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Carcinogenic, mutagenic and reprotoxic substances are often referred to as a
group, due to the fact that a substance may present all three types of
hazards but also due to similarities in classification and in legal approach.
The abbreviation ‘CMR’ is also commonly used.

CMRs are chronically toxic and have very serious impacts on health. Over 30
million tonnes of CMRs are produced in Europe yearly!!. The number of
workers exposed to CMRs and the severity of effects call for coordinated
scientific, technical and regulatory actions to be taken in order to protect

health and improve working conditions.
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What are carcinogenic, mutagenic and reprotoxic substances?

Cancer is a disease characterised by uncontrolled growth of altered cells and
their ability to migrate from the original site and spread to different parts of
the body. Carcinogens are substances or mixtures which induce cancer or
increase its incidence.

A mutation means a permanent change in the amount or structure of the
genetic material in a cell. Mutagen is used for agents increasing the
occurrence of mutations. Many mutagenic substances are also carcinogenic,

but not all.

Reproductive toxicity is used for agents which causeadverse effects on sexual

function and fertility in males and females, developmental toxicity in the

offspring and effects through or via lactation. Such agents are often referred

to as reprotoxins or as being reprotoxic. Some KEndocrine Disrupting

Chemicals exert their effects via the reproductive system.

A substance may be classified in one or more of the above categories and

may present other health or physical hazards. EU
legislation® provides definitions for each of the three types of substances.
Classification

Classification of CMRs in the EU is based on the strength of evidence
showing that they present one of the CMR types of hazards to human
health. The
Packaging of substances — the CLP Regulation 1272/20082

EU legislation regarding Classification Labelling and

— uses the

hazard categories in Table 1 for substances and for mixtures that contain
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CMRs. BEWIX, (R1DOEHID) Ky OEBIEICESWTHEIS NS0, UKIREY
Mixtures may be classified based on the hazards of their components (as in | 2=l XTTZD B L < IFEUDOREM DT — X IZESNToEshET,
Table 1) or based on tests for the mixture as a whole, or on data for similar

mixtures. [E R AFFEREES (TARC) &, & MIxd D /ERPMEICE 4 2Rl o8 S 1T

The International Agency for Research on Cancer (IARC) uses 4 groups for | S\ T, BRAMWE OB 4 DO NV—T % H L TW5[3],

carcinogen classification, also based on the strength of evidence regarding

their hazard to humans!®.

EU classification of CMR substances (EU (BRI ES) D CMR D758

known to have CMR potential for humans, based largely on human evidence

C?t ;EA1 A) (& Mz 5 CMR OHBEEDR A SN T 523, ZHiEFIce b odEflic
OXDDTH B, )
presumed to have CMR potential for humans, based largely on experimental
Cat. 1B animal data

(43% 1B)

(FICEWERT —ZITHESWT, B MIT 5 CMR O R[EEMEN & 5 & HEE S

nTns, )

Cat. 2
(43%4 2)

suspected to have CMR potential for humans

(e Micxfd 3 CMR eSO T3, )

effects on or via lactation

(AL P SUTFRAZ AT LI

evidence of adverse effects in the offspring due to transfer in the milk and/or
on the quality of the milk and/or the substance is present in potentially toxic
levels in breast milk

(FEFLF~DBATIC L W . RO/ AIRFLOEL
AREMEN D D LIV OWENFET H 2 LTk b ik
RELN 8D 2 & )

XV, RO/ XIIREEL I E O
ICHERHENH D L)

Cat. 1AorB

carcinogen/mutagen (CM): contains > 0,1% carcinogen or mutagen cat. 1 (A

4




(5#H 1A X1 B)

or B); reprotoxic (R): contains > 0,3% reprotoxic cat 1 (A or B)
FERAE/ZRFEE (CM) : 0.1% Lo X2 A WE A RIFEYE % &
T, 1A XUt B); AhiiaEMER): Abf#EE cat. 1(A Xt B)% 0.3% MU L&D, )

Cat. 2
(57H 2))

CM: contains > 1% carcinogen or mutagen cat. 2; R: contains > 0,3%
reprotoxic Cat. 2

(CM : 1%B Lon¥H 2 DF» AMEWE X ZZRFEEYE Z & 1. 5 R 0.3%LL
Foo¥E 2 oEhEEN 2 & T, Cat. 2

effects on or via lactation
(RAF TR E N L CTOFE)

Ricontains > 0,3% reprotoxic with effects on or via lactation
(RO.3%LL EoAETlmE 2 A L. RILICHE L XTI A, XiERAZAMLTO

1=587:11
5&%)

EU classification of CMR mixtures based on hazards of components (if not

specified otherwise)

5 DIERMEIZE-S3< OMRIBEW D EU S (HUIZEENRRWEE)

ARC classification of carcinogenic substances ARC B3 AMEWE D43 4R

Category R EYE

1 carcinogenic to humans (AICH L CTO DB AM)

2A probably carcinogenic to humans (&% & { AT L CTRBABDSH 5, )
2B possibly carcinogenic to humans (MICH L CHRPAEJEEWR2H 5, )

not classifiable as to its carcinogenicity to humans (ANIZXT9 2 BSA R H
b0l EREING G, )

Source: Regulation (EC) No 1272/2008, IARCE!

HEL - HHI(EC) No 1272/2008[2]. TARCI[3].

A substance can have one or more of the CMR hazards. When it has more it

WX CMR N — R (fGRAEMNE) 2 1 U EFESZ End b, HEOMGHREA
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is classified according to the evidence for each type of hazard, for example:
e CM: benzene is carc. 1A, muta. 1B;
e CR:lead (I) chromate is carc. 1B, repr. 1A;
e MR: dibutyltin dichloride is muta. 2, repr. 1B;
e CMR: benzo(a)pyrene is carc. 1B, muta. 1B, repr. 1B;
e C or M or Rt nickel dioxide is carc. 1A, trifluoroiodomethane 1s muta.

2, carbon monoxide is repr. 1A.

