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Introduction

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 yearlyll. The number of

workers exposed to CMRs and the severity of effects call for coordinated
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scientific, technical and regulatory actions to be taken in order to protect | #9572 IZ, BHFERY, HATAY L ORI 223 IS E & KTV ET,
health and improve working conditions.
What are carcinogenic, mutagenic and reprotoxic substances? BDAURMEDE., EREREEMERCAEFZEDE L I1ZMTTn?

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
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genetic material in a cell. Mutagen i1s used for agents increasing the
occurrence of mutations. Many mutagenic substances are also carcinogenic,
but not all.

Reproductive toxicity is used for agents which cause_adverse 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 Endocrine 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 legislation2! provides definitions

for each of the three types of substances.
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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 new
EU legislation regarding Classification Labelling and Packaging of substances

—the CLP Regulation 1272/2008 — uses the hazard categories in Table 1 for

substances and for mixtures that contain CMRs.

Mixtures may be classified based on the hazards of their components (as in
Table 1) or based on tests for the mixture as a whole, or on data for similar

mixtures.

The International Agency for Research on Cancer (IARC) uses 4 classes for
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carcinogen classification, also based on the strength of evidence regarding | 3V . ZiLH A~DOFEFEMEIZEIT 2FHLOGE S (ZFESWTnE T3],

their hazard to humansl.

Category Criteria
Cat. 1 A known to have CMR potential for humans, based largely on human evidence
Cat. 1B presumed to have CMR potential for humans, based largely on experimental animal data
Cat. 2 suspected to have CMR potential for humans

effects on or via

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

lactation present in potentially toxic levels in breast milk
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EU classification of CMR mixtures based on hazards of components (¥ D ERAEMEIZE I CMRIBEWD EU 453H)

(if not specified otherwise) (b L b THRE I 72WVEA)

Category Criteria
Cat 1 A or B carcinogen/mutagen (CM): contains > 0,1% carcinogen or mutagen cat. 1 (A or B); reprotoxic (R): contains > 0,3% reprotoxic cat 1 (A
or B)
Cat. 2 CM: contains 2 1% carcinogen or mutagen cat. 2; R: contains 2 0,3% reprotoxic cat. 2
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effects on or via . o _ _
_ R:contains 2 0,3% reprotoxic with effects on or via lactation
lactation
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TARC classification of carcinogenic substances (EFEAS A MFFEEERI D ARESE D55 ¥R)

Category Criteria
1 carcinogenic to humans
2A probably carcinogenic to humans
2B possibly carcinogenic to humans

not classifiable as to its carcinogenicity to humans

probably not carcinogenic to humans

(LFEoRD HAGERR)

5348 HE¥E
1 carcinogenic to humans (ANIZxF L THARMER D B, )
2A probably carcinogenic to humans (% 5 < AIZH U THRAFEERH S, )
2B possibly carcinogenic to humans (AIZX$ 2 BAFEDFIRBENH S, )
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3 not classifiable as to its carcinogenicity to humans (ANIZXTA2RAFHERHDHD L LTIRBEI N, )
4 probably not carcinogenic to humans (% 6 < A2k L THRARMEIZZRY, )

Source: Regulation (EC) No 1272/2008[2], IARC[3] (&#HHFT : EU #H] No.1272/2008[2], TARC[2]

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

classified according to the evidence for each type of hazard, for example:

e CM: benzene is carc. 1A, muta. 1B;

e CR:lead (II) 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 Cor M or R: nickel dioxide is carc. 1A,
trifluoroiodomethane is muta. 2, carbon

monoxide is repr. 1A.
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e CM: ~_XrEBiXcare. MNAJEM). 1A, muta. (EEFME) 1B;

e CR: 7 v AERIDIE care. (BAJFEM). 1B, repr.  (EFEE) 1A;

e MR: V7 FNAX 2L muta. (ERFEME) 2, repr.

e CMR: VY (a) E'LFcarc. (BAJFM)1IB, muta.

(AFEzrt) 1B;

o CHLIIEMAELLIER : b=y 7 /ViZ care. (BAJRMEIA, FU 70
Frad—RAZ I muta. (FRFEMH) 2, —FB(LRFEIL repr.  (AFEFENE)
1A.

