICHI 2+ —mXOERIGEFHRN. BIUERMNEREZECH
WTAIRICERD, ﬁi’liE'"kd)*ﬁu‘.f(gBﬂbTLbﬂd)Yﬁkuﬂﬁb‘M\g
TH3IH

OLE1—-XERICHIFBF —m X DEES FUA - ZR R ENERD,
SEIOI> RRA > MNEECBRU GENMONFAEABENNE THhdesh

C1Z oAt
( )

ZOAMBOIA> b

46




Bl

wEEHA WHHAER)

{EFEE A00>)AOXT>
CASEHS 75-45-6
KSES HBELEEFATIRIRE 9 149
BEHES ZOQGETE 20}4fﬁf§
(TH18%R) (FH264EE)
SMs% (BO) DFETERL DEEIERSS
s (BR) DFETERL DEEIERSS
S (RA @ H2R) X534+ X5t
SMSH (RA : &) paEPOE N parSPOE I
S (RA : HEE. SZK) PaEsPOE N parSPOE I
REREME/ RIBiE X533 X534+
g BRICX I 2 ERE BG4/ BRRIEI4 X4532B X432B
GHS#48 O SBRERE =7 =7
IR R kA 14 DEETERL DETERN
BRI RRMEE X534+ DETERN
AR RR X534+ DETERN
RO X534+ DETERN
G X531B X532
X531 (PAREHER,
BHEENERSE (EERE) X533 (RAEMER) DINER) X3
(FREMEFR)
BHEENERSE (RIERE) DEETERL DETERN
RANVEEN PaEPOE N DFEERSS
TLV-TWA (1,000 ppm (3,540 mg/m3) (1996)
& el TLV-STEL |-
® EEE SFEEE  |1,000 ppm (3,500 mg/m3) (1987)
e EFR  BAHDRE|-
BRSR(ECERIRST 5 OFG MAK 500 ppm (1,800 mg/m3) (1986)
(EIOZ =S Peak lim [T (8) (2002)
@) OSHA QVE'?_ -
(O~QEFES%) 5 nosn | TWA 1,000 ppm (3,500 mg/m3)
STEL 1,250 ppm (4,375 mg/m3)
TWA 1,000 ppm (3,590 mg/m3)
® UK WEL STEL -
@ EU IOEL TWA 1,000 ppm (3,600 mg/m3) (2000)
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
ﬁ%ﬁa%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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MEZ

JOE(NINAD)NGT> CASRN | 75-63-8

FHHREOES

MAE ES

IREEREED

o
ES%

NERTEEREAEE 1,000 (BBf1: ppm )

SR B4 (BT ) OXHHE

TED

IRHLER S

1) Call DW. A study of Halon 1301 (CBrFs) toxicity under
simulated flight conditions. Aerosp Med. 1973 Feb;44(2):202-
204.

2) McHale, E.T. Life support without combustion hazards. Fire
Technol 10. 1974:15-24.

Bae

ax

8 ADBMHMRT>TAT(C 4 XF 7%DTOE(NIIAD) AT ZREF >
N—AT 3 DEEFKEUCER. 2E<ERFCRICKmMENILZ. —73.
AREARIIEBHSNBHOR 1),

KRB TESYMNRUEILEYS (S 10 L) (C 5%0T0E(MNIIL
AO)X5>7% 1 B 24 B 10 BEES CEEELTE, AISEEREEER
SHENRNOIE 2),

P EOFERELD. EPEERNS 50,000ppm & NOAEL EHIBRL . SR
ZREEEZEBUIC 1,000ppm Z2/\EFEEEEEBLLTURETD.

BDIHE

ZOHEER

OLE1—3ERRECHI B+ — X DERIGEFRN, BURRERSZZ(ICH
WTKIRICERD, ESMEFORT (CBRUTEMDOXGREN LR
TH3ID

OLE1-XBRICHE D+ —mXDIEES FUA - RN ERRFZENERD,
SEIOI> RRA> NEEICERU CEIMOX BB NE T D

Ozt
( )

ZOMOIX>
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Bl

wEEHA WHHAER)

{EFEE JOE (MoiADO) X5
CASEHS 75-63-8
BSE=S BERSHEETHRERS 9 503
BEHES ZOQGETE iOlngFx*?
(CERR185E) (BHTEE)
ST O paEPOE N parSPOE
s (BR) paEPOE N parSPOE
S (RA @ H2R) DEETERL XBTEZELBN
ST (RA : &ZR) paEPOE N parSPOE I
SMS% (RA : 1EE. SN PaEsPOE N parSPOE I
REREME/ RIBiE DEETERV DETERN
GHSH% BRICHT S BEEERIEMEIE /BRI X432A-2B SETERL
IR ER R 1 DEETERL DETERN
BRI RRMEE DEETERL DETERN
AR RR DEETERL DETERN
RO DEETERL DETERN
ET-E=c DEETERL DETERN
= £ . - X531 (LIMER) |
FEAZY = iR
HERNHESY (HEIRE) X533 (RREMER) X553 (RREMEE)
BHERNEREE (RIERE) X534+ XFEZELRN
BANVEEHE TIEEXTRIH BESPOE S
TLV-TWA 1,000 ppm (6,090 mg/m°) (1986)
o AL TLV-STEL |-
® EEER HEEE |-
s EFE  BAHERE|-
B SE (SRR IR 5 oFG MAK 1,000 ppm (6,200 mg/m>) (1958)
(EIDL=E:::: Peak lim [T (8) (2002)
@ G ;\/_\Q\_ _1,000 ppm (6,100 mg/m°)
~ =
(@~QEFEE) 5 nosn  TWA 1,000 ppm (6,100 mg/m>)
STEL -
TWA -
K WEL
9 v STEL -
TWA -
EU IOEL
@ v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%Eﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
— / \fik
i(k‘ﬁﬁuhi’\ﬂ’] @ OSHA Occupational Chemical Database
#&E@%G)I/tj_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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=E2

