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EU
GHS IARC (cLp . - EAERAEYS ACGIH EPA (1986)
2 (43R5%67/548/EEC. 1999/45/EC)
1A |E MNMSHIIRAAENIISNTND (known| 1 E MNTH U TEMNAMEN S S (Carcinogenic | GHSD E MMADEDSAENF SN TVDIE F18 | ENIHUTENAEN DD EHITED Al |FERENzk RN ARETF (Confirmed E MM AMERF (Human carcinogen)
to have carcinogenic potential for humans) to humans) HEx (Substances known to be carcinogenic to OFFRENSDO+DIREHN HDIHE human carcinogen) OFZFRFENS T3R5 B S sufficient
Ok hT. NAREDOERRBEENEIIENT Ok hT. +H7EHN G D5E A humans) OFEFHARMNSOIE HUEDE. & I evidence from epidemiologic studies
Ba AL RTEADREHLEEZ RV, B E bDIF < B EFHENADR (CRRERZ L URDIAENSD
BRCTHOIEHL GE1) AAHD. E~THWL 1A I BDICTHDIREEHNH D
T. BEIIRNAERKFEZBL CT/ERY
B 7RI BERGHIN S Di5E
1B [ENCHUTHEZSESAENDD 2A  |ERCHUTHZES<HENALENDD 1B E MOENAEN DD ERRBRENDIANEY) [FE28A|E MIHUTHZSHEISAMEND D SFIT A2 [BEDULWE MESAMEF (Suspected Bl : $E5< & MEMNARETF (Probably
(Presumed to have carcinogenic potential (Probably carcinogenic to humans) = (Substances which should be regarded TE?D GHLALERI+93) human carcinogen) human carcinogen)
for humans) Ok FTRENREHIN G D, EpiRiR T+ as if they are carcinogenic to humans) OBFMENSOIHINIRENT. EiE Ot NCEIZT—FIEEIITHIN. Al OFEFMENSIRENREHN G S limited
OEMNEHER THDIREHN S DIHE DR B D IHE E RDESENREINAICED EDBWNEER BTHIREH BB 5E [CHFEIBICF D TRVGEE evidence of carcinogenicity from
A NTEHMRER CTEIHUN REN TH D ABIRER TN B D, £ hTEHE TR TR S DYE, —fR(C. @) OBERT. HBELEEDHDIAZ. edidemiologic studies
Ba HE I DR (C K DERFE R R I iR E TREEHL RREAEIGER. MMOREERICKD <TEREE. FAMFECBVTENMALZR
NH3%E IiHE
A& NTIRENREHL G D5E
2 |ERNCHTIRENAMENEENDND (Suspected | 2B |E MNMIH I IRMADTIEEMEN DS (Possibly 2 FENAERDTIREEICELD., ERTHUTHE [E28B|E MM U THES <ENAMENSD D S HIET A3 |ERENTCEMESAERFTHDH. B~ B2 : 8&5< & MENMAMERTF (Probably
human carcinogens) carcinogenic to humans) REBIEHCIN, +RRFEAAS hElT TE?D GHLA LRI+ TR EDRSE(FIAEA (Confirmed animal human carcinogen)
Ok hXR(IEMWDEBRDIHN DY, HE(C Ok FTRENREHIN G D, EERERTI(E SDICHIATEDBEHRMNE) TR WIE OBEFMENSOIHUNIREN T, EER carcinogen with unknown relevance to OENIEtER T+ 705l D sufficient
1 (CHEEI B[ EATDIEE TRIREHN D D VI IRNEES (Substances which cause concern for MSDFHN+3TRVGE humans) evidence from animal studies and
ASHLOEEEZERLUIZDX T, EhXIE A R TEATBIENDBHER TR humans, owing to possible carcinotgenic OB TN G DImE OERT. HEELEENRLIELN inadequate evidence or no data from
ENDEiBR CIREMNNEHIN S DIHE N&35%E effects in respect of which the available ROERAZ. F<ERE. FRARFEECHL epidemiologic studies
AE RTEATDTEMHRTTDTERN information is not adequate for making a THERNAAVEZRITHESE
SHLD B D, VERMEREN S OIHLL —H#E(C satisfactory assessment)
B/BONTLDIHS EENIREMWNHERDIHN DN, HFTU—
NEFMERF R UM OBSEST — 4 (CHHK T D5 2 ([CFBIECEFHFTRN
BE/REHN D DiHE
3 Not classifiable as to its carcinogenicity to A4 |Not classifiable as a human carcinogen & Possible human carcinogen (*2)
humans & MRESAMECDVWTHRE TSRO rREDSAMERTF EUTHRETERRN
(G£3) Not classifiable as to human
A5 |Not suspected as a humnan carcinogen carcinogenicity
4 |Probably not carcinogenic to humans FOAERTF DRV Evidence of Non-carcinogenicity for human
E1 IARCICH T DEMMEBR(CHRD [FENAMDTD/REHL]  (sufficient evidence of carcinogenicity)
The Working Group considers that a causal relationship has been established between the agent and an increased incidence of malignant neoplasms or of an appropriate combination of benign and malignant neoplasms in (a) two or more species of animals (2L _LD&#IFE) or (b) two or more independent
studies in one species carried out at different times or in different laboratories or under different protocols (—#&3EDEMW)T. BFHA. KERENX(ZTO N TILDOERD 2B LT UT=5tER)
An increased incidence of tumours in both sexes of a single species in a well-conducted study GEIE/REHER T—IERADEMWI DI HEDIEREOFAEZRIEN) |, ideally conducted under Good Laboratory Practices, can also provide sufficient evidence.
A single study in one species and sex (LFERRDENIDH A DD 1 FID5HER) might be considered to provide sufficient evidence of carcinogenicity when malignant neoplasms occur to an unusual degree with regard to incidence, site, type of tumour or age at onset, or when there are strong findings of tumours
at multiple sites.
E2 EPA(1986) (Cd|+3GroupCaieA :
This group is used for agents with agent with limited evidence of carcinogenicity in animals in the absence of human data. (&£ ~TOF—FH2<. BIWISRER CIREM/RFIRL)
It includes a wide variety of evidence, e.g., (a) a malignant tumor response in a single well-conducted experiment that does not meet conditions for sufficient evidence, (b) tumor responses of marginal statistical significance in studies having inadequate design or reporting, (c) benign but not malignant
tumors with an agent showing no response in a variety of short-term tests for mutagenicity, and (d) responses of marginal statistical significance in a tissue known to have a high or variable background rate.
E3 IARCOIIL—T3DEE :
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K: Known human carcinogens H humans) (Known to be a human carcinogen)
L: Likely to produce cancer in humans) ORREFRZHESE DBEFIEHN G D15 Ok hTHARREHIN G DIBE
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anticipated production of tumors by OWMOBYIE, 1R, R BUXFES | |OBMERC ARG DHE
modes of action that are relevant or BB CBEORROSA O hREBMER TS TR
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The agent is described according to the wording of one of
the following categories, and the designated group is
given. The categorization of an agent is a matter of
scientific judgement that reflects the strength of the
evidence derived from studies in humans and in
experimental animals and from mechanistic and other
relevant data.
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Group 1: The agent is carcinogenic to humans.