The current EU classification (CLP Regulation 1272/2008/EU) replaces the
former CMR classes established by the Directive 67/5648/EEC regarding

dangerous substances which used categories 1, 2 and 3 instead of categories

EMEEFOGA. ENENOMGRA FMEDOELIC

e CM: ~rEBUiFcare. (BAFEME, ATFLT,)
UFRT,) 1B;

e CR: 7 Afgéy (II) X carc. 1B, repr. (ZAFEzEt:, LA TFEL,)

e MR V7FNARXYV T4 KX muta. 2, repr. 1B;

e CMR: <X Y(a)t'L T carc. 1B, muta. 1B, repr. 1B;

e CHLLIMIR: “ffb=v 7 /ViTcarc. 1A, MU 7 FmI—FA
Z 1% muta. 2, —FE{bIRFE L repr. 1A.

o CTHEENET
1A, muta. (ZZEJF M,

1A;

#1470 EU 2% (CLP #L11) 1272/2008/EU) %, fa MM E I T 25
67/548/EEC Tl S 7zl CMR MICfk b5 b0 T, ZhThh T 2V —
1A, 1B, 2 RV I L, 2, 3 MEM STV

1A, 1B and 2, respectively. However the current classification does not | 7272 L., BTOZFEICIE, EETICRETLIWER ORARME TG EN TV E
include substances generated during work and natural substances; for | ¥/, 1EEBRE TORNBAMEMEIZOWTIEL, L FOKINESOEL SR L T
workplace carcinogens see also the chapter on European legislation below. <TE&EW,

Hazards and mechanism of action AEEROEREF

Carcinogens and mutagens HEBAEYE R OERFREYE

Carcinogenesis and mutagenesis processes and the relation between them
are not completely understood but at present two mechanisms are
considered: one inducing cancer by involving mutations (caused by genotoxic
substances) and one that induces or promotes it by other means (caused

by non-genotoxic substances).

FEDS AME B OV IR ZE BV O3 FR P DN [ 38 O BIFR IT 52 RITITM S v T/
WA, BUED L 2 A, BEREREED LI X TRAEFHEHT L LD (BB
BHEMEIC L > THIEEZIIND,) &, ENLSDFIEIZ L > TRALEFHEHX
IHMEET 20 GEEEHEEDEICL > ThlEREIEND,) D250 A h =
ALNEZHNTND
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Genotoxic agents or their metabolites induce direct changes in the genetic
material (DNA) while the non-genotoxic agents are considered to be involved
in other types of mechanisms, for example acting as tumour promoters.
Genotoxic and non-genotoxic substances may interact at the different stages

of carcinogenicity.

The body is normally programmed (by encoded genetic information) to
control cell growth in order to insure development, functionality and repair
of tissues. A variety of factors (including exposure to CMRs) may disturb
these mechanisms and transform normal cells into malignant ones.
Malignant cells do not have the same functions, nor do they multiply or die
as the cells from which they are derived. They tend to proliferate fast and
invade the neighbouring tissues or enter the bloodstream or lymphatic

system and spread in distant parts of the body (metastasis).

Mutagens can damage the genetic material of the cells (DNA and/or
chromosomes). This can lead to permanent changes: mutations. Numerous
mutations occur in a lifetime. Many of them are neutral, but some can

negatively affect the cells in which they occurred.

When mutations occur in germ cells (male or female reproductive cells) the
changes they cause are heritable. Germ cell mutagenicity can act over

several generations and cause problems like reduction of fertility,
malformations, genetic diseases, embryonic death or genetically determined

phenotypic alterations. Because of their mechanism of action germ cell

AR EMEWE 3T O EDITEIME  (DNA) ICEZRN LB bE 5 &

T, FEEEEEWE T, FIATERGIEEDE & L TERT 2%, thoMEO
AHN=ZALIEETLEEBZ LN TS, BnmtEWE L IFEEEHEEDE &
3. BB AMED IR D BPBE THEMRM T 2 /RN H 5,

FRFTEE, (a— MESNZBIBHE#RICE > T) Moz, etk el

ZEREFIZT L7202, MlEEZGHIHT L2 L7 mn s 7 03 Tnd, Bk
723K (CMR ~D I TBAETe,) NI OHELZTL L, IR A B
fa~E LS E D AHEER S 5, BRI, T 0Iticieo il & F ke
RS, B ERD LR,

AEMERIA T 20 L BRI IR A L 720 . M U3 Y 7 SRICA DA
NTIROBENTZ LS IEN D (58) BHNH 5,

CRFITMIEOBEYE (DNA XKUY/ 3geeak) 285 5 aetErd 5,

THE, BRER LW O KA B b2 b 6T aREMNEN & 5, ERERIT—
) %t Do TDELAIPEMR D TH L3, FERERDE Z > 72 H
JlC BB L RIET DL H D,

AGEAE (BPESOIEDEREMI) TRRNERNPEZ S &, ThinglEiz
FTEACIT RIS D, A0 ZERIFE IR Dz > TER L, A5EkE
DI, &, B, WAL, BRANIIRE S 5 KHM DO LA ORIE % 5]
ST, TOMEMEF D, AL SFUIR N AR 2RO aTRENED 5
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mutagens are likely to have carcinogenic effects.

Mutations that occur in somatic cells (non-reproductive cells) can increase
the likelihood of cancer, but somatic mutations are not passed along to the

next generation.

Non-genotoxic carcinogens are assumed to participate in the carcinogenesis
process by a mechanism not related directly to the genetic material. They
have been shown to act as tumour promoters, endocrine modifiers, immuno-
suppressants or inducers of tissue-specific toxicity. Some studies consider
that non-genotoxic carcinogens represent about 12% of the IARC groups 1
and 2 (A, B4,

An example of a non-genotoxic carcinogen is sulfuric acid mist (IARC class 1

carcinogen). At high concentrations it generates chronic irritation of the

respiratory tract that results in reactive stimulation of growth and
promotion of cancer. At lower exposure levels, which do not generate
irritation, the carcinogen hazard has not been confirmed”. Some pesticides

are also non-genotoxic carcinogens.

There are differences in how each human individual responds to chemicals
(metabolic fingerprint). Tissue specificity has also been noticed. Data show
that certain CMRs can be associated to target organs (organs that are most
affected), like nasal cancer to exposure to chromium(VI) compounds, pleural
mesothelioma to asbestos exposure, scrotal cancer from polycyclic aromatic

hydrocarbons like benzolalpyrene from soot.
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PEZ 5 0

FBEBEMEREBAWE L. BEWE L X
BICEETEEXZ LTINS

BB EIER S AME L, @r%L%E WNILTREIE . e Ml E X
FHR R AR EDE - L TER T2 2 D REan T 5%
EBEFERERNPAWE L, IARC 7 L—7 1 K12 (A, B) OF 12% % 5D 5
EEZEZ DML H D4,

ELEBAGR D 2R FFIC & - TS it

FHBBEEREIAWE OB, MBI AN (IARCZ 7 A 1 BRAWE) Th
Do FERE TIIPER AR B el A 5 2 . FORE. R ORISR &
UBADREE ST BT,
FRE A T VRN EL 3
(6], —EBDREIES F72,

LTI, B AMED GBI ST e
B HEERDAWE TH 5,

LB T D RONTIFEAZER & D (FREHFERO .

