At A8 sk s =], A22d A15(2012)
J Korean Soc Occup Environ Hyg, 2012: 22(1): 82-90

EE71& 4% A EA CMRER B Al 5of T A7
A study on the provide of CMR substances information for Threshold Limit
Values (TLVSs) chemicals in KMoEL
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ABSTRACT

Objectives: This study was performed to provide workplaces with political guidelines that apply international CMRs
(Carcinogens, Mutagens, Reproductive toxins) information to Public Notice of TLVs (Threshold Limit Values). We
analyzed information supply status about CMRs of international agencies and compared substances for which TLVs are set

in KMoEL (Ministry of Employment and Labor in Korea).

Methods: We referred to the reliable literature about classification criteria of CMRs corresponding to UN GHS (Globally
Harmonized System of classification and Labeling of chemicals) and Public Notice No. 2009-68 ‘Standard for
Classification, Labeling of Chemical Substance and Material Safety Data Sheet’ in KMoEL. The classification system of
CMRs in professional organizations (IARC, NTP, ACGIH, EU ECHA, KMoEL, etc.) was investigated through the internet

and literature.

Conclusions: 191 chemical substances among total 650 substances with TLVs are classified as carcinogens. Also, 43
substances classified as mutagens, and 44 as reproductive toxicants. These results suggest that the information of CMRs in
Public Notice of TLV will be reorganized to 191 carcinogens, 43 mutagens, and 44 reproductive toxicants.

Key words : Carcinogenicity, CMR, Germ cell mutagenicity, Globally Harmonization System (GHS), Reproductive

toxicity, Threshold Limit Values (TLVs)
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Table 1. Classification criteria of CMR hazard categories by GHS in UN and KMoEL

Classfication of Cateco Classification criteria Cut-off values/concentration
hazards gory limits of a mixture

Carcinogenicity Category 1 Known or presumed human carcinogens -
Category 1A Known to have carcinogenic potential for humans; the placing > 0.1%
of a substance is largely based on human evidence.

Category 1B Presumed to have carcinogenic potential for humans; the > 0.1%
placing of a substance is largely based on animal evidence.

%

1.0%
Category 1 Substances known to induce heritable mutations or to be -
regarded as if they induce heritable mutations in the germ
cells of humans

Category 2 Suspected human carcinogens

Germ cell
mutageicity

\%

Category 1A Substances known to induce heritable mutations in germ cells 0.1%
of humans

- Positive evidence from human epidemiological studies.

[\

Category 1B Substances which should be regarded as if they induce 0.1%
heritable mutations in the germ cells of humans
(a) Positive results from in vivo heritable germ cell
mutagenicity test in mammals
(b) Positive results from in vivo somatic cell mutagenicity test
in mammals, in combination with some evidence that the
substance has potential to cause mutations to germ cells.
(c) Positive results from test showing mutagenic effects in the
germ cells of humans, without demonstration of
transmission to progeny

I\

Category 2 Substances which cause concern for human owing to the 1.0%
possibility that they may induce heritable mutations in the

germ cells of humans

(a) Somatic cell mutagenicity tests in vivo, in mammals

(b) Other in vivo somatic cell genotoxicity tests which are sup-

ported by positive results from in vitro mutagenicity assays.

Reproductive Category 1 Known or presumed human reproductive toxicant -

0.3%
0.3%
3.0%
0.3%

%

toxicity Category 1A Known human reproductive toxicant

I\

Category 1B Presumed human reproductive toxicant

%

Category 2 Suspected human reproductive toxicant

%

Effects on or via Potential to cause adverse effects on the offspring via lactation
lactation (a) Absorption, metabolism, distribution and excretion studies
that would indicate the likelihood the substance would be
present in potentially toxic levels in breast milk
(b) Results of one or two generation studies in animals which
provide clear evidence of adverse effect in the offspring
due to transfer in the milk or adverse effect on the quality
of the milk
(c) Human evidence indicating a hazard to babies during the
lactation period.

http://www.ksoeh.org/ J Korean Soc Occup Environ Hyg, 2011: 22(1): 81-89
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Table 2. Supply status of information for managing carcinogens in professional agencies

Name of agency Category Criteria for category Number of agents

IARC' Groupl Carcinogenic to humans 107
Group2A Probably carcinogenic to humans 59
Group2B Possibly carcinogenic to humans 267
Group3 Not classifiable as to its carcinogenicity to humans 508

Group4 Probably not carcinogenic to humans 1

ACGIH Al Confirmed human carcinogen 19
A2 Suspected human carcinogen 30
A3 Confirmed animal carcinogen with unknown relevance to humans 110
A4 Not classifiable as a human carcinogen 198

AS Not suspected as a human carcinogen 2

NTP® K Known to be human carcinogens 54
R Reasonably anticipated to be a human carcinogen 183