(A=5E7EME) 1B
(ZRJFME) 1B,

repr.

The current EU classification (CLP Regulation) replaces the former CMR

classes established by the Directive 67/548/EEC regarding dangerous
substances which used categories 1, 2 and 3 instead of categories 1A, 1B and 2,
respectively. However the current classification does not inlcude substances
generated during work and natural substances; for workplace carcinogens see

also the chapter on European legislation below.
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Hazards and mechanism of action

ERAEERRVCZDOERZ IO T AT =X A

Carcinogens and mutagens

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).

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.
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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.
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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 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, B)l4l,

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 confirmedsl. 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
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affected), like nasal cancer to exposure to chromium(VI) compounds, pleural
mesothelioma to asbestos exposure, scrotal cancer from polycyclic aromatic

hydrocarbons like benzo[alpyrene from soot.

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 levelslt, 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.
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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’),
reproductive cycle normality, sexual behaviour, fertility, parturition
(childbirth), pregnancy outcomes, premature reproductive senescence (ageing)

or modifications in other functions that are dependent on the integrity of the
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reproductive systems. Effects transmissible via lactation to breastfed babies

are also included.

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.
[71 [8] 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 12! 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 is 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. [10

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 developing

organism, structural malformations, altered growth and functional deficiency.
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In 2004 a survey carried out in France evaluated 50 potential reprotoxic
substances scoring them for danger and exposure. The first ten substances
according to this method were: di(2-ethylhexyl)phthalate, benzyl butyl
phthalate, dibutyl phthalate, cadmium, lead, hexachlorobenzene, toluene,
nonylphenol, ethylene glycol ethyl ether, benomyl.[11l Examples for effects of
reprotoxic substances like phthalates are: testicular toxicity, reduced male
and female fertility, foetal toxicity (possibly leading to death or
malformations). Alkylphenols and related chemicals have the effect of
hormone mimicking (imitating) effects, and reduced male fertility, testicular

size and sperm quality!9.

2004 FIZT7 T A TITOIIZIRA TIX, 50 FFHOBTERI 22 E R E & fa R
PR NI BEOAaT ) 7 CRHMiLE Lz, ZOFEICIDRO 10 WEIE,
TENRY (2= F AT II) | THNMRR DN TF)v THENARY T F I,
HRITA ., ~FH o, MLy, =Tz ) —)b, =FL
Y7V a—)zFrT—7)b X/ T L1,

T ENVEREE D X O I AR E M O BOF L LCIE, AN, B o4dHEE
NOK T RO EREE GECXIIFRIZ OB DRSNS H,) BdH 0 £,
THFNT =)= BT HFWE L, RVECEEMT SRR HY . F
PEDATHRE ), FEROKE I RO T OELZIR T L2503 H 0 7791,

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:[12]

e Simulate the biological activity of a
hormone by binding to a cellular

receptor, leading to false response by

N WH < ELE

WM ELE &1, NDMRIHER L CTED A=A L %G LTZY, T4 7
AT NVDOEFREINC T m B R ZRB LIV T2 LN TE L FMEDOZ &
TT, NOUWMRELE D% < IXAFEMREIC B %2 5 2 £5 (AFEEtEwE) 23,
W oML, B IEHIR RS RES M OBERE I B A B 2 D RREMER H 0 57,

B DIEWEIL, WS OMWDRBRDZ A=A L EN L TEDREL FIF 3 0]
BEMEN H 0 £3[12],

o HMOZEMRICHEETHZ L THRLELDEWFIEEY I 2 — L,
Rl XA I 7T, ITEEOHFHFH CTRAFIVE NIRT D MO IES 72
WA EBMTHZ LT, BOIRE RIS LET,
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initiating the cell's normal response to
the natural hormone at the wrong time
or to an excessive extent;

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

¢ Bind to transport proteins in the blood,
thus altering the amounts of natural
hormones that are present in the
circulation;

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 REWREEMAT LI RERICHAET 208, KRBV Ofi6 %
£,

MO X LSy BERET DA L. EOME, BRTICEET S

RIRFBNE OREEILEIEET,

o KARORETrE R Z2HEHE L, KRBT DERITHIERICEEE 5 2
£

THENBE RN ) =)V T = ) — UL, EERERE B B 2 DN IR G E &
LTCHIBINTWET,

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, labeled and packaged according to the CLLP Regulation

