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PROPOSAL FOR IDENTIFICATION OF A SUBSTANCE AS A
CMR CAT 1A OR 1B, PBT, VPVB OR A SUBSTANCE OF AN
EQUIVALENT LEVEL OF CONCERN

Substance Name: hexahydromethylphthalic anhydride
hexahydro-4-methylphthalic anhydride
hexahydro-1-methylphthalic anhydride
hexahydro-3-methylphthalic anhydride

EC Number: 247-094-1
243-072-0
256-356-4
260-566-1

CAS Number: 25550-51-0
19438-60-9
48122-14-1
57110-29-9

* It is proposed to identify the substance as substaf equivalent concern according to Article
57 (f).

Summary of how the substance(s) meet(s) the CMR (CaA or 1B), PBT or vPvB criteria, or
is/are considered to be (a) substance(s) giving eiso an equivalent level of concern

Hexahydromethylphthalic anhydride (MHHPA) is cowkrby index number 607-241-00-6 in
Annex VI, part 3 of Regulation (EC) No 1272/200& atassified as respiratory sensitizer, amongst
other. The gravity of the effects due to exposardlHHPA can be compared to those of non-
threshold carcinogens’. For these chemicals, nioispossible to derive a “safe” no effect level. A
'zero risk’ can only be derived if there is no egpee. In the case of the respiratory sensitizey it
difficult to establish what the threshold doseas the induction and elicitation phases of response
(see section, 6.3.1.4). The derivation of a safecentration is not routinely possible and anyriégu
derived would be associated with large uncertaiMiAHPA may cause serious and permanent
impairment of lung functions, if exposure is prajed and no interventions take place. Whereas
MHHPA-induced sensitization is irreversible, expasis needed to elicitate the effect

Exposure estimates from the registration dossiedicate a considerable increased risk of
respiratory sensitization due to MHHPA exposuree Bocial impact can include retraining of
affected persons, limitation of the possibility afnormal working life, and it could require long-
term medication. Therefore, it is concluded that WRA fulfils the criteria of being of an
equivalent level of concern as CMR (cat 1 or 2)ssamhces. Therefore, MHHPA can be regarded as
a Substance of Very High Concern (SVHC) accordmd\tticle 57(f) of the REACH legislation
(Regulation (EC) No 1907/2006) and may be incluidetinnex XIV.

Registration dossier(-s) submitted for the substarec yes, for CAS numbers 25550-51-0 and
19438-60-9
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PART |

JUSTIFICATION

1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES

1.1 Name and other identifiers of the substance

The substance hexahydromethylphthalic anhydride I®HA) includes specific isomers (EC
numbers 243-072-1, 256-356-4 and 260-566-1) wilseqguent cis and trans stereo isomeric forms.
In this dossier the substance hexahydromethylpltaahydride (MHHPA) refers to all the specific
isomers including their cis and trans stereo issmneé@her alone or any combination (reaction mass
or UVCB substance) thereof.

Names of the specific isomers:

Hexahydro-4-methylphthalic anhydride EC numbed3-D72-0

CAS number: 19438-60-9

Hexahydro-1-methylphthalic anhydride EC numb@56-356-4
CAS number: 48122-14-1

Hexahydro-3-methylphthalic anhydride EC numb@60-566-1
CAS number: 57110-29-9
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Table 1.1:  Substance identity

EC number: 247-094-1

EC name: hexahydromethylphthalic anhydride

CAS number (in the EC inventory): 25550-51-0

CAS number: 25550-51-0

CAS name: Methylhexahydrophthalic anhydride

IUPAC name: Reaction mass of 5-methylhexahydro-2-benzofuran-

1,3-dione and 4-methylhexahydro-2-benzofurant
1,3-dione

Index number in Annex VI of the CLP Regulation [607-241-00-6
Molecular formula: CoH1203
Molecular weight range: 168.2
Synonyms: MHHPA
HN-5500

Methylhexahydrophthalic anhydride
Hexahydromethylphthalic anhydride

1,3-Isobenzofuranedion, hexahydromethyl

Structural formula:

//

\
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1.2  Composition of the substance
Name: hexahydromethylphthalic anhydride

Description: The substance hexahydromethylphthalic anhydride KIRA) includes specific
isomers (EC numbers 243-072-1, 256-356-4 and 260136vith subsequent cis and trans stereo
isomeric forms. In this dossier the substance hgkamethylphthalic anhydride (MHHPA) refers
to all the specific isomers including their cis atrdns stereo isomers either alone or any
combination (reaction mass or UVCB substance) tiere

Degree of purity: Confidential
Composition: Confidential

Impurities: Confidential
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1.3  Physico-chemical properties

Table 1.2:  Overview of physicochemical propertiesfdhexahydromethylphthalic anhydride
(data from the dissemination databasg

Property Value Remarks

Physical state at 20°C | liquid
and 101.3 kPa

Melting/freezing point Not determined Could notdetermined.

Boiling point 299 °C At 1013 hPa, determined by differential scanning
calorimetry

Relative density 1.16 g/chat 20°C

Vapour pressure 0.274-0.33 Pa at 25°C 0.274 Pa used in CSA. Based on QSAR model, no
measurement data available.