This category is used when there is sufficient evidence of
carcinogenicity in humans. Exceptionally, an agent may be
placed in this category when evidenc of carcinogenicity in
humans is less than sufficient but there is sufficient
evidence of carcinogenicity in experimental animals and
strong evidence in exposed humans that the agent acts
through a relevant mechanism of carcinogenicity.
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Group 2
This category includes agents for which, at one extreme,
the degree of evidence of carcinogenicity in humans is
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almost sufficient, as well as those for which, at the other
extreme, there are no human data but for which there is
evidence of carcinogenicity in experimental animals.
Agents are assigned to either Group 2A (probably
carcinogenic to humans) or Group 2B (possibly
carcinogenic to humans) on the basis of epidemiological
and experimental evidence of carcinogenicity and
mechanistic and other relevant data. The terms probably
carcinogenic and possibly carcinogenic have no
quantitative significance and are used simply as descriptors
of different levels of evidence of human carcinogenicity,
with probably carcinogenic signifying a higher level of
evidence than possibly carcinogenic.

(F+DIMEBARFMNS. & hDT—F (200 EEREMICEH
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Group 2A: The agent is probably carcinogenic to humans.
This category is used when there is limited evidence of
carcinogenicity in humans and sufficient evidence of
carcinogenicity in experimental animals. In some cases, an
agent may be classified in this category when there is
inadequate evidence of carcinogenicity in humans and
sufficient evidence of carcinogenicity in experimental
animals and strong evidence that the carcinogenesis is
mediated by a mechanism that also operates in humans.
Exceptionally, an agent may be classified in this category
solely on the basis of limited evidence of carcinogenicity in
humans. An agent may be assigned to this category if it
clearly belongs, based on mechanistic considerations, to a
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class of agents for which one or more members have been
classified in Group 1 or Group 2A.
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Group 2B: The agent is possibly carcinogenic to humans.