1272/2008. Since 1 June 2015 this applies also to mixtures, though mixtures

already on the shelves on that date and labelled according to Directive

fEBRA EMHD R H

fERM AT ST ST ELTIC DWW T, T UL R b R 7 fa gt o 558
FReL20ET,

2010 4% 12 A 1 HEIRE, W'E 1T CLP M| 1272/2008 (216> TH I, TUL
s, FovEEEsnainiden 8 A, 201546 H 1 A0 HIXRAMICH
WHSNET2, 85 1999/45/EC (2SN TT~ULAHT SN iRAWIET 2017
F6H1HECHRERITDZENTEET,
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1999/45/EC can continue to be supplied until 1 June 2017.

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

communicated by:

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;

Hazard statements as presented in

Table 2.

Figure 1: GHS pictogram to illustrate CMR hazards

Source: Regulation (EC) No 1272/2008%

#r Ly CLP #iHI 1272/2008 CMR [2] (2 k% &, fabRAEMIXLL T O L TR
EINnET,

e CMR D41 (AXIEIB) KO 2I1I225W T, 13T GHS v 27 /5

L (f230)
o 1 (AE B OLEAE ek, 2 o5a1E MES) Lwvwo v 7 g
U—F

o R2IIRINFENAYP—=FRAT—KAU b

1: CMR Ofafrttz#4 GHS 7 F 277 & (f23F)

Ht - HAI(EC) No 1272/2008[2]

The following table shows hazard statements for CMR categories.

RDOFKIE, CMR DN —RAT A R A 2R L TOWET,
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Table 2: Hazard statements for CMR categories (5 2:CMR D /N\Y—KFXTARAVR)

Hazard statements
(NF—FRFA b
AU B)

Category 1A or 1B
(4% 1A XX 1B)

Category 2
(574 2)

Effects on or via lactation
(BHIZE - T, XiIBFHALEZNLTD
-2

Carcinogens

H340: May cause genetic defects
(H340: IR EZEIZERITRAIZE

H341: Suspected of causing genetic defects
(H34EIGHIREZEIERITRRAIZLZY

(DARMEME) ; B
"5 Vi§5.) BJHIENTEDOND, )
H350: M H351: Suspected of causing cancer
: May cause cancer . .
(H351: 3 A DFERIC2 VB D Z L 2%
AELYE H350: B3 ADREFIZRVE S,
GRRIERE) || Hss00AOREIRBE. ) ||
H360: May damage fertility or the |H361: Suspected of damaging fertility or||H362: May cause harm to breast-fed
Reprotoxics unborn child the unborn child children.
(AEFaEHEYE) (H360: 4RI UL IRICHF A — || (H36EFERRA IIBRICF A—V &5 || (H362:AIN B THRICHEERRE

1
1
{

Z2EX DR DH D, )

2B ENRFELNTNS, )

w
1
1
1

2EZ5FREERD D, )

Source: Regulation (EC) No 1272/2008% (H!{ 88 :EU #RHI] No 1272/2008[2])

Source: Regulation (EC) No 1272/200812]

Hazards caused by reprotoxicants with effects on or via lactation are only

Higt #1HI(EC) No 1272/2008(2]

BRI TR AA N U TR E R T AR B K D faRRPEE,
T—h AV ML TORBZONET,

AP— R
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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.

LT =4 —1F (8DS) id, T I b OFRERELET, TORE
A I SR T IER 53 SDS IIAEWESCR M AT To
ADPFIHTE D LI LRTERY FH A,

More complex hazard communication planning may take into account the

following steps:[13l

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.

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

¢ 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

Y 0EMSp NN —FRasa=r—T g U HE T, UTFDORAT v 72 EZEICAN
ThrneEanTcunEd[13l,

RIEOESR - MW EICET 2B nWala=r—a rozdicik, MEs
AT L. BTER 72 Y A 7 WO fGRRA EPEOME K OFiHH 2 BifiE 52 = &2
HETH D,

A=V OER, BOA v =X =Ty NN~ (R E R BN %)
(A DLEEEMEOE, B THEENZERNEG EN TV EEEITOREK
A2 N TEET,

A=V DGE, A vE—VEBRDBTEODOF v XK — VR, A
YU AEH., BTN —T A vE—OMWEICS UCEIR LTI S
AN

Ay —=VDZAE, =0y NIN—T (HRERBAN%) DE#RE DD
ECHBERMMERDDF, =7y NTN—T (HRELSZN%) X
AB, B ERL, aARKOAY » bR T 52 L THD,
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present cost and benefits.