R R B ER ST b, BIZIE, 6147 7 2MEEW~DIE B L D&
Vemsiv, 7ARZ L (A, LR C,) ~OIX< BRI K 2 Mfsrf s, B
Fo_ Y al UL EDZRGERRICKFIC L DBEVRALETH D,



https://oshwiki.osha.europa.eu/en/themes/irritants
https://oshwiki.osha.europa.eu/en/themes/asbest

The mechanism of action is important when setting strategies for risk
control. For genotoxic carcinogens a non-threshold approach is generally
considered. Any exposure to a genotoxic carcinogen that reaches its
biological target and reacts with it increases the probability of cancer and
there is no safe range of exposure levels'®. Exposure should be avoided or
kept as low as possible.

Non-genotoxic carcinogens may be treated as threshold toxicants. No
observed adverse effect levels (NOAEL) or lowest observed adverse effect
levels (LOAEL) and uncertainty factors may be used to set occupational

exposure limits. The Scientific Committee for Occupational Exposure

Limits (SCOEL) recommends four approaches in setting OELs for
carcinogens, based on their mechanism of action and on toxicological

studies!t.

TEHIREFIZ, U A 7SI OMIE 2 L CHBRICEHEETH 5,
BARBERPNABEIZ OV TL, —RICHERET 7o —F BRI D,
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X< EBITEET D7, ARERRVIESIMA HETH S,
IEBIEHEERPAWE L., BEFEEDE L L THRbNLZERb D,

B IX < BIREEOREITIT, AEFELBEOBZEINRWRE (NOAEL) XX
AEREPBZEIN LA EFERBIRE (LOAEL) K OVRHEFEMEAREZ AV 2
ZENTE D, WX ERERZES (SCOEL) X, ¥ AME D OEL
ERRET DT, Z OERAMFE R OEEFENFRICE S 4507 Ta—F %
HEEL TV a1,

Reprotoxic substances

Reproductive toxicity refers to direct and specific effects on sexual function

and fertility. This includes alterations to the reproductive system (e.g. direct
injury to the female and male reproductive cells), adverse effects on onset of
puberty, production and transport of gamete (i.e. sperm and egg or ‘ovum’),
normality, sexual behaviour, fertility, parturition

reproductive cycle

(childbirth),

(ageing) or modifications in other functions that are dependent on the

pregnancy outcomes, premature reproductive senescence
integrity of the reproductive systems. Effects transmissible via lactation to

breastfed babies are also included.
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Health effects of reprotoxicants for pregnant women depend on when they

are exposed. Exposure during the first three months of pregnancy might
cause induction of metabolic disorders in the mother body, abnormal
embryogenesis, birth defects or miscarriage. During the last six months,
exposure could slow foetus growth, affect the development of its brain or
cause premature labour. 89

Not only women can be affected by reprotoxic substances, men are also at
risk. Reprotoxics can affect e.g. the male steroid hormone system and have

an impact on sperm quality and concentration 1%

The development of the foetus may also be disturbed through heritable
changes (epigenetic mechanisms) in egg or semen cells, causing no change in
the underlying DNA sequence of the organism; instead, non-genetic factors

cause the organism's genes to behave (or "express themselves") differently.

There i1s some evidence of epigenetic effects or transgenerational effects of
paternal exposure that can impact on the pregnancy outcome, e.g. increased

risks of childhood cancers. 1

Developmental toxicity has a broader meaning but for pragmatic purposes

of EU classification (CLP Regulation), it essentially means adverse effects

induced during pregnancy, or as a result of parental exposure.

These effects can be manifested at any point in the lifetime of the organism.
The major manifestations of developmental toxicity include death of the
malformations, altered growth and

developing organism, structural

functional deficiency.
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[8][9]
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For example, some glycol ethers used as solvents or certain phthalates used
as plasticisers may reduce the quality or number of sperm. These effects
may occur in adulthood or after prenatal exposure.

They may be reversible or irreversible, depending on the substance. Other
known reprotoxic substances commonly found in the workplace are lead and
lead compounds, which are used in the manufacture of alloys, batteries,
glass, etc. Lead affects not only fertility but also the neuronal development

of children after exposure before or after birth 12,

B2, BAlE LTEREND 7 ) a— Lz —7 VIR E LTEHR S
L7 ZNVRT AT VL, FEFOEREZWD SELRER DD, ZhbDE
B RAHDUIHART O S BRI AET DR H D £,

WEIZL > THWBTH T AW TH o720 LET, BB TR AN
LM OO EFEEIEME L, B4, B, 77 AFORGEITHEN Sh DMK
O TH D, SNFAETRE N 7200 T2 < HAERTITHARICITISE SN
7o & ORI O FEIT b2 JFd[12],

Endocrine disruptors

Endocrine disruptors are chemicals that can act on the endocrine system to

disturb its mechanisms or to initiate processes at abnormal times in the life

cycle. Many of the endocrine disruptors affect reproductive functions (are

reprotoxicants), but some may influence other functions, like the thyroidal
one, for example.

These chemicals can exert their effects through a number of different

mechanisms:[1?!

e Simulate the biological activity of a hormone by binding to a cellular
receptor, leading to false response by initiating the cell's normal
response to the natural hormone at the wrong time or to an excessive
extent;

e Bind to the receptor without activating it, but preventing the binding
of the natural hormone;

e Bind to transport proteins in the blood, thus altering the amounts of

natural hormones that are present in the circulation;

W< ELE

W< EE L 1T, ATWRIHERM L TEDA D=L %2E LY, T4
T AT NORERGHIC T o X LB SEZY T EMEDOZ L TH
Do WA < ELE D%  \TATEMERE IS B 2 KT T A (I etEmE) . 1
WIRHERED &L 5 b DHEREIC B2 KT T Db H 5,

IO WEIT, LT KD Rkkx 7p A T = X W TRBZ KIAT T IREMEDS

% [13],

o MIOZHKRICHET DI & THRIVE L DEYFH) IEMEZBIL
IRF 3 SO T0E R A BR B LS R AR AR V8 T 2 Miia O 1B 72 SO % B 4k &
B, BolRISEs kI T ;
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e Interfere with the metabolic processes in the body, affecting the

synthesis or breakdown rates of the natural hormones.