Water solubility Substance reacts (hydrolysis)

] in contact with water o )
The registrants report Data waiving is applied.
different results. 8.4 g/L at 20 + 0.5 °C and pH

3.0 (experimental)
Value used in the CSA

Flash point 160°C at 1013hPa

Flammability Non-flammable Assessment made based on flash point (waiving
statement is used).

Self-ignition temperaturg 470°C at 1013hPa

Partition coefficient n- | KOWWINv. 1.67 LogKow of 2.59 used in CSA

octanol/water (log value) 2.51-2.59 at 25°C (Range given
] for different isomeric forms of
The registrants report MHHPA).

different results.
LogKow 2.09 at 40°C pH6.9

(experimental) LogKow 2.09 used in the CSA
Dissociation constant 4.12-5.79 at 25°C 4.12 pkalug CSA.
Viscosity 60 mPa x s at 25°C

1 http://echa.europa.eu/information-on-chemicalsateged-substances
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2

HARMONISED CLASSIFICATION AND LABELLING

Hexahydromethylphthalic anhydride is covered byemdumber 607-241-00-6 in Annex
VI, part 3 of Regulation (EC) No 1272/2008, asdult:

Table 2.1:

Classification according to Annex VI, Pd 3, Table 3.1 (list of harmonised
classification and labelling of hazardous substaneg of Regulation (EC) No 1272/2008

Index No International Chemical EC No CAS No Classification Labelling Notes | ATP
Identification inserted/
Hazard Class| Hazard | Pictogram,| Hazard ATP
and Category| Statement | Signal | statement Updated
Code(s) Code(s) Word Code(s)
Code(s)
607-241-00-6 | hexahydro-4-methylphthali243-072-0 [1] [19438-60-9 [1] |Eye Dam.1 [H318 GHSO08 H318 C CLPOO/
anhydride; [1] 247-094-1[2] |[25550-51-0[2] |Resp. Sens. 1H334 GHSO05 H334
hexahydromethylphthalic  [256-356-4 [3] |48122-14-1 [3] |Skin Sens. 1 |H317 Dgr H317
anhydride; [2] 260-566-1 [4] |57110-29-9 [4]
hexahydro-1-methylphthalic
anhydride; [3]
hexahydro-3-methylphthalic
anhydride [4]
Table 2.2:  Classification according to Annex VI, Pe 3, Table 3.2 (list of harmonised

classification and labelling of hazardous substansdrom Annex | of Council Directive
67/548/EEC) of Regulation (EC) No 1272/2008

Index No Chemical name Notes related tgEC No CAS No Classificatioh_abelling
substances

607-241-00-6 hexahydro-4-methylphthali¢ 243-072-0 [1] 19438-60-9 [1] (Xi; R41 Xn
anhydride; [1] 247-094-1 [2] 25550-51-0 [2] |R42/43 R: 41-42/43
hexahydromethylphthalic 256-356-4 [3] 48122-14-1 [3] S: (2-)22-24-26+
anhydride; [2] 260-566-1 [4] 57110-29-9 [4] 37/39
hexahydro-1-methylphthalic
anhydride; [3]
hexahydro-3-methylphthalic
anhydride [4]

3 ENVIRONMENTAL FATE PROPERTIES

Not relevant.

4 HUMAN HEALTH HAZARD ASSESSMENT

See also section 2 on harmonised classificatiorlaredling.

Please note: At this moment, there is no infornmatevailable to distinguish between the
(stereo)isomers of hexahydromethylphthalic anhydriélost, if not all, study reports that

investigated the exposure and/or possible healéctsf did not specify whether they used the
specific isomer or mixture of isomers. Unless statéherwise, it is assumed that the mixture of
isomers is considered and results assumed to lseforkll stereocisomers.
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Sensitization
Toxicological mechanism of MHHPA sensitisation

Sensitisation is characterized by two phases, the. induction and elicitation phases of
sensitization. These phases are explained as fllow

- During the induction of sensitization, the immungstem develops a heightened
susceptibility to react to MHHPA entering the bodire development of sensitization may
take from days to years of exposure to developenddpg on the intensity, frequency and
duration of exposure and the individual. Duringsttime, the immune system is developing
an expanded population of T lymphocytes (T-cellgable of recognising and responding
to the chemical. For MHHPA there is no specificadavailable on the time required for the
development of sensitization. It is widely acceptledt sensitisation arises after a latency
period of exposure.

- During the elicitation phase, exposure to MHHPA l@a& the classical type |
hypersensitivity inflammatory reaction, resultirgg £xample in chronic inflammation of the
lungs. This can lead to permanent impairment ofuhg (see section 6.3.1.1.; Holgate et al.
1999).

The toxicological mechanism of action of MHHPA, vl molecular weight substance (LMW), is

thought to be IgE mediated. With the IgE mediatathway is meant basically the sensitisation
process as described above, where specific Igbahés play a major role in recognition of the
foreign antigen. Maestrelli et al. state that tlhespnce of specific IgE antibodies may be highly
diagnostic and prognostic of occupational asthma.