>o00>7)bAOXT> CASRN | 75-71-8

FHHREOES

MAE ES

IREEEED

==

\IFEEEESEE @ 1,000 (BEf7: ppm )

FEREIRERAEE (BT - ) OXHE

HRHLER

1)Paulet G. Physiological action of chlorofluorinated hydro-
carbons on the organism. Aerosol report. 1969; 8: 612-
622.

2)Azar A, Reinhardt CF, Maxfield ME, Smith PE Jr, Mullin LS.
Experimental human exposures to fluorocarbon 12
(dichlorodifluoromethane). Am Ind Hyg Assoc J. 1972
Apr;33(4):207-216.

3)Reinhardt CF, Azar A, Maxfield ME, Smith PE Jr, Mullin LS.
Cardiac arrhythmias and aerosol "sniffing". Arch Environ
Health. 1971 Feb;22(2):265-279.

FEO
5E

X b

N5>747(1C 1,500, 2,500. 3,500ppm O700STILAOXY>% 90
fEl/H. 5 BREHET 12 BARKRERKEUFER. 1,500ppm B¥TEE2
E(IBHAINRBHIEN, 2,500 KU 3,500ppm Z(FLE (FEEHFF
BA) UIAER. 28COIET. IR EF DR THRHENE 1),

2 AOEM#EERE(C 1,000 XU 10,000ppm T 2.5 BFRE/[EZE(C 2
B (KBEH 1,000ppm+ABEH 10,000ppm. H2 W I(EANEH
10,000ppm+ABEHR 1,000ppm) . 3 BREICHIDIFEEZLZNS, K
~&0 3 BE. EERTRICHHEEIBRZEMUL. TOER.
1,000ppm D(IKET(IFENRHSNT. 10,000ppm D(FLEE(IAEH
EHHEBROERCEEDRER/LNRHSN TS 2),

A2 12T (fERE-HBIARER) (C20002 T AOAT>% 5 D REIECEEL.
TERIUSOERAEST (8 pg/kg)EiTHolIE4A. 50,000ppm Tk
12 [trh 5 PLCARZARMEIRUIZA, 25,000ppm TIXCOZEALIEERHSN
holz 3).

Bl E&D, EbDEEENS 2,500ppm %Z LOAEL EHIBTL . NERZRESE
#ZFEUI 1,000ppm %/‘\H%F‘aﬂi;ﬁfggi%ﬁtbﬁsﬁﬁ“éo

BDIHE

ZOHEH

OLE1—XERRECHIDF — X DERIGEFHN. BURRRRRZEICH
WTKIRICERD, ESMEFORT (CBRUTEMDOXEGREN LR
THI

OLE1—XEARCHITDF—am X DEEES A - R ERFEZENR D,
SEIOIY RN NEEICERU CEMOXERFRAEN N E T D

Oz
( )

ZOAMBOIAX> b
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Bl
wEEHA WHHAER)

{EFEE 290027\ A0X9>
CASEHS 75-71-8
KSES HBELEEFATIRIRE 9 243
BEHES ZOQGETE 20}3fﬁf§
(CERR185E) (CERR255)
SMs% (BO) DFETERL DEEIERSS
s (BR) DFETERL DEEIERSS
ST (RA : AR) X534+ X5t
ST (RA : &ZR) paEPOE N parSPOE I
SMS% (RA : 1EE. SN PaEsPOE N parSPOE I
REREME/ RIBiE X534+ X5t
4 GHSZ48 BRICH S 2R/ BRI ESVIS SHETERL
IR R kA 14 X534+ DETERN
BRI RRMEE DEETERL DETERN
AIERERIR X534+ DETERN
RO X534+ DETERN
ET-E=c X534+ X545t
WEZNERSE (HEIRE) DEETERL X533 (RREMER)
HERNHESY (RIEFRE) X531 (FHER) DETERN
RANVEENE PaEsPOE N PaE PO
TLV-TWA [1,000 ppm (4,950 mg/m?) (1996)
& ACG“-_I TLV-STEL |-
- X FEBE (500 ppm (2,500 mg/m°) (1987)
‘ . SFS BRATDRE |-
Hi2E (SRR i~ DEC MAK 1,000 ppm (5,000 mg/m°)
Ty =F i Peak lim _[T(2) (2002)
3
5. ® OSHA ;’_\F\:i _1,000 ppm (4,950 mg/m?)
(®~QDFE%E) 5 NIOSH TWA 1,000 ppm (4,950 mg/m°)
STEL -
TWA -
UK WEL
Y STEL -
TWA -
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
6. ﬁ%ﬁa%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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=E2