Phthalates and nonylphenols are examples of known endocrine disruptors

affecting the reproductive functions.

o FERORBHERZILE L, RERFVT OG5 fRE
60

WEEG X

[

THEANEBT AT VAR N =7 = ) —)VEEIL, B RE IS A KT T NSy
WL EE L LTHmLENRT WS,

Hazard communication

For substances or products classified as dangerous, the label is the most
concise means of hazard communication. Since 1 December 2010, substances
have to be classified, labelled and packaged according to the CLLP Regulation
1272/2008. Since 1 June 2015 this applies also to mixtures.

According to the CLP Regulation 1272/2008 CMR 2 hazards are

communicated by:

e GHS pictogram, presented in figure 1 for CMRs categories 1 (A or B)
and 2;

e Signal word ‘Danger’ for category 1 (A or B) and ‘Warning’ for
category 2;

e Hazard statements as presented in Table 2.

fERA FHEDfmE

fEAFE e E U THBEINWE IR O T, 703 e b iR 72
fERAT EVERZEDO FE T, 2010 4F 12 A 1 HEAKE, #/E 1% CLP M 1272/2008
0> THE, T ROV SN D Z EREBEMFT N TWET, 2015
6 H 1 ALK, ZhITEADICOEHSET,

CLP #iHI 1272/2008 ® CMRI[2]i2 £ % &, fal A EHITLLFOHTIETERRI N
ESr R

e GHSEZ N7 A1E, CMRD3¥ 1 (AXIEIB) K225V TK1IZ
IRENTWD ;

o B (AXEB) i Maky, o2 MES) oY 7y —R;

e E 2RI ANANY—KRAT—FRAU
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Figure 1: GHS pictogram to illustrate CMR hazards
Source: Regulation (EC) No 1272/2008 [2]

The following table shows hazard statements for CMR categories. 12 OR OfEtE % R4 IS B2 R 75 A
Hi . A (EC) No 1272/2008 [2]

WORIL, MR DfERAEIED/Z R L TWET,
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Table 2: Hazard statements for CMR categories

(£ 2 : OR SEOfEBRA FEEFH)

Hazard statements Category 1A or 1B Category 2 Effects on or via lactation
(fERRA EMEFH) (%% 1A X4 1B) G 2) BAXIRALENTIHE)
Carcinogens H350: May cause cancer
(D3 VIR E) (H350: 23 A& 5l & Z 3 Al REME N &
%, )
Mutagens H340: May cause genetic defects H341: Suspected of causing genetic
(ZRJFVEME) (H340: B sy 72 X e & 51 & # Z 9 7] | defects
REMEDR B 5,) (H341:8 =2 KK D JRIR & 72 5 Z
ERBEDLILTND,)
Reprotoxics H360: May damage fertility or the | H361: Suspected of damaging | H362: May cause harm to breast-fed
(T FEYE) unborn child fertility or the unborn child children.
(H360: 5 4% XL FEFE D FEE % 5| & (H362: REALTHTD FikicE x5 2
TR B D) LEREMED B D)

Source: Regulation (EC) No 1272/2008[2]

Hl . i) (EC) No 1272/2008[2].

Hazards caused by reprotoxicants with effects on or via lactation are only
communicated by hazard statements.

Safety Data Sheets (SDS) provide more information than labels. Their

content has to be explained to workers and SDS should be available to all

those who use hazardous substances or products.

AW IR AW A L TR B L2 RS TAMEEWEIC X S EMRIL, GREA
EMOFTRIC I TORBZBEND,

LRT—H— K (SDS) 7Lk &< OERERMIT D, TONEIT
FHBE IR S R UER B9, SDS IHEMmE L 2 4 54T o
ADPAFTELRETTHS,
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More complex hazard communication planning may take into account the

following steps:14

e Defining the problem: For a good communication on dangerous
substances it is crucial to analyse the problem and to understand the

nature and the scope of the potential risks and hazards.

e Creating the message: A good message can only be successful if it
contains reliable, complete and exhaustive information, tailored to
the target group.

e Conveying the message: The channel and tools chosen to convey the
message has to be selected according to the desired scope, the target
group and the nature of the message.

e Reception of the message: An important stimulus in raising
awareness among the target group is to involve them, to encourage
them to collaborate and to present cost and benefits.

e Collect and follow-up feedback: A feedback assessment shows if the

message has been understood and allows to adjust the content if

necessary as well as to keep it update.

It 1s useful to check whether the relevant parts of the information have been
understood by using theoretical tests but also by observing if workers really
know how to apply the information/guidance; see e.g. checklist of EU-
OSHA.!!

F 0 BHERERA F AR ET R, LT OBRENRZE S5 [14],

o MEOESR : RAEVEICET 2EN T RInZEDO T2 DIZIE, WEZ 5
Bri, WERZRY A7 fERA FIEOVEE K O 2 BifiE 45 2 & 23w
THETH D,

o FUSXOMERK . BWFENL, MREFICEDEL, BHETE 278820
HEFER 2GRN T EN TV DGEIZDHEINT D,

o FEHOMREE: LFELWERH, MK OFEHOMEICN U T, FHE{EE
THF ¥ RN OFEEZER LT IUZ 725720,

o FHORE . ARWEEIAL, BAERL, RT3 A D RO 2 17
R D LR, RMBEEOEME G D ETEERAMLE 2D,

o T 4—FKXRyITDONERR T rua—T v 74— KKy ZFMIZLD,
PPN SN E D D ERE L, VETONITNEZREL, ¥tk
HORBEIZRHSDZ ENTE B,

HMOBEH SN I NN E I 0E T =y 735101, Hamiie7T A N
WD 723 T 5B EDE O], A X A G kxR SIZH - T
WENEIDEBETHELAEHTHD, BlxiE, EU-OSHAOF =v 7V
A NEZROZ E[15],
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Occupational exposure

Each year, about 120,000 work-related cancer cases occur as a result of

exposure to carcinogens at work in the EU, leading to approximately 80,000
fatalities annually.['®. The World Health Organisation believes that this is a
result of the wide use of different carcinogenic substances and therefore
urges governments and industry to ensure that workplaces are equipped

07 According

with adequate measures to meet health and safety standards
to the International Labour Organization (ILO) Convention C 139
carcinogenic substances must not be used in companies unless under very
strict conditions, whereby every effort has to be made to replace them. 18

There are many chemicals classified as CMRs. In September 2020, 1191
chemicals had a harmonised classification and labelling for carcinogenicity
or mutagenicity under the EU legislation ¥, and IARC2Y includes more
than 530 agents (not only chemicals) in categories 1 and 2 (A, B). As reliable
information is provided by studies, classification and number of CMRs may

change.