For many LMW substances another pathway, withowcifig IgE and perhaps even without
triggering the immune system, can occur (Sastet. @003; Maestrelli et al. 2009). Both pathways,
the IgE mediated and IgE independent pathways ifpgss cell-mediated immunological reaction),
appear to have the same effects on the airways isgoairway inflammation, infiltration of
inflammatory cells, bronchial constriction and agvwemodelling, making it difficult to distinguish
between the pathways. A well-known example of sstuire that also induces its effects via both
pathways is toluene diisocyanate and could thesaigti be the case for acid anhydrides as well
(Sastre et al. 2003). Until now, no evidence hasenlfound that indicates that acid anhydrides can
cause occupational asthma through the IgE indep¢rmEthway or not. This IgE independent
pathway could explain why certain symptomatic sciigjedid not positively responded to the
radioallergosorbent test (RAST) wherein specifiE lgvels are quantified, but still may have an
immunological driven reaction.

Furthermore, the irritant property of LMW, like MHRA, can also lead to asthma like symptoms
that will appear rapidly, especially after acutghhiexposures, often labelled “reactive airways
dysfunction syndrome” or “irritant-induced asthn{&astre et al. 2003).

Skin

Information on skin sensitisation by MHHPA in publiterature is scarce. MHHPA is classified as
a skin sensitizer category 1 according to CLP r&gut 1272/2008. Phthalic anhydride (PA) has
been classified a moderate skin sensitizer basethional studies. Howevemn vivoanimal studies
conducted to evaluate cytokine production pattéoiiewing topical sensitization to several cyclic
anhydrides, including PA but not MHHPA, seem toicate that the tested substances were
negative in inducing type IV contact allergy (WHZD09).
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One case report suggests that MHHPA can induce &fleegic contact dermatitis (type IV
hypersensitisation) based on positive reactiore ratch test. The allergic reaction was confirmed
by immunohistochemical and electron microscopiceolsions, because MHHPA also induced
irritation effects in controls that may give similymptoms. In the patient of the case study a type
hypersensitisation resulting in contact urticaresvebserved as well (Kanerva et al. 1997). The skin
effects occurred sooner than rhinitis after inhatain chamber provocations, which indicates that
skin effects may result from inhalation exposugE-mediated contact urticaria is known to be
induced by contact or even airborne exposure tbocgnhydrides (Helaskoski et al. 2009).

For hexahydrophthalic anhydride (HHPA) and MHHPAeocase of contact urticaria due to
airborne exposure is described by Kanerva et QLA 32-year-old atopic man began work as a
winder in a plant producing electrical machines. dé&eloped rhinitis and conjunctivitis within a
few months, but consulted a doctor no earlier thiter 7 years. He had not previously had skin
symptoms, but then also developed work-relatedtpsiand redness on his arms and face, and was
referred for further investigation. He came frowarkplace where MHHPA and HHPA were used
to harden cycloaliphatic and diglycidyl ether ofhenol A (DGEBA) epoxy resins (ER). A
provocation test with MHHPA 1% aq. was positive@tmin; a provocation test with the hardener
(containing 60—72% HHPA according to the safetyadsteet) was negative when it was tested at
1% aq., but when applied undiluted, it provoked &limeg. It was concluded that the patient had
occupational contact urticaria from MHHPA and HHPPhe patient did not have direct skin
contact with MHHPA or HHPA, and the symptoms weredently due to airborne contact.
Investigations showed that he did not have occapatiasthma. It was recommended to the worker
to change his job.

Jolanki et al. (1987; as cited in WHO 2009) repbrten a case of MHHPA-induced contact
urticaria in a worker where electronic componengsexfilled with MHHPA—cured epoxy resin.

Tarvainen et al. (1995; as cited in WHO 2009) reggmbtwo cases of contact urticaria, one due to
MHHPA and the other due to methyl tetrahydrophthalhhydride. Symptoms of urticaria began 2
months after airborne exposure. Later, conjunasivrhinitis, and asthma symptoms developed. An
IgE-mediated allergy was diagnosed by means of mhkak tests and specific IgE antibodies.

Respiratory

MHHPA is classified as a respiratory sensitizeegaty 1 according to CLP regulation 1272/2008.
MHHPA is known to induce IgE-mediated respiratopngsitization followed by allergic disease
(e.g. allergic rhinitis often associated with alierconjunctivitis and bronchial asthma) as are the
cyclic acid anhydrides in general (WHO 2009). Taerfation of protein adducts is hypothesized to
be the first step in sensitization. The formati@s bbeen demonstrated by total protein and albumin
adducts of MHHPA and HHPA in the plasma of exposedkers (WHO 2009).

Experiments with sensitized animals have demomrsiréte formation of anhydride-specific IgE
and IgG antibodies. MHHPA challenges to sensitiaednals resulted in obstructive bronchial

2 A wheal is araised, itchy (pruritic) area of skin that is almabkvays an overt sign of allergy. Wheals refléotumscribed dermal
edema (fluid collection in the layer of skin beltve surface). A wheal is a prima facie evidenceafoallergic response of the skin.
A wheal is also sometimes called a welt and oftaiva (MedicineNet.com 2008).

10
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reactions (WHO 2009). The induction time for patispecific IgE antibodies was 8.8 months
(range 1-35 months) when workers exposed to MHHRKPA, and methyl tetrahydrophthalic
anhydride (MTHPA) were followed. Inhibition studiasd passive transfer studies have supported
the specificity of IgE antibodies, but cross-redtfiamong some acid anhydrides has been reported
(Topping et al., 1986; Welinder & Nielsen, 1991 ,ekler et al., 1994; Lowenthal et al., 1994, all
cited in WHO 2009).