1,1,2-M)500-1,2,2-KM)J)A0T5>

(CFC-113) CASRN | 76-13-1

FHHREOES

m Az E:2

AED
Ba

EDIRE

NEEEERESEE 500 (EEfI: ppm )

EEEEREEE 1,500 (BfI: ppm) OXHHE

1R #L 5w XX

1) Lun A, Schmidt P. Leberschadigung durch 1,1,2-Trifluor-1,2,2-
trichlorathan. Dt Gesundh Wesen 1979; 34: 1679-1682.

2) Imbus HR, Adkins C. Physical examination of workers exposed to
trichlorotrifluoroethane. Arch Environ Health 1972; 24: 257-261.

3) Reinhardt CF, McLauguylin M, Maxfield ME, Mullin LS ,Smith PE.
Human exposure to Fluorocarbon 113 (1,1,2-trichloro-1,2,2-
trifluoroethane) Am Ind Hyg Assoc J 1971; 32: 143-152.

4) Stopps GJ, McLaughlin M. Psychophysiological testing of human
subjects exposed to solvent vapors. Am Ind Hyg Assoc J 1967; 28:
43-50.

X b

605~3,882 ppm (13 2,132ppm) DIEZFEIZT 1 B 6 BFfEl. 18 15 i,
5 FERIEZ 2 BDFHEEIC. GOT, GPT DEE _FREAERGZSHZHIBRER
FrEEENHREIN 1)

1952 E 669ppm(EEEH 46~4,700ppm)DIEEEIS T 2.77 ERIEIWNT
L3 50 DB S EEICERARNS LSUMRECFINREZITHOIRER. &«
(CIEEEICLBERBNOIN 2R EFEHREINBHOL 2) &

4 Z0OEEZRBEMC 1 B 6 K. A 5 BRI, 3 1:38(C 500ppm. 2 28
(C 1,000 ppm & 2 BEEHIL TEEEL. ([FER(HAFHMEETANZITROILE
BRT(L, IFEZER D DR T (EHENENOI 3) &

ARERRSEME 2 £(2. 1,500, 2,500, 4,000. 4,500 ppm % 3 BRI
TEU. FBMEET AN (ICERITATROIZEER T, 2,500ppm TIEXEEND
BERT (%9 10%). 4,000ppm T(EKIERE T (20~40% )HHS5NThH,

1,500ppm TIHAIFEZZEEHSNRH O 4) &

BLEED, EbDOIAFEEESR NS NOAEL (3 669ppm EE ZB5N., FMEEREEE
ZZERUIZ 500ppm Z/\FFREEEEEUTHRER TS, F. bho 3 KfE
FE(CFDERRIERLD 1,500ppm ZRREEEREEELUURERETS.

= NOR)

TDIEH

OLE1—XFEICHIF2F - OERIGREGRN. BIUEMNEREZEICHNT
KIBICERD, ESUESORTIRUCENOXXEABNUNE TH B0

OLE1—NERREICHIF BT X DIEEESTUA EREREZENERD, SO]
DI RRAYNEEICRU GENDOXFRAB NN E Tt

CIZ0Ah
( )

ZOMDOIX
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Bl
wEEHA WHHAER)

=2y =r 1,1,2-MN)900-1,2,2-No)A0145> (B4 : N)200ON2)IAOIS>-CFC-113)
CASE=S 76-13-1
MaSES SEELEEATRRESE0 386
REIAE s ey
2B (E0) 435 535
2B (ER) X5 E5y5h
ZEBIE (BA : AR) SRS SRR
B (R BR) X5 555
ZUEBIE (A - R <A1 SECERL SETERL
RRERTE, FIRTE X3 E555h
. RIS BB RIS, IR X5 X728
4 |GHSPHA P RE I PECERL HETERL
R SECERL SETERL
AT RRIE X5 SETERL
A X5 SETERL
e X5 555
X DMER)
WSS (HORE) 533 (RUEDMETE, :?;; E%EE?;
FREHFFE) FREMER)
BB (RIERE) Bs31 ;;‘;%%W@%‘ 31 Hﬁ%’)ﬂqﬂ@%‘
BAAEEN SETERL ETERL

TLV-TWA [1,000 ppm (7,670 mg/m°) (1996)

®  ACGIH o\ ot 1,250 ppm (9,590 mg/m>) (1996)

EEER HESEE  |500 ppm (3,800 mg/m?) (1987)

@ - .
) £F= BANEEE |-
MERIECERIRT [ ore | MAK 500 ppm (3,900 mg/m’) (1988)
(EIDZ=E:::: Peak lim [T (2) (2002)
5. @ — TWA 1,000 ppm (7,600 mg/m’)
STEL -
~ =
(@~QEFEE) 5 nosn  TWA 1,000 ppm (7,600 mg/m>)
STEL 1,250 ppm (9,500 mg/m3)
TWA -
UK WEL
9 STEL -
TWA -
EU IOEL
v STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%Eﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;%L\RL\E’J @ OSHA Occupational Chemical Database
6. |[MEFDLE1— https://www.osha.gov/chemicaldata/569
;‘Zﬁkwuz [\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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ME%

70V CASRN | 79-10-7

FHHREOES

m Az =3

IREEEED

o
ES%

NESEEEESEE 2 (87 : ppm )

ERMREREE . (BT ) OXFHME

IRHLER S 5

1) Miller RR, Ayres JA, Jersey GC, McKenna MJ. Inhalation
toxicity of acrylic acid. Fundam Appl Toxicol. 1981 May-
Jun;1(3):271-277.