This category is used for agents for which there is limited
evidence of carcinogenicity in humans and less than
sufficient evidence of carcinogenicity in experimental
animals. It may also be used when there is inadequate
evidence of carcinogenicity in humans but there is sufficient
evidence of carcinogenicity in experimental animals. In
some instances, an agent for which there is inadequate
evidence of carcinogenicity in humans and less than
sufficient evidence of carcinogenicity in experimental
animals together with supporting evidence from
mechanistic and other relevant data may be placed in this
group. An agent may be classified in this category solely on
the basis of strong evidence from mechanistic and other
relevant data.
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Group 3: The agent is not classifiable as to its
carcinogenicity to humans.
This category is used most commonly for agents for which
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the evidence of carcinogenicity is inadequate in humans
and inadequate or limited in experimental animals.

Exceptionally, agents for which the evidence of
carcinogenicity is inadequate in humans but sufficient in
experimental animals may be placed in this category when
there is strong evidence that the mechanism of
carcinogenicity in experimental animals does not operate in
humans.

Agents that do not fall into any other group are also placed
in this category.

An evaluation in Group 3 is not a determination of non-
carcinogenicity or overall safety. It often means that further
research is needed, especially when exposures are
widespread or the cancer data are consistent with differing
interpretations.
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Group 4: The agent is probably not carcinogenic to
humans.

This category is used for agents for which there is evidence
suggesting lack of carcinogenicity in humans and in
experimental animals. In some instances, agents for which
there is inadequate evidence of carcinogenicity in humans
but evidence suggesting lack of carcinogenicity in
experimental animals, consistently and strongly supported
by a broad range of mechanistic and other relevant data,
may be classified in this group.
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(b) Carcinogenicity in experimental animals

Carcinogenicity in experimental animals can be evaluated
using conventional bioassays, bioassays that employ
genetically modified animals, and other in-vivo bioassays
that focus on one or more of the critical stages of
carcinogenesis. In the absence of data from conventional
long-term bioassays or from assays with neoplasia as the
end-point, consistently positive results in several models
that address several stages in the multistage process of
carcinogenesis should be considered in evaluating the
degree of evidence of carcinogenicity in experimental
animals.

The evidence relevant to carcinogenicity in experimental
animals is classified

into one of the following categories:

ERREMNCHITDIRHAME

SEEREMWD (CHITDEN AL, (EROEWIHER. B FiE
B AU VSHER. TOMDFENAIRRO—DU LD T UF+
FIVIRERPE(CEERE S T/z in vivo B Z BV CEHlg 22 &
WTED. HMAREWIGER. XIIEEOFREZT > RN
A > hEUTSHBRDT —INRNEE, EEREWNCHITDEN
ANMEDSHLDIZE (C DUV CEFHI I DRI (. ZEBERN AT
DUV DODESFEIC DUV THRET LTIZWLW S DD ETIL TESN
E—EBUIZBHOERZEER I NS THD.

SEERBMD (CHITDENAMICRET DEHLE. UTDH7TU
—DW\INH—DICHFEEIND.

Sufficient evidence of carcinogenicity:

The Working Group considers that a causal relationship
has been established between the agent and an increased
incidence of malignant neoplasms or of an appropriate
combination of benign and malignant neoplasms in (a) two
or more species of animals or (b) two or more independent
studies in one species carried out at different times or in
different laboratories or under different protocols. An
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increased incidence of tumours in both sexes of a single
species in a well-conducted study, ideally conducted under
Good Laboratory Practices, can also provide sufficient
evidence.

A single study in one species and sex might be considered to
provide sufficient evidence of carcinogenicity when malignant
neoplasms occur to an unusual degree with regard to incidence,
site, type of tumour or age at onset, or when there are strong
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Limited evidence of carcinogenicity: Fh\ A EDRTERARSEHRL

The data suggest a carcinogenic effect but are limited for
making a definitive evaluation because, e.g. (a) the evidence of
carcinogenicity is restricted to a single experiment; (b) there are
unresolved questions regarding the adequacy of the design,
conduct or interpretation of the studies; (c) the agent increases
the incidence only of benign neoplasms or lesions of uncertain
neoplastic potential; or (d) the evidence of carcinogenicity is
restricted to studies that demonstrate only promoting activity in
a narrow range of tissues or organs.
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Inadequate evidence of carcinogenicity:

The studies cannot be interpreted as showing either the
presence or absence of a carcinogenic effect because of major
qualitative or quantitative limitations, or no data on cancer in
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experimental animals are available.
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Evidence suggesting lack of carcinogenicity:

Adequate studies involving at least two species are available
which show that, within the limits of the tests used, the agent is
not carcinogenic. A conclusion of evidence suggesting lack of
carcinogenicity is inevitably limited to the species, tumour
sites, age at exposure, and conditions and levels of exposure
studied.
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