Specific cases of respiratory allergy for MHHPAradchave not been reported. A probable reason
for this observation is that MHHPA is commonly useda specific mixture with HHPA for
technical application reasons (personal commumicawith industries). For this reason, most
studies consider exposure to both HHPA and MHHPA the effects thereof as to whether the
substances can induce type | hypersensitivity m@agt described by cases of respiratory
sensitization in workers (WHO 2009). Proof of typéhypersensitive reactions are generally
obtained by performing a radioallergosorbent tB®3T), wherein specific IgE determinations are
made, complemented by skin prick tests and airbohadlenges with the substance. Although, the
tests themselves do no necessarily indicate threepee of clinical effects, they do indicate that a
subject has become sensitized or not to the spestifistance. An overview of the cited studies in
WHO (2009) are described in more detail below:

Welinder et al. (1994) found that workers exposeHHPA in electronics industry at levels of <10,
10-50, and >5Qg/m® (determined in the period 1989-1990) had develagpetific IgE antibodies,
but there was no evidence of a consistently inangasxposure-response. The setup of the cross-
sectional study may be the cause of the lack dear @xposure-response. MHHPA is used to a
lesser extent, but average exposure levels found @end 48 ug/iin two casting departments,
respectively, with a total range of 2-403 pg/mlthough the authors restrict their conclusioos t
HHPA, they do state that a high correlation wasntblbetween IgE antibodies to HHPA-HSA
(human serum albumin) and MHHPA-HSA (r=0.94) intileg that MHHPA may also be a potent
IgE sensitizer and probably cross-reacts with HHBAsides the respiratory sensitisation of the
subjects, there was no mentioning of clinical éfdxy the authors.

Tarvainen et al. (1995; as cited in WHO 2009) regmbitwo cases of contact urticaria, one due to
MHHPA, the other due to methyl tetrahydrophthalithydride. Symptoms of urticaria began 2
months after airborne exposure. Later, conjundsivihinitis, and asthma symptoms developed. An
IgE-mediated allergy was diagnosed by means of mkak tests and specific IgE antibodies.

Welinder et al. (2001) followed workers exposedHblPA, MHHPA and methyl tetrahydro-
phthalic anhydride for an average of 33 monthsgeai+85 months) in a prospective study. The
exposures in 3 plants ranged from <1 to 189 [ifgmthe substances combined. The highest mean
exposure to MHHPA was 12 pgfim plant 1. The authors did not provide substarpeeific IgE
sensitisation data and argued that combined arsatgsihe three substances were justified based on
animal experimental data showing similar mechanjsmsvas shown previously by Topping et al.,
1986; Welinder & Nielsen, 1991; Drexler et al., 499owenthal et al., 1994; all cited in WHO
2009. Thus rather than looking at single substanites author chose to combine them in the
analyses. For all plants combined, 13% respondsdiy®to IgE in the RAST and 16% responded
positive to IgG. The authors calculated an incréagsk (odds ratio: 3.4 (95% confidence interval
1.2-9.4) when subjects are exposed higher thanglfspiPreliminary symptoms reported were eye
irritation, nose blockage and running nose, notihgt the irritant nature of the cyclic acid
anhydrides may have caused the effects as weler@tmical symptoms were reported in Nielsen
et al. (2001).

11
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Nielsen et al. (2001) evaluated the exposure—respeiationships for HHPA and MHHPA and the
development of specific IgE and IgG antibodies amk-related symptoms in follow-up of the
work by Welinder et al. 2001. There were 154 exgdaserkers and 57 referents in this study of an
epoxy resin—using factory. Air levels of these ahiges were determined by GC-MS. The air
levels ranged from <1 to 94g/m3 for HHPA and from <3 to 7idg/m3 for MHHPA. For the
exposed workers, there was high prevalence of tsgatgon (combined cyclic acid anhydride IgE,
22%; combined IgG, 21%), which correlated with esype. Atopy and smoking did not increase
this risk. Work-related symptoms, such as eyeatioh, nose irritation, nose bleeding, and lower
airways irritation resulting in symptoms such asphea, wheezing, chest tightness, or dry cough,
were also more prevalent among the workers compaitedthe referents.

Other case reports were found in public literatame in a combined Nordic Exposure Group and
Dutch Expert Committee on Occupational standarg®rte(Keskinen 2004). These studies are
described below:

Sala et al. (1996) reports on a 40 year old malgeqawho had laryngitis with specific
hypersensitivity to MHHPA. The patient has beencsqul for 13 years as an electrician to this
substance (no further details given). The patieaponded to a provocation tests scoring 2 of 4 in
vocal cord status change, responded positive inskiire prick test (+++) and had elevated IgE
levels. Another symptom reported was rhinitis.