¢ 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.

T4 =R RN I DOWNEKRN T ra—T v, 74— KNy ZiHilE, Ayt
—VNEMRENTNE I NER L, BEIOEL THNEEZRE LY RHo
NREZMFF LIV T EnTExET,

It is 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. L4l

é:o

TR OBEE N B SN2 E ) 0k, Bial T A MW THERTH 2 &
AR TH DN, FEBHENERAEH OB TEEZRLITH > TWENE ) g
BE+THrZ2bHFHATT  #Hx1E EU-OSHA OF = v 7 U % ~M14] 2280 =
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Occupational exposure

In 2006 about 1.5 million people died from cancer in the European Union!15],
According to EU-OSHA (2011) on average 9.6% of all cancer deaths in EU (in
2002) were estimated to be work-related16], 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 with adequate measures to meet health and safety
standards17. According 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 hundreds of substances classified as CMRs. The EU legislation
includes more than 270 CMR cat 1(A and B) and more than 150 cat 2019, while
TARC! includes more than 460 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!20,

A study published in 201021 provides data on exposure to carcinogens (not

only chemicals) for the period 1999-1993, as presented in table 3.

B LoIEEg

2006 Fi2iE, BINEA (EU) TR 150 AR A THLE LE L72[15],
EU-OSHA (2011 4£) (2L 5 &, EU ICBIT 2 ENAEEE (2002 4E) Oy
9.6% MEBITEHE L T\ 5 EHEE ST E[16],

TARRAERES (WHO) 1, Ttk x e BNAJEYEWE O ILE 72 ORERTH 5
EEBEZTEBY., ZOD, BUFKOBEERICH LT, Ban et L4
FTIOOWYRHEEHA TS 2 EERIET D X 2R L TnET[17],

FEB @RS (ILO) 5580 C139 (JHESALHI) (T XD L. BDAFEMWE L, JE
WICH LWERIEO FTRWIRY | BETHEHAL QIR LT, ThIcfbb72dlz
oL E Lt brnt sncnEd, [18]

CMR (2SN 2WEITEREES Y £, EU OES T, 270 FHELL Eo
CMR cat (5% 1(A & B)& O 150 F¥ELL B4y 219183 &£ TE Y,

TARCI3]CI%. 460 FEFHLL EOFEH (LA E T2 TIE7ZR W) 303 1 K1 2(A,B)
WEENTWET, FRICEVEE T A2EHNREESTHnD72H, CMR @
SR OBIIET I NS ATREMERH Y £7,

2005 F121E. CMR IZIZ<BENTWD EHIESIND 7 T v A0 5 @E OEIE
1. FEIA O DOK 1% Th o7, 13%RDNAEMEWE . 1% ERFEEME. 1%
AR E I S b &S CuwE L2201,

2010 TR E SN TIE, £ 318 T X 912, 1999 £E72 5 1993 £4ED[H]
OBAVEVEE ((EFWETET TR ~OIRE<RICET 27— & 282t L T
i‘a—o

17



https://oshwiki.eu/wiki/Carcinogenic,_mutagenic,_reprotoxic_(CMR)_substances#cite_note-EC.2C_2011-15
https://oshwiki.eu/wiki/Carcinogenic,_mutagenic,_reprotoxic_(CMR)_substances#cite_note-EU-OSHA.2C_2011-16
https://oshwiki.eu/wiki/Carcinogenic,_mutagenic,_reprotoxic_(CMR)_substances#cite_note-WHO.2C_2007-17
https://oshwiki.eu/wiki/Carcinogenic,_mutagenic,_reprotoxic_(CMR)_substances#cite_note-18
https://oshwiki.eu/wiki/Carcinogenic,_mutagenic,_reprotoxic_(CMR)_substances#cite_note-UBA.2C_2011-19
https://oshwiki.eu/wiki/Carcinogenic,_mutagenic,_reprotoxic_(CMR)_substances#cite_note-IARC.2C_2014-3
https://oshwiki.eu/wiki/Carcinogenic,_mutagenic,_reprotoxic_(CMR)_substances#cite_note-Vincent.2C_2006-20
https://oshwiki.eu/wiki/Carcinogenic,_mutagenic,_reprotoxic_(CMR)_substances#cite_note-EUROGIP.2C_2010-21