In 2005, the proportion of workers in France, estimated to be exposed to
CMRs was approximately 15% of the working population: 13% exposed to
carcinogens, 1% to mutagens and 1% to reprotoxics(2!.

However, workplace exposure tends to involve a combination of factors and it
can be difficult to establish a causal link between cancer cases and exposure
to a specific chemical agent. The time between exposure and cancer onset
can reach 50 years ("latency period"). There is a widespread lack of

harmonised and comparable data at EU level on occupational exposure to

cancer risk factors. To fill this gap, the European Agency for Safety and

B L0IZ B

EU Tl3fE, BHIZB T 2 BN AME~DIX BORK, K 12 TR
HAABENRE L, FEMNS8 HANEL LTS I[16],

TR ERER (WHO) 13, ZHIXE S ERBNAMME L i Sk
RTHDEBEXTRY, ZOTOBUN L FEERITK LT, BG4 R
MO E A TS Z L EHERTH LR L TWS[17],
FE RS @RS (ILO) DK C139 (2 KiuiX, BoNAMWE X, IEEICTE LW
FHETTROWRY, BENTHEHLUIRLT, TaET5720ichH b
LB N B DRT UL B0, [18]

CMR (2SN DLW EITEZ < B D, 2020 49 AIZix, 1191 DLFWE
2 BU ES O F TRNSAE I RFIEICE T 2 8B E CFRRET->TH
v [19]. TARCI20]i% 530 LA DAl (b FWEIZIR S 72\,) 208 1 K2
(A, B) 2L TWD, HFRICEVEETE 2EmA RIS, 28k
O'CMR OEIIEE SN D ARERH D,

2005 -, 77 A TIE, CMRIZIF<BESNTWD LHEE SN D 7 8F OIS
. A D DK 15% Th ol @ 13%BHEBAWE. 1% B RIFTWE KD
1% N AEFEHEEEICIES BESN TV 5 [21],

LU, BB HE T 2B ITEAN R BRPAEG T 28RRH D . BADF
iE & FFE DAL E ~OE & ORISR A SLGET 2 2 LIFREETH 5, 13<
RN DN AFIEE COMMIT 0 FITET L2 0H D (BRI, EU L
LTI, DADERKF IR T HE EOIXS EITHET 5, i I/t
ARER T — A MRS AR LTV D,

ZOX vy S EWD L0 BN B A% (EU-OSHA) (3584 4 B
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Health at Work (EU-OSHA) has launched a survey. The survey will be
developed, tested and implemented in 2021 and 2022. The first findings are
expected to be published in 2023 22,

Workers under 25 years of age are estimated to be exposed to carcinogenic
substances more than any others: in France (2010), 15.7%, compared to
11.6% in the 2529 category, 9.6% for those between 30 and 39, 10% between
40 and 49, and 7.4% for those 50 years and over. 23

Exposure to CMRs may occur in numerous sectors. In Table 3 a few
examples of carcinogens are presented to illustrate the variety of sectors and

jobs where exposure occurs.

LT, Z O, 2021 4K TN2022 FFI2BA%. RBEAOEBEIND TET
HD, OO ERERIL 2023 FFITHEXIND TETH D [22],

77 ATIE (2010 ), 25 AT O G EE 1L 15. 7% TH HDITx L, 256~29
% ClE 11.6% ., 30~39 1% Tl 9.6%. 40~49 1% TlX 10%. 50 kLA ETix
7.4% T b, [23]

CMR ~D X< &%,
TOHIZ N SR Ly

Z OB TEZDATREMERDH D, 3 T, BRAY
TN Z HEM L EFEOLHMEZ R L TV D,
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Table 3: Examples of exposure to carcinogens in different sectors of activity

#3: SELERFEDLFICEIT DESAME~DITL BOH

Carcinogen Sector concerned Job concerned Comments
B AEE BAGRERFT B CR I I XAV b
Arsenic oxides
L Semiconductors Manufacturing worker
b Rt s e -
LR RERTBE

Refining metallurgy and non-ferrous

metal smelting

Metallurgist steel mill worker
kTR T

FESHIA 4 K OFESk 4 8 SR
] Operator, maintenance worker ) )
Benzene Refinery . _ s Pure or in hydrocarbon mixtures
. . FRXV—H— AT T U AEER e . )

V¥V Bl e PR ST RAL AR SRR

bR Tt

Exposure to petrol (vapours and skin
Garage Mechanic contact)
HL— G TV r~DIF< & GRR, BREH#

i)

Fuel transport

Road tanker driver

Exposure to petrol vapours (fuel

transfer)
R s TR E L T . Y . .
Y UFERA~DIEL B REE L)
Beryllium Dental prosthesis laborator Dental laboratory technician
RYYyL BRI SE T BBk T

Copper beryllium alloy smelting

Foundry worker
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EiTRNURVR VA= 6% 5 i T

Machining and welding of copper- Alloy wused for 1its properties of
beryllium or aluminium-beryllium | Fitter, installer, = manufacturing | mechanical strength, manufacture of
alloys worker friction parts.

-~_VY VT AIT I = L=
U 7 A4 DRSO T % ONEHZ

74X —, T, fhET

PEAR TR E DRFIEDN B | FEERED dh
I S5 64,

DR

Petrochemicals

A L

1,3-Butadiene
1,3- 72T

System operator

VAT AT R —H—

Hexavalent chromium Steel construction

Stainless steel welder Welding fumes

ANl 27 & s oS lFE T ATV ARET e 22—
Sheet metal work Sheet metal worker
WA T Wi L B
Old paints with zinc and lead
Building and construction Painter/paint remover chromates
L - JER AT BERE L g7 o AR K O 7 v AER % 5
Tedr R

Source: adapted from EUROGIP[24

Hidly : EUROGIP[24] X v ek

CMRs may be present at the workplace as raw material (including
impurities), intermediates, products or by-products and emissions. In case of
labelled chemicals (like products) exposure hazards are easier to be
identified.