2) Singh AR, Lawrence WH, Autian J. Embryonic-fetal toxicity
and teratogenic effects of a group of methacrylate esters in
rats. J Dent Res. 1972 Nov-Dec;51(6):1632-1638.

ANED
Ba

Fisher 344 SwhX(3 B6C3F1 YDRIC, 7JVUILEE% 0. 5. 25,75
ppm OIEET 6 B5fEl/H. 5 B/E, 13 BEICHZoTIRAFKEE LR
. 3YhTE NOAEL (& 25 ppm EZEXBNT. NIRRT I)IEEZRSRIC
U FYPEDBRERZHEN S ETOEERHTHROIOE M (CRIEDIR
IBERF R AL ERERENTZ. 5 ppm B TAE 1/10 B, 1t 4/10 BiIC
SHROEHRBEIREMNHSN. 25 ppm T3 10/10 4. It 9/10
PITERER. 75 ppm TEIETOECERENSHERZORIRENERRE
Niz. 75 ppm B¥TRIIRZEBICSS(C, TEEMUBIRFEARE T AROEAZR N
Anrzl) .

TN EERABIRES(C 0. 2.5, 4.7. 8 mg/kg DFEET. IHIR>Y MG
ik 5 H. 10 BRU 15 BICEEANIRSURERCBNT, 4.7 RU 8
mg/kg#FH5EF CHERERZH IR ELNER(TBEIMUL. 8 mg/kg B¥
THRRESMtEEHSNL2) .

BLESD, EMEEROFEERNS LOAEL 1Y Sppm EHIRRL . RHEE(RER
FrERUL 2ppm Z/\B5EIREREEELUTHERI .

BDIHE

ZOHEER

OLE1-XERICHIT2F —mXOERIGEFHN. BIUZMEREZECH
WTAIRBICERD, BB MHESORTICBRUCEMNOS AR N E
TH3IH

OLE1—XBRRICH IR F—m X DTS FUA - EN RS ENR LD,
SEIOI> RRA > MNEECBRU GENMONFAEABENNE THhdesh

C1Z oAt
( )

ZOAMBOIAX> b
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Bl

wEEHA WHHAER)

{EFEE 77\
CASEHS 79-10-7
KBRS BBESEEETORIRE 9 2
E=HES ZOQGETE 20}4fﬁf§
(CERR185E) CERR265ERE)
SMs% (BO) X534 X534
s (BR) X533 X533
ST (RA : AR) PaEPOE N parSPOE I
SMSH (RA : &) X533 X533
S (RA : HEE. SZK) X534 X534
REREME/ RIBiE X51A X531A
GHSH %8 BRICH 9 BE RIS/ BRI X531 X531
IR ER R 1 DEETERL DETERN
BRI RRMEE X534+ X545t
AIERERIR X534+ DETERN
FEh A X534+ DETERN
G X534+ DETERN
. o ) — X531 (ERes) (X | X931 (ME0REs. &
FIEAER == RE
PERMRESIE (HERE) 52 () |W) X2 (5
HEENERSE (RERE) X531 (FFI52R) X531 (FIRER)
BANVEEHE DEETERL DEATERV
TLV-TWA |2 ppm (5.9 mg/m3) (1996)
o AL TLV-STEL |-
o EEE  FERE |
s EFE  BAHERE|-
FSR(ICERIR TR 5 FG MAK 10 ppm (30 mg/m3) (2005)
(EIOZ=E:::S Peak lim [T (1) (2005)
@ OSHA ;%AL
(O~@E2%) © — TWA 2 ppm (6 mg/m3)
STEL -
TWA 10 ppm (29 mg/m3)
K WEL
- v STEL 20 ppm (59 mg/m3) (1 min)
TWA 10 ppm (29 mg/m3) (2017)
EU IOEL
v v Io STEL 20 ppm (59 mg/m3) (2017)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%gﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
#&E@%G)l/tj_— https://www.osha.gov/chemicaldata/569
;‘Zﬁkwuz [\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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3-(ZINI7-PERIIARZD)V)-4-E RO

= CASRN | 81-81-2
vk TSI (BIG: DL TP
FHRRBROES mAE mE:
smprseEn | \UEEEEEME :© 0.01 (BfI: mg/m?)
pE 2= BEIFEEERESEE (BEAiL - ) CORXFHE
1) Choonara IA, Malia RG, Haynes BP, Hay CR, Cholerton S,
Breckenridge AM, Preston FE, Park BK. The relationship
BHLGHEE between inhibition of vitamin K; 2,3-epoxide reductase and
reduction of clotting factor activity with warfarin. Br J Clin
Pharmacol. 1988 Jan;25(1):1-7.
RED
e BER/RIST(T 7 REMRIC BRBEODILIFIY 0.2 mg/BHELY