Yokota, et al. (2002) investigated thirty-two workeén a plant manufacturing light-emitting diodes
(LEDs) for portable telephones by questionnaire ardblogic investigations. An epoxy resin
system with a mixture of HHPA and MHHPA as a hartenas located in three separate sections
of the plant where the LEDs were encapsulated engpoxy resin mixture for protection. The
amounts of the hardener used in a month in worlkgl#g B, and C were about 1800 kg, about 60
kg, and about 15 kg, respectively. According to shéety data sheet, the main component in the
hardener is HHPA, but MHHPA has also been usedh @aglded ingredient to HHPA. In workplaces
A and C, the encapsulation process was made byoluseo big enclosed epoxy coating and
hardening systems and one small system of that tygspectively. Air of the workplaces was
contaminated by the anhydride vapor from the curowgns (temperature 100-150°C). In
workplace B, the encapsulation process consistinth® coating department and the hardening
department, it was made by use of five small-emelospoxy coating systems, and coated LEDs
were transported to curing ovens by workers. Sniokes demonstrated visually that air currents
from the hardening department flowed to the coatiegpartment. All exposed workers were
involved in monitoring work, the resin mixing pratee, or both. The subjects completed a
guestionnaire about symptoms (from the eyes, rense,lower respiratory tract), their relation to
work, atopic history, smoking status, duration gp@sure, and occupational history. After that, a
physician performed a physical examination and usenislood samples were obtained. Rhinitis,
conjunctivitis, or asthma in the workplace morenthaice a week, with no complaints at the
weekends or during holidays, were considered asatidg work-related symptoms. Eight (25%) of
the 32 workers tested had positive HHPA speciflg, Igpecific IgE reactions to MHHPA were not
determined in this study. Five had work relateditts and three with additional conjunctives. None
of the subjects had yet symptoms of work-relatédrag. The exposure time to onset of symptoms
ranged from 1-10 months. Exposure levels ranged ft® — 62.4 pg/thfor HHPA and 2.0 — 52.8
ng/nt for MHHPA.

Jones et al. (2004) investigated the relationsbleigveen genetic susceptibility in the HLA alleles
and known cases of HHPA, MHHPA and methyl tetrabptithalic anhydride hypersensitisation.
The cases were confirmed by skin prick tests amdiBp nasal challenges. In total 52 cases were
selected. Nineteen subjects were exposed previdodlyw levels, i.e. <10 pg/fin16 subjects to
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10-50 pg/m and the remaining subjects were exposed prevideslgvels exceeding 50 pgim
Further details on symptoms, prevalence valuesulbstance specific cases were not presented.

Helaskoski et al. (2009) described 21 patientspfi8hom were previously diagnosed with allergic
rhinitis, that were diagnosed with occupational tech urticaria. The subjects were submitted to
skin prick tests and specific IgE determinationse TFinnish patients were selected based on
occupational medical history (1990-2006). Theyvedirked in the electronics industry as winder,
installation worker, production line worker, chinynsweeper, electrician or impregnator. Fifteen
patients had come into contact with MHHPA on in therkplace, of which 13 exclusively to
MHHPA. Of the latter 13 patients, 10 were diagnos&tth anhydride rhinitis and 2 subjects with
anhydride asthma of which the specific substance nmea identified, but considering the indicated
exposure must have been caused by MHHPA. The gkak pests generally showed that the
reaction was highest when challenged with the antigdused at the workplace, but that other
anhydrides also caused positive reactions, indieatf cross-reactions.

Jeppsson et al. (2009) included 12 workers in tipdiot’ study to investigate MHHPA adducted
HSA in NAL (nasal lavages) fluids. All workers agenployed at a plant manufacturing electrical
capacitators using MHHPA in its processes. The exxkunderwent medical examinations and
filled out questionnaires regarding symptoms thaoutgh be work related. Six subjects were
sensitized to MHHPA, the other selected workersewsst. The exposure at the workplace was
considered to be to MHHPA vapours, but was not tfietht by measurements. Instead,
biomonitoring data from urine was used resultingiinaverage exposure level of 9 pugy/@f the
sensitized subjects, 2 reported to have had nesslinigs and eye and nose symptoms in the past 2
days, against 1 reported nose bleed, 2 reportedamgienose symptoms and 1 lower airways
symptom in the non-sensitized subjects. Based esethesults the authors stated cautiously that
sensitisation and symptoms do not seem to follmlear dose-response, however mention that the
study design is too limited to base conclusionsTdre authors continue saying that their findings,
i.e. symptoms of eye and nose are more profound lthaer airways symptoms and that half of
symptomatic subjects are sensitized, were consigtigh others (Nielsen et al. 2001; Welinder et
al. 1994; 2001).

Cross-reactions with other cyclic acid anhydrides

The number of studies where MHHPA and related hesffiects were exclusively investigated are
scarce. Most of the studies involve co-exposuré wther cyclic acid anhydrides such as HHPA.
HHPA and MHHPA are closely related structurally aploserved health effects are the same
showing similar patterns. Rosqvist et al. 2003 seeshow that HHPA and MHHPA have different
exposure-response relationships based on the spg&fresponse, but mention that the differences
may be simply explained by higher IgE responseMiHPA at already very low exposures
compared to HHPA IgE response. The authors futbaclude that MHHPA may be more potent
than HHPA. In literature, there are a number ofnepi@s of cross-reactions within the cyclic acid
anhydrides.