When exposure to CMRs occurs in mixtures of unintentional emissions (like

CMR %, FBt (Rl &de. ). TR, B SUIRIED K OHEHY & LT
BRI T D ATREME DS B D, T UL DA WAL E (BLL%) oA, 1
BOMERMEARFEST D2 LITEG TH D,

CMR ~D X< BRIEBEMB R OREY (EHOE = — A, A Ok
AT NAM OMIINSEETC DM EADL S 7)) OFTEZ Z5HA. AN
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fumes in welding or dust from stone cutting or hard wood processing)

hazards also have to be identified, communicated and controlled, as
stipulated by Directive 2004/37/EC on the protection of workers from the
risks related to exposure to carcinogens, mutagens or reprotoxic substances
at work. 2%

CMRs entering routes into organisms include inhalation (of dust, fumes, gas,
vapours), ingestion (by eating, drinking, smoking with dirty hands or by
accidental ingestion) and penetration through (intact or damaged) skin and

mucous membranes.

Workers are rarely exposed to only a single chemical substance. Often they
are exposed to several chemicals, either simultaneously or within a short
period of time. Workers may also be exposed by different routes
simultaneously: e.g. inhalation and dermal absorption or ingestion.28! The so
called ‘cocktail effect’ may carry uncertain risks. Additive effects or combined
effects can lead to an increase in the severity of a harmful effect. This
applies not only to the combination of interfering chemical substances but
also to the combination of chemical substances and physical factors such as
2)

and noise.27Work in shifts that involves circadian disruption (night work)

ototoxic  substances (e.g.  trichloroethylene carc.1B, muta.

classified by IARC as probably carcinogenic, might aggravate the health

effects of exposure to chemical CMRs!?.

Moreover, exposure to CMRs occurs also due to environmental pollution,
food, products, or due to non-chemical factors like radiation (including sun

radiation), biological factors, night shift work that disrupts the circadian

W, BRI SO R E A~ OB 51X BICHET S U X
7 035 O EE ORFEIZBIT 54 2004/37T/EC THEINLTWD L HiC, f&
A EMEEZRFE L, RELEOER LT 5722 0n[25],

CMR DA ~DRARIK I, LA, Ba—Ln, A, BIEEL.,) W
A, (B&, BRI FCOBREOIRMIC L ) B, (EBEXIBEE L) K
J& B KBRS & DIR AR S EN D,

FEEDE—DILFWELE TS O INDZEITmTH D, £ O5AE. EH
DAL E IR SOTER R CIEK B N D,

FEE L E 2, WA ORI ST RS, B 2R CRFHZII<CE I
b HD[26], WD [H 7T AME] 1T, FHFERY A7 & A6
PEDN D D, FHMBIRXITEEZNRIT. AFRZEOREE LIS 25 e
NhonH, Zx, TWT2bFWEOMAGDOEEIT TR LFWE L B
MWE (MU 7 maxF L care.lB, muta.2 %) KOEE O X 5 By %E
HOMAEDLRHIZE Y TTESL[27], TARCICE > TEBEZLLERAMERD D
EHHENTWD 1 HOWFEEIDO Y XADENEHE D R EHE (KEEH) 1.
b%: CMR ~D X< 81 K DB 2 AL S ¥ 5 alaethEny & 5 (3],

=

51T, CMR ~OIX< #&iE, REGY, &, "WESUTHSH CRE R %
Gie,) . EMTFIER, MH Y X AEETRE), B HEFESEOIFFRERIC
FoThbEIDH, ANVAIZHEDAMELD/ T EHEEER T L L TmL D
FsEE b5, [28] [29]

ULt B B, R, FEWEIREED A b L AL & Rl 722
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rhythm and sedentary work. Some researchers discuss even stress as a

[28]

carcinogenic and/or reprotoxic factor. 2829 It remains however difficult to

demonstrate a clear link Y since also stress coping strategies such

as smoking, drinking, excessive eating or drugs consumption are indirect

contributors.

HWR L2 D720, WAMERBEEME 2R 2 LIRRE LTRETH S [30] .

EU legislation
Further to the regulations on classification and labelling referred to

above, legislation applicable to CMRs includes regulations for chemicals in

general, for protection of workers, for general product safety, for the

environment and others.

Apart from requirements linked to their registration, CMRs that meet

criteria for classification in categories 1A and 1B are subject for

authorisation under the REACH Regulation. The same provisions apply to

substances of equivalent concern for which there is evidence of serious

effects on health. Endocrine disruptors (see above) are included in this

category.

Directive 2004/37/EC on the protection of workers from the risks related to
exposure to carcinogens, mutagens or reprotoxic substances at work
(CMRD) 23 has specific obligations for the employer as well as other
measures referring to health monitoring, record keeping and exposure

limits.

EU &5
CMR #2386 iZ, FEto ok FRR B 2 Hfillolxs. 1t
EWVE . FEERE, SRR eEek. BRiEZ OMIcBET 3RS B,

EERICBEE S B B L3RI, 1A LW IB e I b AR E 2w 7o S
CMR |Z. REACH BANICE DK BN R L 725, FEROKIE L, E~D
FA s B O S H 3 FEOBeYEICHEH I, Wowr ilwE
(LEEZR) 3. conficaEng,

W5 IC B3 2 R0 AEYE . ZERIFEVEYE XL AR TEF YV E ~ D 1 < #E i B
T2 Y R27 060G E OREICEIT 2154 2004/37/EC (CMRD) [25]1C (%,
(R, RUERERFE, XK BRE BT 2 2z ofhofFE & FkIc, HHE I
TLREDRBEND 5,

54 2004/37/EC 1. 2% 1A KON 1B OB HEZ N7 TR N AW E . R

JRPEME K VRSV E 2t B & LT D,

21



https://oshwiki.osha.europa.eu/en/themes/work-related-stress-nature-and-management
https://oshwiki.osha.europa.eu/en/themes/work-related-exposure-tobacco-smoke-and-support-workers-smoking-cessation-workplace
https://oshwiki.osha.europa.eu/en/themes/substance-use-and-work-0
https://oshwiki.osha.europa.eu/themes?f%5B0%5D=themes_normal_search_themes%3A14
https://oshwiki.osha.europa.eu/en/themes/labelling-chemicals
https://oshwiki.osha.europa.eu/en/themes/labelling-chemicals
https://oshwiki.osha.europa.eu/en/themes/reach-effectsimpact-workplaces
https://oshwiki.osha.europa.eu/en/themes/endocrine-disrupting-chemicals

Directive 2004/37/EC considers carcinogens, mutagens and reprotoxic

substances that meet the criteria for classification in categories 1A and 1B.