X b

1 mg/BZESUERERT. BERTEESLUESZY K REIA0FE
ZANIZECA. 1 mg/kg THEETONICESRREOBRLRER (0.9 )N
HoNTz. DILIPUCDHIERRES 2~5 mg OEiFIEEN. H#HIFHA=EE
2-10 mg/BI(R%EN. Jo TINREREIC K (FIRERI(CEEB AR
B9 % LOAEL (¥ 2 mg/HT®»%,

Bl L&D, E PO RICEDERERGESE2ERELRL 0.01 mg/m’ %
NFEREEEBLLU TRERIT 2.

BDiFE | TDEH

OLE1—ERRECHI B+ — X DERIGEFRN, BURRZRSZZ(ICH
WTKIRICERRD, ESMEFOR (CBRUTGEMOXBREN LB
TH3eD

OLE1—XEAREICHIT DT —m X DEEES T4 SRR EN R D,
SEIOI> N> MEEICERU CEMOXBFAENNE T DI

Oz
( )

ZOAMBOIA> b
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Bl
wEEHA WHHAER)

{EFEE 3- (PWITP-FERZINRID)) -4-EROFSHYX)> (Bl : DILI7)>)
CASEHS 81-81-2
KBRS BBRSEERTORES 9 34
- 20065 &
=HIE \
BEMRAR (EE186)
SMs% (BO) X532
s (BR) X534
S (RA @ H2R) PaEPOE N
ST (RA : &ZR) X531
S (RA : HEE. SZK) DEATERV
REREME/ RIBiE DEETERV
" BRICX I 2 ERE BG4/ BRRIEI4 DETERV
GHS#% = ==
4. IR R kA 14 DEETERL
BRI RRMEE DFETERL
AR RR DEETERL
RO DEETERL
G X51A
HERNHESY (HEIRE) X531 (I&RR)
X531 (MER. B,
HEENERSE (RERE) KE) (X5H2 (FF
i B Hik)
RANVEEN DEETERL
TLV-TWA |0.01 mg/m3 (I) (2016)
= el TLV-STEL |-
® EEE FEREE |-
e ¥ BAFFEEE |-
RERECERIRT [ oo VAK 0.0016 ppm (0.02 mg/m3) (2010)
(EIQZ=E:: Peak lim [T (8) (2010)
5. ) OSHA TWA 0.1 mg/m3
STEL -
~ =
(@~DFE%E) 5 NIOSH TWA 0.1 mg/m3
STEL -
TWA -
UK WEL
= STEL -
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
6. |HERE DL E1— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HRRSEMER @ 2023/6/28

ME%

NJIZ/ -7 | CASRN | 102-71-6

FHREOES

mAE L=

IREEEED

==

NESREEEEE 1 (Bfii: mg/m®)

EREREEEE (BT ) OXHE

IRHLER S

1)Gamer AO, Rossbacher R, Kaufmann W, van Ravenzwaay B.
The inhalation toxicity of di- and triethanolamine upon
repeated exposure. Food Chem Toxicol. 2008 Jun; 46(6):
2173-2183.

AED

Bae

I figE Wistar 5w &8 10 PT(C 0,20,100,500mg/m> O RJIA)—)L
7B 6 BERE/8. 5 B8, 28 BEIOITZOVILIRAFEEUHERT
(Z. 20 mg/m> U EDEEENS 100 mg/m? FTREMREMNICHETED
BRI RIEDFEEMENL. ZORIEE I L—R 1 H'5 2 THIEIEEDE
iE#snnof. £z, 5 BEOASERERET 400 mg/m® MU L.
28 HREID:ERT 500 mg/m? WU ETYL—R 3 ORENESNEL) .

Bl FO#EER LD, EMIEERICES LOAEL % 20mg/m?> EHIBRL. AHESR
FEERZBLUL 1mg/m® 2/ \BRIEEEEEL U THRET 3.

BDIHE

ZOHEER

OLE1—ERRECHI B+ — X DERIGEFRN, BURRERSZZ(ICH
WTKIRICERD, ESMEFORT (CFRUTEMOXBGREN LR
TH3ID

OLE1-XBRICHE D+ —mXDIEES FUA - RN ERRFZENERD,
SEIOI> RRA> NEEICERU CEMOXEFRAENNE T D

Ozt
( )