Table 3: Percentage of working population exposed to carcinogens in

1990-1993 in EU 15

% 3: EU15 HEIZBIT B 1990 2D 1993 EDE TR ARMEHEIZE S S
FEA D DEE

Proportion of working
Country population exposed in %

(E51) (I BN D FBARDDE
B %)
NAustrla =Y T 25 M
HBelgium XU F— 21 M
HDenmark Fre—J 24 M
‘leand T4 7 VF 24 M
‘France 77 R 23 M
‘Germany KA 24 M
‘Greece FI vy 27 M
‘Ireland TANT K 24 M
‘Italy AZ2VT 25 M
ﬂLuxemburg NTR' TN 25 M
‘Netherlands I F 17 M
‘Portugal RV AN 24 M
Spain ARA 25
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Sweden AT —F

United Kingdom

£FY R 99 M

Source: EUROGIP2! (H#i.1—OowD)

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 25-29 category, 9.6% for those between 30 and 39, 10% between 40 and
49, and 7.4% for those 50 years and over. [22]

Exposure to CMRs may occur in numerous sectors. In Table 4 a few examples
of carcinogens are presented to illustrate the variety of sectors and jobs where

exposure occurs.

25 AT O E L. DASEMEWE~DIZ L BREMMULO LD @E LY HE e
HESNTWND : 772 (20104F) TIH15.7% THDHDIT L, 25~29 3% T
1% 11.6%. 30~39 /% Tl 9.6%. 40~49 ;% Tl¥ 10%. 50 %Ll ETiX 7.4% & 72
S TWET, [22]

CMR ~DX< B|IL. 2Dt 7 % — () TRAETLHAREENRH Y £9, &
4 TiX, BDATFHEDEDOWL DOBIN, 1E< B Z D4 7 RO F %
T 57D TWVWET,

Table 4: Examples of exposure to carcinogens in different sectors of activity

(R4 EXEREHORR LGB TORAFREDE~DIZ BEDOH)

Sector concerned

(BS:EJ SERFT)

Carcinogen

(BRAREME)

Job concerned Comments }

(BET H%H) (8i8)

Semiconductors

(FE(FX)

Manufacturing worker

(BLEEFEE)

- ﬂ

Arsenic oxides

Refining metallurgy and non—ferrous metal

(ERERIL®)

smelting

(ERFEREUVIFHREERHEER

Metallurgist steel mill worker

(BrHERELESBE)

| l

Benzene Refinery
(RyEV) (FFE)

Operator, maintenance

worker

Pure or in hydrocarbon mixtures (#fi5h X I&ixibK
RNDEEMELT)
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(5. RFRBEFEBE)

Garage Mechanic Exposure to petrol (vapours and skin contact)
(BfRT15) (FEHT) (BMA~DIEFE GRR R VK E M) H
Fuel transport Road tanker driver Exposure to petrol vapours (fuel transfer)
(PRF4ERE) GERRAVH—EERE) (FEINDIEEE, PRREE) H
Dental prosthesis laboratory Dental laboratory technician
(HTRHA B3P (R BRAT RS ] H
Copper beryllium alloy smelting Foundry worker
Beryllium (AR LB EHR) (FEHBE) ] ﬂ
(NI L) Machining and welding of copper-beryl|iumor||Fitter, instal ler, ||Al loy used for its properties of mechanical

aluminium-beryllium alloys
(BA-RYYDLRIETILEZDL-R1) 1y

manufacturing worker
(FAETI., REXE. HE

strength, manufacture of friction parts.