Welinder et al. 1994 showed the cross-reactivetyvéen HHPA-HSA and MHHPA-HSA (see
above). Hatanaka et al. (1997; as cited in WHO 28@fsitized rabbits subcutaneously to phthalic
anhydride—rat serum albumin (RSA). Anti-phthalichatride—RSA 1gG was observed in high
titres, as were anti-phthalic anhydride—HSA 1gG anti-HSA IgG. The anti-phthalic anhydride—
HSA antibodies were cross-reactive with HHPA-HSA, HINPA-HSA, and methyl
tetrahydrophthalic anhydride—HSA. The observatiopdielaskoski et al. (2009) in the skin prick
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tests and IgE determinations show a similar pictidelow the results table (Table 5.1) from
Helaskoski et al. was adopted:

Table 5.1: Results of skin prick tests and spedgle determination (RAST) after challenge with a
range of cyclic acid anhydrides for a number ofgds that are exposed to one or two anhydrides
at the workplace.

PA MA TMA MHHPA MTHFPA HHPA CA
Patient Anhydnde used Prick IgE Prick IgE Prick IgE  Pmck IgE Prick IgE Prick IgE Prick IgE
number at the workplace (mm) (kU/D) (mm) (kU/l) (mm) (kUT) (mm) (kU/D (mm) (KUY (mm) (kUMD (mm) (kU/T)
1 MHHFPA 9 46 K — 0 : 28 45 9 122 33 == =
2 MHHPA 5 B0 5 1.9 0 <03 11 - 7 151 9 155 3
3 MHHFPA 0 23 3 12 0 <03 20 1.3 7 L 35 — =
4 MHHPA 0 - 0 — 0 - 8 = - = 9 315 0 =
5 HHPA, MHHPA 7 149 9 — 4 - 10 - 10 - 1 -~ —
6 MHHPA 5 046 0 — 0 - 9 - T 1535 6 20 0
7 MHHPA 0 39 0 — 0 - 10 LT 6 - 6 4.0 0 =
8 MHHPA 0 s 0 — 0 . 14 . = 244 18 167 0 =
9 MHHFPA 0 1.7 3 04 0 <03 7 27 7 44 7 4.1 -
10 MHHPA 7 7.2 4 .o 0 0.5 20 33 15 9.1 40 W2 — ==
11 MHHFPA 9 74 B 1.9 4 12 13 0.1 13 1458 — = =
12 MHHPA ] 40 0 <03 4 - 21 31 6 63 7 — = -
13 MHHPA 11 83 6 23 6 1.0 13 9.4 12 188 13 149 6
14 MHHFPA 0 1.3 0 <3 0 <03 § e 4 0 6 — = ==
s MHHPA. MTHPA 10 =525 9 87 7 6.2 10 525 9 =828 — = = =
16 MTHPA 3 517 — 5 - 8 - 10 1z 10 = 0
17 MTHPA 0 <03 0 <03 0 <03 5 <03 8§ <03 ¥ = =
18 PA 6 14 0 <03 0 <03 0 <03 0 <03 0 = =
19 PA 4 0.7 0 <3 0 <0.3 0 <03 0 <03 0 <(.3 — 0
20 MA 0 14 14 94 0 - 0 - 0 = 0 = a
21 CA 3 k2 -5 1.7 4 =03 6 1.1 6 29 6 24 10 120

—, not tested: CA, chlorendic anhydride; HHPA, hexahydrophthahe anhydride; IgE. immunoglobulin E; M A, maleic anhydride;
MHHPA, methyl hexahydrophthalic anhydride; MTHPA , methyl tetrahydrophthalic anhydride; PA, phthalic anhydride; TMA,
trimellitic anhydride.

*The anhydride causing the contact urticaria are indicated in bold.

Risk related information

Recently, the Health Council of the Netherlands pragposed a method to derive reference values
for respiratory sensitizers based on sensitizaa®wgritical effect since it plays a crucial biolcai
role and is a prerequisite for the developmentlief@y. Although it is plausible that a threshold
exists below which no induction of allergic sermdtion may be expected, in most cases the
threshold level will be too low to discern usingetkechniques presently available. Instead, a
reference value is calculated, which is a concaatralevel that corresponds to a predefined
accepted level of risk of allergic sensitizatiore@ith Council of the Netherlands 2008).

For HHPA, such a reference value has been receaigulated by the Health Council of the
Netherlands (Health Council of the Netherlands 20T@o studies (Nielsen, et al. 2001; Rosqvist,
et al. 2003) on the relationship between exposudHPA and specific IgE sensitization provided a
basis for deriving an reference value for respmagensitisation. It concerns two different study
populations from the same research group, with @oatbexposure to HHPA and MHHPA, but
with data separated for allergic IgE-mediated seagion and exposure levels for both HHPA and
MHHPA. The Dutch expert Committee on Occupatiorafes/ from the Health Coundletermined

an exposure level at which 10% of the occupatignakposed population will get specifically
sensitized to HHPA as the starting point. This leverresponds to 0.73g HHPA/n?. The
committee took this level as a starting point falcalating exposure levels corresponding to lower
additional sensitization risks (note that such lewhould be compared to a derived minimal effect
level, DMEL). The linear model was applied for HHH#ecause data that would indicate otherwise
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are limited. Using the exposure level of O@BHHPA/nT with an additional risk of sensitization of
10% as point of departure, the exposure levelgi@ete values) corresponding to an additional risk
of 0.1% and 1% amount to:
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« 0.007 pg HHPA/n®, which corresponds to an additional risk of 0.1#e do occupational
exposure, as an 8-hour time weighted average ctatien

« 0.07 ug HHPA/nT, which corresponds to an additional risk of 1% tlueccupational exposure,
as an 8-hour time weighted average concentration.