EU ECHA* Category 1A E;lsz\évno ;oh};i\l/:nc:f]iiir;zgcznic potential for humans; largely 9
Category 1B E;:Zgnff atghillzilee 5;1;:1i1rclzgenic potential for humans; largely 313
Category 2 Suspected human carcinogens 165

KMOoEL® Category 1A E:sc;\(;vno rtlohlllle:;/:nc:f]ci(iir::l%znic potential for humans; largely 48
Category 1B E;zzt:inz)er(li ;zinllzree \(]:ieg;illzzgenic potential for humans; largely 46

Category 2 Suspected human carcinogens 90

1

IARC - International Agency for Research on Cancer, 2012,
Hygienists, 2011, > NTP : National Toxicology Program, 2012,

2 ACGIH : American Conference of Governmental Industrial
¢ European Union European Chemicals Agency - European

Commission(EC). Commission Regulation No. 790/2009, The council on classification, labelling and packaging of substances and
mixtures(CLP), 2009, > KMOEL : Ministry of Employment and Labor in Korea, 2011

Table 3. Supply status of information for managing germ cell
mutagens and reproductive toxicants in EU ECHA

Classfication of hazards Category Iiﬁ?n?f;al(; f
Germ cell mutagenicity Total 550
Category 1A -
Category 1B 421
Category 2 129
Reproductive toxicity Total 263
Category 1A 26
Category 1B 124
Category 2 110
Effects on or via
lactation 6
U] -8-& Table 37} 7H:}.
EU ECHAO| A= AAAI A2 Ho| LA EZ
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Table 5. The current status and revised proposal of informational contents for CMR in KMoEL

9 2 4oz =
yell A 184%9] 3}
]

Threshold limit values

NO.' of Name of chemical Chemical TWA
list formulas

STEL

Supply of CMR information

ppm mg/m3

ppm | mg/ m’

Current status

Revised proposal

332 Aniline & homologues Ce¢HsNH» 2 10

333 4-Aminodiphenyl C¢HsCeH4NH2 | - -

3-Amino-1,2,4-triazole
335 (or Amitrole) . ) 0.2

337 Leadarsenate Pbs;HAsO, - 0.05

340 Acetaldehyde CH3;CHO 50 90

150

270

[62-53-3], 21, Skin

[92-67-1], 1A2, Skin

[61-82-5], 2

[7784-40-9], 1A

[75-07-0], 2

[62-53-3], Skin,
Carc*. 2, Muta**, 2
[92-67-1], Skin,
Carc. 1A
[61-82-5],
Carc. 2, Repr***, 2
[7784-40-9],
Carc. 1A, Repr. 1A
[75-07-0],
Carc. 2

"2 : Suspected human carcinogens, > 1A : Known to have carcinogenic potential for humans,

" Carc. : Carcinogenicity, " Muta. : Germ cell mutagenicity, - Repr.

http://www.ksoeh.org/
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Z12|t} EU ECHA®] CLP 5% (EC, 2009)°f 2J3t 25 3 - AR et Z+E AP kALY
(Diphenylmethane diisocyanate, Furfuryl alcohol)2] & WAl W glge o g oA A4y AL A=
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(127-18-4)9] 7 ¢- At =4 A K5 category 201 A] Aet=d w9 FLSHH(UN, 2007, UN, 2011;
category 1IB2 W73 sl= 7] A 9] Z%|7} & Q 3}t UNEP, 2006).
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Table 6. The revised proposal for informational contents of carcinogens in KMoEL TLVs chemicals
Category of Carcinogenicit
Name of chemical CAS No. - o £ Y —
Current status Revised proposal Reason for revision
Arsine 7784-42-1 - 1A Inorganic arsenic
wa Adds carcinogenic information of
Cumene 98-82-8 - 2 TARC(2011)
Diphenylmethane 101-68-8 ) 5 Adds carcinogenic information of EU
diisocyanate CLP(2009)
Adds carcinogenic information of EU
Furfuryl alcohol 98-00-0 - 2 CLP(2009)
Adds carcinogenic information of
Hexone 108-10-1 - 2 TARC(2011)
Adds carcinogenic information of
a-Methyl styrene 98-83-9 - 2 ACGIH(2010)
Molybdeunum 7439-98-7 ) 5 Omission of information carcinogen ACGIH
(Soluble compounds) (1999)
Perchloroethylene 127-18-4 2 1B” Carcinogenic information Incorrect

Adds carcinogenic information of
Hexone 108-10-1 - 2 TARC(2011)

" 1A : Known to have carcinogenic potential for humans, " 1B : Presumed to have carcinogenic potential for humans,
2 : Suspected human carcinogens

J Korean Soc Occup Environ Hyg, 2011: 22(1): 81-89 http://www ksoeh.org/
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