(HBBEREORE. ERBROREIZEASL

LEEDEBMIEUARK) EX5E) 5E%E)
| 3-Butadiene Petrochemicals System operator ~ ﬂ
’ (FHitFEHE M) (Y AT LIBERTE)
Steel construction Stainless steel welder Welding fumes ﬂ
(BxEMEERZE) (RT U LREMBER) (BT a—L)
Hexavalent Sheet metal work Sheet metal worker ~ ﬂ
chromium CEtRERE 5 1E) CEtRERFHEBE)
Building and construction Painter/paint remover Old paints with zinc and lead chromates ﬂ
(BERUEERX) (BEIRUVELEREL) (B R VBRI OLEIEZEF I ATHLIRUE)

Source: adapted from EUROGIPZ! (8. 1—ATwY)
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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
fumes in welding or dust from stone cutting or hard wood processing) hazards
also have to be identified, communicated and controlled, as indicated by the
above mentioned Directive 2004/37/EC on the protection of workers from the

risks related to exposure to carcinogens or mutagens at work.[23l

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.24l 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 ototoxic substances (e.g.
trichloroethylene carc.1B, muta. 2) and noise.=25l Work in shifts that involves
circadian disruption (night work) classified by IARC as probably carcinogenic,

might aggravate the health effects of exposure to chemical CMRs!l,

CMR 1%, ikt (Riinaade, ) . HRA, RESUIEIED K O & LT
WS\ AHAET DR H Y 3, TUUSIT En/ofbsmE (o X 5 7k)
DEEIE, T BEOfEBRMEZ FFE L0,

CMR ~DIZ BB LW OREY (REEH O & 2 — 53U 9
LRI IO CADE > 72t D) OFTEZ AT, fARiEd £
RS, mESh, BEHINRTER LT, EEROSAREYE ST LR
JFE~DIEL BICELET D U 27 605 E#E OR#ICET 245
2004/37/EC |2 & » TREHTWET[23],

A ~D CMR DR AKX, WA (B LCA, Ba—Ah, HA, KR . B
(R, BRI 57 F COBRESOIMERAREER) KON (BEIBRE L)
B REOKEIE D & DR AN E ENET,

FEEPE—DFEHWEORCSI L INDZ EIXTEALERY, 2L OHE, 9
BE I TEE O F I FRC E 72 TERRICIES BE N CWET, 2, 5@
Hix, BA2RECHRHOESBESND Z b 9 fIxIE, WA, BREK
WOUFHER, Wb T 7 TR X, NEFERY A7 2D wiethnd v
F3, WM SOIOFMRIL, AFRROBEIEE DO R Z G 72 &9 e
NHET, T, FHT2EEMEOMALEDOETZT Tl ALEWE R D
FEMwE Bz ) 7aaxF Lo care. (DMAJEYE) 1B, muta. (ZEREJ5M)
2) WONZEERE QW BRI EK O AA DI b & v E3[25], TARC T2 A
PERSE W E STV D 24 FFEEE Y X L0ENZMED > 7 M (KM
%) X, ALFEWE CMR ~D X< BRI L DR EZ B ST REERH D £
FI3l,
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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

rhythm and sedentary work. Some researchers discuss even [Psychosocial risk
and workers health | stress]] as a carcinogenic and/or reprotoxic factor. There
is however, no clear evidence as concerns a direct link[26l 271 but stress coping

strategies such as smoking, drinking, excessive eating or [Substance use and

E5HIZ, CMR ~OE< #id, BREGS, ®&dh, B SUIRSHE (RGRE 2&
too ) EMTERVER, 24 K Y X L2 ELTRKEN B L OV B EES TW D 5580

X9 FERIZ L > THR IV 77,

WHZEE OHIE, DL Y 27 & 9@ ORERE[Z P L AT 2, BAJRME
FOVATAFEEMEOBER E L TR U TWAABWET, Lo, BB
(2B 2 Bt 2RI &V A A26][27]25, B SE, R e AR ImE
& T B BRI E]FE D X b L A RIS IR R T SR Th 5 LB AL

work | drugs consumption]] are indirect contributors. nE+.