The predefined additional risks are extra risksseduby occupational exposure that comes on top
of the risk of becoming sensitized to HHPA in thengral population. Please note that becoming
sensitized does not mean one will suffer from chhieffects. A second or repeated exposure is
required to elicit an effect once a subject hasobexr sensitized and at first can be mild. Such
effects, however, are likely to progress into meevere effects if exposure is prolonged (see
section 6.3.1.1). The Health Council states furthet these reference values serve as examples,
since also policy and social considerations shbeldaken into account in deciding on the level of
the predefined additional risk levels. The Healthu@cil concluded that there was insufficient data
available for MHHPA to derive a risk level.

In the registration dossier under REACH, an inhatalong-term derived no effect level (DNEL) of
79.3 mg/m (worker population) for MHHPA is derived based thie oral repeated dose toxicity
data. Local irritating and sensitization effecte aot taken into account. Instead, sensitization is
regarded as an effect for which a threshold (nectffexposure cannot be determined. As a result, a
DNEL/DMEL for the hazard respiratory sensitizatiamnot derived. Although the RCR in the
registration dossier is below one, given the higdHDR, this probably does not prevent workers
from the risk of respiratory sensitization. On tbentrary, the inhalation exposure estimate of
MHHPA in the registration dossier (confidential ajaindicates a realistic risk for respiratory
sensitization as increased levels of specific IgiEeninked to exposure at workplace at ranges from
10-50 pg/m (see also table 5.2 below), and the additional léskls derived by the Dutch Health
Council are even much lower.

Potency

Other cyclic acid anhydrides have been recognisegaent respiratory sensitizers. From the
limited epidemiological data available on cycliadaanhydrides, it appears there is a difference in
potency. The WHO CICAD document (WHO 2009) sumnetithe available epidemiological data

as follows:

Table 5.2: Critical effects in humans with correspading exposure levels of cyclic acid
anhydrides (adopted from WHO 2009)

Acid anhydride Exposure level (ug/m?) Critical effect References
Phthalic anhydride 1500-17 400 Sensitization, asthma Nielsen et al_ (1988)
- - Sensitization, work-related asthma -

Tetrachlorophthalic anhydride 140-590 symptoms Liss et al. (1993)

- - - Sensitization, work-related
Trimellitic anhydride 1040 symptoms Barker et al. (1998)
Hexahydrophthalic anhydride 10-50 Sensitization Welinder et al. (1994)
and methyl hexahydrophthalic
anhydride
Methyl tetrahydrophthalic 590 Sensitization, rhinoconjunctivitis, Nielsen et al. (1992); Yokota
anhydride asthma et al. (1999)

For two cyclic acid anhydrides (HHPA and TMA) saféint epidemiological data was available to
calculated reference values according to The Heatihncil of the Netherlands. The reference
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values corresponding to an additional risk of seraion of 10% are 0.78g/m> and 18ug/m® for
HHPA and TMA respectively.

The available data supposes that HHPA is amongthst potent cyclic acid anhydrides in the
group of cyclic acid anhydrides. As can be deddomd Table 5.2, it is anticipated by WHO that
MHHPA and HHPA have the same potency of inducirspiratory sensitisation, where it should be
noted that based on the study by Rosqvist et @03Rit seems that MHHPA is more potent than
HHPA.

5 ENVIRONMENTAL HAZARD ASSASSEMENT

Not relevant.
6 CONCLUSIONS ON THE SVHC PROPERTIES

6.1 PBT, vPvB assessment

Not relevant.

6.2 CMR assessment

Not relevant.

6.3  Substances of equivalent level of concern assessmen

MHHPA is covered by index number 607-241-00-6 ofg&ation (EC) No 1272/2008 and
classified in Annex VI, Part 3, Table 3.1 (list bhrmonised classification and labelling of
hazardous substances) as respiratory sensitiz&4{H8lay cause allergy or asthma symptoms or
breathing difficulties if inhaled’). The correspang classification in Annex VI, part 3, Table 3.2
(the list of harmonised classification and labgjliof hazardous substances from Annex | to
Directive 67/548/EEC) of Regulation (EC) No 1272)&0s respiratory sensitizer (R42/43: ‘May
cause sensitization by inhalation and skin confa8ection 4 of this report describes several cases
of respiratory sensitisation, where symptoms of t@cin urticaria, rhinitis and one case of
occupational asthma due to co-exposure to MHHPA ldRIPA was described, indicating the
potential of MHHPA to induce respiratory sensitisat

According to Article 57(f) of the REACH legislatio(Regulation (EC) No 1907/2006) the
following substances may be included in Annex Xtvaccordance with the procedure laid down in
Article 58:

- substances [...] which do not fulfil the criteria pbints (d) or (e) — for which there is
scientific evidence of probable serious effecthiuman health or the environment which
give rise to an equivalent level of concern to ghosother substances listed in points (a) to
(e) and which are identified on a case-by-case dasiaccordance with the procedure set
out in Article 59.