ZOAMBOIA> b
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Bl

RESHRA FERER)
{EFEE NIA) =7
CASEHS 102-71-6
KSES HBELEEFATIRIRE 9 381
BEHES ZOQGETE 20}3fﬁf§
(THL184EE) (FH254EE)
SMs% (BO) X534+ X545t
s (BR) X534+ X5t
S (RA @ H2R) PaEPOE N DFEIERSS
SMSH (RA : &) DETERV DEATERV
S (RA : HEE. SZK) DEETERL DETERN
REREME/ RIBiE X532 X532
GHSZ48 BRICH S 2R/ BRI X532 X532A
IR R kA 14 DEETERL DETERN
BRI RRMEE X531 X551
AR RR X534+ DETERN
RO X534+ DETERN
G X534+ DETERN
HERNHESY (HEIRE) X533 (RERIB) X923 (KERIEE)
WHEENERSE (RIERE) X535+ X534+
RANVEENE DETERV DEATERV
TLV-TWA |5 mg/m3 (1993)
& el TLV-STEL |-
o EEEm  pEmE |
e EFR  BAHDRE|-
R (SERST 5 oFG MAK 1 mg/m3 1 (2017)
(EIOZ =S Peak lim |1 (1) (2017)
@) OSHA QVE'?_ -
(@“{D(ié%) © NIOSH TWA _
STEL -
TWA -
® UK WEL STEL -
TWA -
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
*‘%Eﬂ%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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ME%

FULTII=IL | CASRN | 107-18-6

FHREOES

mAE L=

IREEEED

==
TE S

NEFEEEREEE 0.5 (BfiZ: ppm)

EREREEEE (BT ) OXHE

IRHLER S

1)TORKELSON TR, WOLF MA, OYEN F, ROWE VK. Vapor toxicity
of allyl alcohol as determined on laboratory animals. Am Ind Hyg
Assoc J. 1959 Jun;20(3):224-229.

2)DUNLAP MK, KODAMA JK, WELLINGTON JS, ANDERSON HH,
HINE CH. The toxicity of allyl alcohol. I. Acute and chronic
toxicity. AMA Arch Ind Health. 1958 Oct;18(4):303-11.

3)Schaper M. Development of a database for sensory irritants and
its use in establishing occupational exposure limits. Am Ind Hyg
Assoc J. 1993 Sep;54(9):488-544.

ANED
Ba

X b

MEEESY R 24 IT, HERETILEY BT O L, MDY REE 3 MBLUIH
HARXAZEE 1L (WSTNHERFEARER) (C. 2 ppm OFUILTIVI-IV %, 7 85/
/B.5 B/i8. 6 "AERAFEUFER. MPFRFRESR(BUN)NXTIREE
(CLEUTRBZ RUIZSN . BEERHRN o, £y NZEE S T, [T
IBYRNZEE4 L, MY FREE 1 IL(C 7ppm OPUILTIV IV, 7 K&/,
5 H/E. 5 BREORAFKEUER. 2 TOICATEB IORIBEBFR
ZeZBHIE 1),

EMRSOFTAT7REES ~ 7 AL 7UNTZIVI-)L 0.78. 6.25. 12.5, 25
ppm %. 5 73f5/H. 1~3 B/3A. 50 B _E(GERAAERRIEAREA) IR A (EL
FEURLEBR(CHBVT. 0.78 ppm TRZINREAIEN., 12.5 ppm TE(C5HUKR
BEAEU. 25 ppm TIREUE(SGGEVRIEZERHIE 2).

BB, HEXIACHIIDIERYNE(CRE T DHZE(LEEIRFMEE RDso (35 HES
(r2=0.78)2xRU. ZUILTILI-IUDWTIE RDso DF—HLD, B (F<E
PREYEELT 0.05~0.1 ppm HHEESNTWS 3).

BLELD, EWIDFERNS NOAEL (£ 2 ppm EHIKTL. S HENEO
ZEX® RDso HEEBBURWCENS . REEFREEZERU 0.5 ppm Z/\EF
EEEEEELL THRRTS.

BEDima

TODIEH

OLE1—XERRECHIDF — s DERIGEFN ., RURNEREECH
WTKIRICERD, ESMEFORT (CBRUTEMDOXGREN LR
THIs

OLE1—XERCHITDF —am X DEEES A - R ERFEZEN R D,
SEIOI> RRA> NEEICERU CEIMOX BB NE T D

Oz
( )

ZOAMBOIAX> b
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Bl

HREEHRN FHERE)

{EFEL 77 -)
CASE=S 107-18-6
BEES BEREEEETIRIRE 9 27
B=HES 20065E 20094 E 20174 E
- (Ep184EE) (TRE214EE) (FR29EE)
=2HsE (BO) X593 X533 X593
=2HEE (BR) X531 X531 X531
=2HsEE (RA : AR) SHEARI PAESPUE ) DI &R
=2MEE (RA : &R X552 X532 X532
2SN (RA : HEE, XN SFEETERL SEETERL SFEETERL
KRISEEE/ Rigtit X5r1A-1C X532 X552
P BRICXT I 2 EERIBE 1/ BRRIELE X1 X532A X532A
GHS7 %8
IR 2R R EE DFATER DFETERL DFRTERL
B SR EIE DFATER X534+ DFATERL
LB RIR S X534t X534+ DEATER
FEHAE X534t X534+ DHFATER
HIESE X534t X534+ SEETERL
X1 (PIRFEER, | RO1 (PAREER. | X291 (PIREHER.
HERNIES ST (HEIRE) PP, DEORg, SHAE | R, AFRE. BHE) | X | ATHE. B X593
&) 33 (RIERIEE) (RuERIEE)
HERNESE ST (RIERE) X531 (BhE. g | X1 (BhE. FTiE) X531 (FFhE)
RANVEEN X552 DEETERV DEATERL
TLV-TWA [0.5 ppm (1.19 mg/m?) (1999)
@ A TLV-STEL |-
- EEE SFESEE |1 ppm (2.4 mg/m?) (1978)
s £F5  BAHERE|-
B2 (IR R e VA -
(EIOZ=Eiis Peak lim |-
3
@ OSHA gVEAL 2 ppm (5 mg/m-)
~ =
(@O~QDFE%E) NIOSH TWA 2 ppm (5 mg/m°®)
STEL 4 ppm (10 mg/m>)
TWA 2 ppm (4.8 mg/m°)
UK WEL
© STEL 4 ppm (9.7 mg/m?)
TWA -
EU IOEL
@ U I0 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBLEFHMET 64 (5) 253-285 (2022) FBREZFOBSE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}?%Eﬁj{%@”ﬂ The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN <
ﬁ(“ﬁﬁmt“b‘m @ OSHA Occupational Chemical Database
ﬁ%%%(})btl— https://www.osha.gov/chemicaldata/569
Kﬁ]ﬁ@l}x |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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ME%