EU legislation EU D]

Further to the regulations on classification and labelling referred to above, FEOSE R OFTICET A HENC N2 T, CMR I3 S A ESICIE. b
legislation applicable to CMRs includes regulations for chemicals in general, | wyersfin  SHBE ORI, BLH OV . B R O OMOBEI RS EhC

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 or mutagens at work (23] has specific obligations for

the employer as well as other measures referring to health monitoring, record

WET,

BRERICBE G 2 B & 13RS, 8 1A KON 1B O EEHEA 729 CMR 1%
REACH RO FCTRAIORHR L7320 97,

Rk DI E L, @%«@Ekﬁ%@@&%ﬂ%éﬁ“@%ﬁ%gm
T, WOWNEWE (LSRR X opEcEEnE 7,

b S E

T35 C OIS AFIEME ST BFNEDE ~ DXL FRICBHE T2 U A7 55 05718
F ORI D4 2004/37/EC [23] 1%, EFEEAR, Fo&RAR L ONE < IR
CE KT HMOE L FIERIC, FRFICHTIREDHESE 52 TVET,
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keeping and exposure limits.

Directive 2004/37/EC considers carcinogens and mutagens and those
substances that meet the criteria for classification in categories 1A and 1B
(former classes 1 and 2 of the 67/548/EEC Directive), to which it adds a list of

preparations and processes:

Manufacture of auramine;

Work involving exposure to polycyclic aromatic hydrocarbons present in
coal soot, coal tar or coal pitch;

Work involving exposure to dusts, fumes and sprays produced during the
roasting and electro-refining of cupronickel mattes;

Strong acid process in the manufacture of isopropyl alcohol;

Work involving exposure to hardwood dusts.

This Directive applies to reprotoxicants only if they are also carcinogens or
mutagens. The rest of about 100 reprotoxicants are regulated by legislation

applicable to chemical agents[28,

The European Union has contracted a study to assist in the decision whether
or not reprotoxic substances (categories 1A and 1B) should be included in an
amended CM directive. The authors came to the following conclusion: A
quantitative assessment of social, economic and environmental impacts
conducted within the framework of the study suggests that the provision of
non-binding guidance on reprotoxic substances provides the best benefit-cost
ratio compared with binding action to include reprotoxic substances under

Carcinogens and Mutagens Directive. However, the authors encountered
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severe data limitations which imply that the results of the impact assessment
cannot be considered robust. A qualitative assessment of the benefits of
including reprotoxic substances under legislation to implement the
Carcinogens and Mutagens Directive in two Member States (France and
Germany) identified benefits in terms of reductions in workers' exposure to

reprotoxic substances/29

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
Health surveillance should take into

be reassessed in such cases.
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consideration the long latency of cancers and the limited possibilities in early

detection of CMR effects.

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, constraining OELs are established as atmospheric concentrations

of substances to be measured at the workplace in the breathing zone of the

worker for the following carcinogenic substances:

Benzene, vinyl chloride monomer and
hardwood dust!23l;

Asbestos!3d and

Inorganic lead and its compounds[31l,

also with a biological BLLV.

Exposure to CMRs at the workplace may cause diseases that are compulsory

[21]

to be declared according to regulations of many EU countries

According to Directive 94/33/EC on the protection of young people at work,
young workers are not allowed to work in conditions that expose them to
CMRs!32l,

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
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compounds if these are capable of being absorbed by the human organism!33l,

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,
and for known carcinogens that do not fall under the chemicals legislation (e.g.
diesel motor emissions, or cytostatic drugs used in cancer treatment).
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

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
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and safety in terms of exposure to CMRs.

Avoiding night shifts (IARC 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 elaborated and

implemented.
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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:

potential and additional health risks
(like smoking);
precautions for preventing exposure,

including safe handling and storage of
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chemicals and wastes;

hygiene requirements;

protective equipment;

measures to be taken in the event of an
accident;

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’ 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.
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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
European Commission setting out best practice for the prevention of risks, are
listed at the EU-OSHA single entry point “Legislation” [36] Currently, there

are relevant EU guidelines on:

Substitution
Asbestos
Chemical agents

Crystalline silica
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There are several tools designed for the risk management of dangerous falx DY 27 EBO T OIEREF ST — A BN DhdH D U A7 FHEAR
substances available, supporting risk assessment and the development of Bie EOT P R OVEBXR OBAFE 2 3k L T\ E T,

prevention and control measures, such as substitution.
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