When the directive was issued in 2004, the scope of the directive only
included carcinogens and mutagens. In 2022 the amending Directive
2022/431/EU also brought reprotoxic substances within the scope of the
directive, changing the original title the protection of workers from the risks
related to exposure to carcinogens or mutagens at work to the protection of
workers from the risks related to exposure to carcinogens, mutagens or

reprotoxic substances at work.

Moreover, the directive not only defines ‘carcinogens’ as substances classified
as carcinogenic la or 1B, but Annex I includes a range of processes that
should also be considered as carcinogenic, in particular:
e Manufacture of auramine;
e  Work involving exposure to polycyclic aromatic hydrocarbons present
in coal soot, coal tar or coal pitch;
e  Work involving exposure to dusts, fumes and sprays produced during
the roasting and electro-refining of cupronickel mattes;
e Strong acid process in the manufacture of isopropyl alcohol;
e  Work involving exposure to hardwood dusts;
e  Work

generated by a work process.

involving exposure to respirable crystalline silica dust

e Work involving dermal exposure to mineral oils that have been used
before in internal combustion engines to lubricate and cool the

moving parts within the engine.

2004 FFEIZ Z OIS BRAIT I NI & X FES O AEPIEI S A K OV
R E DA T o7z, 2022 4, EFRS 2022/431/EU 1%, B2 AMEHE X
IFERFEDE ~ORBRICEET Y 27 000 O5EH OR#E L WS JFEE
BPAMYE, FEFIEYE R IILEHEFZIEYE~DILTS BIZEET SV X250
b DFBHEDRFEIZEE L, FIHEMEYE LIRS ORMHICE DT,

X, AT TR A

#LTWDEETFTRL,

TatAREENTND

o F—7IrpHE

. Eﬁ7\7\ a—)LH =)L a— Ly TFICEENDLE
EEELEEE

e Falu=vrivy I*@PLJ%&U\ ARG R I AT O LA, B a—

LROLEE (AT =) XS BEINDIEE

. 4yfu6w7w:~w%%®%@1%;

o REBOBUAZESSNDIEE

o FETRTRATLIRAMBRES ) IH LA L ENHIEE

MEE | 3D
fHEE T I, FFITEN A

PEla XL IBIZHHSNWOWME & E
PEBE TR IESER

5 B WAL R~

o T UUUNOAENEEL O R ONGEIO T2 . LRI BN Y il
AN TV A ~DORREIE L BAE LD 1

s THA—EBLZUTUDIRITAIIE D INDHIEE
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e Work involving exposure to diesel engine exhaust emissions.

Employers must take measures to reduce the use of carcinogens or mutagens
by replacing them with a substance, mixture or process that is not
hazardous or less hazardous. If this is not feasible other measures should be
used to lower the exposure as much as possible. Measures that have to be
implemented are in order of hierarchy: elimination and substitution,
engineering controls (e.g. closed system, local exhaust ventilation),
administrative controls and at the end the least preferred option, use of

personal protective equipment (see chapter on control measures below).

Stricter measures than for less hazardous substances apply to CMR
substances. Measures should also be taken in case of non-routine activities
(e.g. maintenance) as well as for unforeseen exposure due to incidents or
accidents. Practical recommendations are provided for record keeping on
exposure and medical surveillance of workers, which are to be maintained 40

years after exposure.

Health surveillance should be made prior to exposure and at regular

intervals thereafter. If there are any abnormalities found that might be due
to exposure to CMRs for one worker, other workers that have been similarly
exposed should also be submitted to health monitoring. The risks due to
CMRs should be reassessed in such cases. Health surveillance should take
into consideration the long latency of cancers and the limited possibilities in

early detection of CMR effects.

EAA T, BB AMERE NIRRT E OB 2 b 3720, Th b 2 fER
PED IR WE | IREW ATERIE DR TR E S 2 D& 45 e T ik
BV, TR ARATRER SR, MO FEZ AW TARER IR Y X< FE &2
LI RETHDH, Fi LTI beuvsd i, BEIEIC, JrBR A& O,
T s (PSR, RFTHERSE) . FEEBZ L TRBZICKR BAFE LS 2
BRI CH L AVERDEN TH L (LT OEHERROELZS]),

CMR B2, BREORVWHE LY bt L WHENEHIND, £/, F
FEXAFFEBIC L D2 AMOIX EL T T, FEEFEE R TF R ©
GAEICOAREBLDRNETH D, 7HEDOIT BROEFRER (F—1 7
VA) ACBET D RERDRIFITOWN T, X< BB 40 IR D K 0. FEEW
REVEDR R STV D,

fEFEEGIL, X< BEATIROZO®%R L EHIIIT I RETH D, —ADHHEIC
CMR ~D X< BICERNT D AREMEDO H 2 BEN B R I N=HE, RECEL
B SN DT B bREEERIC T RETh D,
ZOXIREEICIE, CMRICE DV A7 ZHiHliT_RETh D, fREEH
E. BADEBRBIMAE <. CMR OFED R R OARMERR STV D
ZLEEBETRETH D,

PREEDFE4 83/47T/EEC % L ET 5 2003 4F 3 A 27 AT ORINEES K OB HES

54 2003/18/EC 1Z. EET DT ARA h~DIEL BIZHEET LY 27160
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Directive 2003/18/EC of the European Parliament and of the Council of 27
March 2003 amending Council Directive 83/477/EEC refers to the protection

of workers from the risks related to exposure to asbestos at work.

In the European Union, there are two types of Occupational Exposure

Limits: binding (constraining) and indicative OELs. At EU level, binding
OELs are established as atmospheric concentrations of substances to

be measured at the workplace in the breathing zone of the worker.

When directive 2004/37/EC was published in 2004, it included binding OELSs
for three carcinogenic substances: benzene, vinyl chloride monomer and
hardwood dust. In the meantime, due to amendments of the directive in the
period 2017-2022 38 other binding OELs have been added to annex III of
the directive 125,

It is expected that more OELs will be added to the directive since beating
cancer remains a priority both in Europe's beating cancer plan BY and the

OSH strategy 2021-202732 In addition to the CMR, there are binding OELs

[33] [34]

for asbestos and inorganic lead and its compounds®¥, also with

a biological BLV.