m-JI-L>I73> | CASRN | 108-45-2

FHREOES

mAE L=

IREEREED

=

NISHREEEME . 0.1 (BfZ: mg/m?3)

EMREREEE . (BT ) OXFHE

HRHLER

AED

1)Hofer, H., Hruby, R.: Ninety-day oral toxicity of m-
phenylenediamine in rats. E.I. Dupon De Nemores & Co.,
U.S.EPA/OPTS Public Files: Fiche No. 0TS0528877, Doc. No.
AR027-029.

2) Orlov, N.S: Allergic cystitis of chemical etiology. Urol. I Nefrol.,
1974, 4, 33-6. cited in IARC monographs on the evaluation of
the carcinogenic risk of chemicals to man. Some aromatic
amines and related nitro compounds — Hair dyes, coloring
agents and miscellaneous industrial chemicals (Vol. 16).
International Agency for Research on Cancer: 111-124 (1978)

5E

A b

SD Swbh (MR 20 L) (Cm-J1ZL>27KE%k=Z0. 2. 6. 18
mg/kg bw/day OFET 13 BRIRERORSULFER. 18 mg/kg
bw/day #¥T. L bICHHROIEX EENERMENEATHAEOR R ESE
EosEN, tTBHESE0ERMENNH#SNIZ. NOAEL (X 6 mg/kg
bw/day &HIrENZ 1),

M-JIZL>S7INC 5~10 F(FEELIE 30~50 mDFHEE 112 A (B
4 68 A, M 44 N) 35,15 AN (13.4%) HHERRFEEZ%Z5FZ. 9 A

(8%) W7PULINT>DRIZYFT AN LI (IBE MR\ Tl /FEEED
FREAICOFEEERODIEIAHS .. FREIC 0.3~40 pg/100 mL® m-J1=L>
STz B U, o, BIIRRE(CTREMAGROZAENIER. IFEEERDIE
ENERDHSNIE 2),

BUE&ED, $M)EERDFEERNS NOAEL ' 6mg/kg/day EEZX5N. ANiEE
FEERZEBUEL 0.1 mg/m’> &\ B RTEEEEMEL THRET 3.

BOHE | TOEH

OLE1—XERRECHIBF — X DERIGEFRN. BURNRRRZEICH
WTKIRICERRD, ESMEFOR (CBRUTEMOXEGREN LR
TH3rD

OLE1—XHEARCHITDF —am X DEEES A - R ERFEZENR D,
SEIOIY RN NEEICERU CEMOXERFRAEN N E T D

CIZ0AH
( )

ZOMDOIX
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Bl

wEEHA WHHAER)

{EFEE m-JIZL>27=>
CASEHS 108-45-2
KBRS BBESEEETORIRE 9 472
P— 20065FE 20095 201948
- (CER185FE) (CERR214FE) (BHTEE)
SMs% (BO) X533 X533 X533
SMEE (BR) X534 X734 X534
S (RA @ H2R) PaEPOE N DFEIERSS par SPOE
SMSH (RA : &) DEETERL DETERN paEPOE N
S (RA : HEE. SZK) DEETERL DETERN PaEsPOE N
REREME/ RIBiE X532 X534+ X535+
BRICX I 2 ERE BG4/ BRRIEI4 X532A-2B X532 X532B
GHS3 % R ERREAE I SFTERL FEETERL SFTERL
R SRR X731 X1 X31A
AR RR X532 X732 X534+
RO X534+ X534+ DEETERL
G X532 X532 DEETERL
e . 5 = X532 (PAREER, | 91 (PRERER, | X1 (PIRERR,
FEISH = RE - o
PERMRESIE (HERE) ) %) e
4
H@'Zﬁ;}%@(*;f;*f‘ | o1 e | o a2
HEENESRSE (RERE) VP BV M RS BEBY) . (2 DL ESEEL ABRN.
22 (DMER. MR X452 () )
. IFIRER) ’ et
BANEEHE DEETERL DEATERV DEETERL
TLV-TWA [0.1 mg/m3 (1996)
o AL TLV-STEL |-
® EEER HFESEE  |0.1 mg/m3 (1999)
s EFE  BAHETRE|-
Hﬁ&%(i(ﬂgﬂﬁﬁ MAK _
® DFG
(EIOZ=E:::S Peak lim |-
@ OSHA ;%AL
(@N®(¢§%) TWA -
® NIOSH
STEL -
TWA -
K WEL
O v STEL -
TWA -
EU IOEL
v v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEEBEFMEE 64 (5) 253-285 (2022) FBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%Eﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;%L\RL\E’J @ OSHA Occupational Chemical Database
#&E@%‘—G)I/tj_— https://www.osha.gov/chemicaldata/569
;‘Zﬁkwuz [\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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ME%

STOEL>HVI-WAFINI-TIV CASRN | 34590-94-8

FHREOES

VA E:2

IREEEED

==

NEERTEERESEE © 50 (BEfZ : ppm )

EEREEAEE (BT ) OXHE

HRHLER

1) Landry TD, Yano BL. Dipropylene glycol monomethyl ether: a
13-week inhalation toxicity study in rats and rabbits. Fundam
Appl Toxicol. 1984 Aug;4(4):612-617.

2) ROWE VK, McCOLLISTER DD, SPENCER HC, OYEN F,
HOLLINGSWORTH RL, DRILL VA. Toxicology of mono-, di-, and
tri-propylene glycol methyl ethers. AMA Arch Ind Hyg Occup
Med. 1954 Jun;9(6):509-525.

FEO
5E

F344 Syb (i 10 L) SKU NZW 5+ (s 7 L) 2
OEL>J)I-AFIVI-FI (DPGME) % 0. 15, 50 F/z(d& 200 ppm
OIRET 6 Bsfdl/B. 5 B8, 13 BREIRAFKEUZN 200ppm TEHE
BRFZEFERHSNTLENL) &

Syb (R 20 L) | BLEYS (HEEER 8 L) UY+ (M 2
L) YL (R 1 ) (WINEREEAEE) (C DPGME %#J 300
ppm DIRET, 7 Bf#/H. 5 B/B. 6~8 yABIIRAFKEUIHER. 5y
NTIAREMERNICEER 30 DIEE. (FEEMIBREARI AN, Tt
BILEY ~ MEDYFH LU THIRICEE ORMFHNZEE RRED
FRMES LU RNDZERR) Z25BHTVD. CNSBMERTORERE
300~400 ppm ([FEMIFRRTHZIENS AROARFNBMRSN DR
FETHnd, aeEENaKEEEBNNELTNS2) .

B ELD. BYEEROFERNS LOAEL Z 300 ppm. NOAEL % 200
ppm EHIEL, TNERGHFZZRBUCRER%EE 50 ppm ZREY
o

BOHE | TOEH

OLE1—XERRECHIBF — X DERIGEFN ., RURNRRRECH
WTKIRICERRD, ESMSFORT (CBRUTGEMOXBEREN LB
TH3rD

OLE1—XERRECHIDF — X DELEES FUA R RFZENFERD,
SEIOI> RRA> MEEICERU CEIMDOXBFAENNE T DI

CIZ0AH
( )

ZOMDOIX
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Bl

wEEHA WHHAER)

{EFEE >70EL>)V=)IAFIVI-TIL
CASEHS 34590-94-8
BSE=S BERSHEETHRERS 9 601
BEHES ZOQGETE ZO}OfEf??
(TH18ER) (ER224ER)
ST O X534+ X545t
s (BR) X534+ X5t
ST (RA : AR) PaEPOE N parSPOE I
SMSH (RA : &) DEETERL DETERN
S (RA : HEE. SZK) DEETERL DETERN
REREME/ RIBiE X534+ X5t
GHSH% BRICH o 2EERIBEY/ BRARIE X432B X432B
IR ER R 1 DEETERL DETERN
BRI RRMEE DFETERL X545t
AR RR DEETERL DETERN
RO DEETERL DETERN
ET-E=c DEETERL DETERN
e . ’ _ X933 ([ERIEE. | X933 (FREMEA. &
= %E\ == j%fﬁ
NS (HERE) FEAER) )
BHERNEREE (RIERE) X534+ X545+
BANVEEHE DEETERL DEATERV
TLV-TWA [50 ppm (303 mg/m?) (2021)
o AL TLV-STEL |-
o EEE  FERE |
s EFE  BAHERE|-
B SE (SRR IR MAK 50 ppm (310 mg/m’) (1986)
® DFG
{BEOBHE Peak lim | I (1) (2000)
3
@ OSHA ;’_IV_\:EAI\_ _100 ppm (600 mg/m~)
~ =
(@~QEFEE) 5 nosn  TWA 100 ppm (600 mg/m’)
STEL 150 ppm (900 mg/m?)
TWA 50 ppm (308 mg/m°)
K WEL
9 v STEL -
TWA 50 ppm (308 mg/m°)
EU IOEL
@ v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%Eﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
i(k‘ﬁﬁuhi’\ﬂ’] @ OSHA Occupational Chemical Database
#&E@%G)l/tj_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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