Exposure to CMRs at the workplace may cause diseases that are compulsory
to be declared according to regulations of many EU countries. Examples of
such recognised occupational cancers included cancers caused by asbestos
dust (mesotheliomas, bronchopulmonary cancers, laryngeal cancers) and
cancers of the nose / sinuses caused by wood dust.?.

According to Directive 94/33/EC on the protection of young people at
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work, young workers are not allowed to work in conditions that expose them
to CMRs!?6,

Directive 92/85/EEC on safety and health at work of pregnant and

breastfeeding workers provides that they should not be exposed to lead and

its compounds if these are capable of being absorbed by the human

organism®7,

According to the related guidelines, in carrying out risk
assessments, employers should have regard for women who are pregnant, or
who have recently given birth. Prevention of exposure to CMRs must be the
first priority. This directive is not only restricted to chemicals but includes
all possible risk factors, whether physical, biological, organisational or

psychosocial.
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Prevention and control measures

The general approach for chemical risk prevention and control is also
applicable to CMRs. Legislation compliance is mandatory and should form
the basis of measures.

An inventory of chemicals used or produced should be kept, updated and
correlated with data on CMRs from labels, SDS and other sources of reliable
information. Identification of CMRs should also be done for emissions that
may contain such substances or may be generated in the technological

process (e.g. diesel motor emissions, wood dust or silica dust). Substances

that are not identified as carcinogens by EU legislation, but are considered

as such by IARC or national authorities should also be considered.
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Prioritisation of identified CMRs for prevention and control should consider
classification categories and may be taken into account when planning

the risk assessment.

To get a correct representation of the evaluated situation risk
assessment should be based on a coherent methodology supported
by information collected systematically and measured data. Non-

occupational factors that may increase the risk (e.g. immunosuppressive
medication), this should be also considered. The results of the risk
assessment should support decision making in terms of type and priority of

control measures.
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Elimination and substitution

Elimination is the most effective measure to avoid exposure to CMRs. This
can be achieved by changing the technology or the characteristics of the final
product that will make the use of CMR unnecessary. Substitution means
replacing the CMR with safer substance(s). Such measures should not

induce unacceptable risks for other hazards. See also tools designed for the

risk management of dangerous substances, where specific tools for

substitution are presented, e.g. the Column Model.
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Engineering controls
Engineering controls like process (re)design, isolation/enclosure of the source
of CMR emissions and local/general ventilation should be used to control

risks when CMR hazards could not be eliminated. It is generally easier to
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implement engineering controls in the planning phase of the working
process.

Automated systems can eliminate human exposure, at least in some
technological phases. Changes in operating parameters may reduce the level
of emissions, for example lower temperature reduces the level of emission of
volatile CMR. Measures preventing chemicals from becoming airborne, for
example using coarse material instead of powder or brush painting instead
of spraying, can (mainly) reduce exposure by inhalation.

Isolating the source of CMR or using an enclosed operating system limits the
contact of workers with these hazardous substances.

Local exhaust ventilation (like hoods or flexible pipes exhausters) and

general ventilation contribute to collective protection.
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Administrative controls

Administrative control measures may be used to complement engineering
controls for reducing exposure level. These measures help reduce the time of
exposure and the number of persons exposed. Employers must have an
updated list of workers undertaking activities that carry a risk to their
health and safety in terms of exposure to CMRs.

Avoiding night shifts TARC carc. 2A), working shorter shifts, alternating
tasks with ones without exposure to CMR are examples of such measures.
Gender should be considered (on a case by case, non-discriminatory basis)
for example when assigning jobs in which exposure is more likely to
affect women/men. Maintenance, cleaning and personal hygiene are also

important in reducing exposure. Safe working procedures should be
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elaborated and implemented.

Personal protective equipment

The use of personal protective equipment should be limited to situations

when other solutions cannot be applied or are not effective enough and

should only be applied temporarily.
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Other measures
Employers must take appropriate steps to ensure that workers and/or their
representatives receive sufficient and suitable training about:

e potential and additional health risks (like smoking);

e precautions for preventing exposure, including safe handling and

storage of chemicals and wastes;

e hygiene requirements;

e protective equipment;

e measures to be taken in the event of an accident;

e emergency procedures.
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Training of workers who are or may be exposed to CMRs needs not only to
communicate hazards and good practices, but also to raise awareness for
risks that are visible only after a long period of exposure.

There may be a period of 20-50 years of delay from the time of exposure to
carcinogens to the time of clinical detection of tumours. Effects of exposure
to carcinogens may not be evident during the working life of the exposed

person. Therefore, workers should be taught not to rely on ‘visible’
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symptoms.

Appropriate measures must also be taken to ensure that workers are able to
assess whether legislation is being applied correctly. Workers and/or their
representatives must be consulted about and involved in all matters related
to exposure to carcinogens, mutagens and reprotoxic factors. They must be
informed as soon as possible in the event of abnormal exposure.

Employers must ensure that containers, packages and installations
containing carcinogens, mutagens or reprotoxicants are clearly and legibly
labelled, and that warning signs are clearly displayed.

Emergency situations involving CMRs should also be addressed providing

necessary means for intervention, training and periodic drills.

Monitoring of CMRs should be performed according to a strategy that will
comply with legal requirements but also with the policy of the company
regarding CMRs management. This should include a periodic check of the
efficacy of control measures in reducing the level of exposure.

The purpose of control measures is to eliminate exposure to CMRs or to

reduce the level of exposure as much as possible. If OELs are in force,

compliance with such limits should be considered as a minimal objective and
efforts should be made to lower exposure as much as possible below these

values.
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European guidelines and risk management tools
Guidelines are non-binding documents which aim to facilitate the

implementation of European directives. Some practical guidelines from the
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European Commission setting out best practice for the prevention of risks,
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“Legislation" https://osha.europa.eu/en/safety-and-health- | https://osha.europa.eu/en/safety-and-health-legislation/european-guidelines

legislation/european-guidelines. Currently, there are relevant EU guidelines

on:
e Substitution
e Asbestos
e (Chemical agents

e Crystalline silica

There are several tools designed for the risk management of dangerous

substances available, supporting risk assessment and the development of
prevention and control measures, such as substitution.

EU-OSHA has also dedicated a web section on Practical tools and guidance
on dangerous substances. The database brings together tools and guidance
documents that have been developed by Member States, KEuropean
institutions, business associations, social partners and other actors. More
than 300 database entries deal with CMR3. Further guidance such as good

practice solutions and factsheets on specific CMR can be found on the

website Roadmap on carcinogens[36].
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