17



ANNEX XV — SVHC DOSSIER MHHPA — CAS NO. 25550-51-0

The REACH guidance on the identification of SVH@://echa.europa.eu/web/guest/quidance-
documents/quidance-on-readbrther elaborates on the identification of a S¥Eccording to
Article 57(f). The following is stated concerningtigle 57(f):

The concerns for substances which exhibit carcinmity, mutagenicity and reproductive toxicity
arise from a number of factors — the seriousnesheeffects, the often irreversible nature of the
effects, the consequences for society and theudiifiin performing concentration-based risk
assessments - should be taken into account whesideoimg whether a substance shows an
equivalent level of concern to CMR (cat 1 or 2)stahces.

Other effects that are serious could be considanaelation to an equivalent level of concern to RM
especially if the effects may also be irreversiBleamples of other effects that can be considerdubt
serious and irreversible in humans are includethie box below:

* Substance-related deaths.

* Major permanent functional changes in the centmaperipheral nervous system, including
sight, hearing and the sense of smell.

» Severe organ damage or major permanent functiohahges in other organ systems (for
example the lungs).

« Consistent changes in clinical biochemistry, hattogy or urinalysis parameters which
indicate severe and permanent organ dysfunc

However, as noted above, indications or confirmatb these serious effects alone are not suffid@nt
deciding whether the substance is considered tof leguivalent concern and all contributing factéos

the observed serious effect(s) need to be considAreother consideration is whether the risks ftbm
serious effects seen can be adequately addressadhbymal risk assessment or not. If the answer to
this is yes, then the substance could probably &eaged through other REACH procedures, primarily
registration. For example, although e.g. lethal#ya serious effect, an equivalent concern shoaotdoe
generated on the basis of acute lethality alongh@&scan usually be adequately addressed by a alorm
risk assessment methodology. If an Authority hapision or concerns that such a substance poses an
unacceptable risk, it could be considered to adsldese through the restrictions procedure. If the
answer to the question above is that a normal assessment methodology is not adequate, and there i
sufficient scientific evidence to conclude thaimes effects are probable and that exposure of msma
to the chemical is likely to occur under normal dibions of use, then the substance should be
considered as being of equivalent concern.

In conclusion, after the interpretation of the leigxt and the REACH guidance, the identification
of a substance as SVHC based on Article 57(f) regua case by case approach:

I. Assessment of the hazard properties of the sulestamt comparison of their potential impact
on health and other factors with the impacts paéwntelicited by carcinogenic, mutagenic or
reprotoxic substances meeting the criteria of Agtk7 (a-c)

ii. Evidence that the substance is of equivalent leffebncern (by concluding on the results of
the comparison of hazard properties and potemtiphcts described under (i)).

6.3.1 Assessment of the hazard properties

The guidance on the identification of SVHC indicagenumber of factors that should be taken into
account when considering whether a substance showsguivalent level of concern to CMR (cat 1
or 2) substances; seriousness of effects, irrduétgiof health effects, the consequences for
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society, and difficulty in performing concentratibased risk assessment are mentioned to be
important. They are discussed in the sections hebetails on the sensitizing properties of
MHHPA are provided in chapter 4.

6.3.1.1 The seriousness of the effect

The chemical properties of certain substances oasilply lead to health effects, in a part of the
exposed population to these substances. The extehése health effects can range from mild to
seriou$, depending on e.g. the properties of the chemticalgxtent of the exposure (concentration
and duration) and a number of other factors.

Exposure to substances classified as carcinogemautagenic has the potential to cause serious
health effects in a proportion of the populatioa. iserious and permanent organ dysfunction,
inheritable defects and/or death.

Exposure to substances classified as toxic to dpwetntal reproduction also has the potential to
cause serious health effects in a proportion ofgbpulation i.e. serious and permanent organ
dysfunction, defects and/or death.

In the case of MHHPA, a respiratory sensitizerjoger and permanent organ dysfunction is a
possible outcome. MHHPA is known to sensitize stiisjeat the workplace and is suspected to
cause asthma and rhinitis/conjunctivitis in a mdréxposed individuals (WHO 2009). The effects
of occupational asthma are severe and may incl@tmament impairment of lung function if
subjects continue to work under exposure. The Uyidgr mechanism (regardless of type of
sensitisation (Sastre et al. 2003)) is describeHidigate et al. (1999) and simplified represented a
follows: prolonged inflammatory reactions in thads result in lung epithelia that are continuously
under stress and will be held in the repair ‘modéie epithelial injury, proinflammatory products
and repair or growth factors that are constantlgsent can drive airway ‘wall’ remodelling to
protect the lungs from further injury. A key isssethat there might be irreversible damage to lung
functions, before it is appreciated that there ikealth problem. While health effects such as
coughing maybe mild at first, as exposure is prgémhat the workplace the health effects can
become more serious leading to occupational astimdapermanent lung impairment eventually.
Permanent lung impairment is not regularly seenoacupational disease registries, because
occupational asthma often already inhibits workamgl is considered to be incapacitating, and is
difficult to establish. In addition, exposure teethllergen can cause asthma attacks and thus both
chronic and acute severe effects may result fromHWA exposure. Acute high exposures may
lead to the reactive airways dysfunction syndrome.

The case reports and epidemiology studies in wopkgulations have shown that health effects
such as rhinitis, conjunctivitis and occupationsthana can result from MHHPA exposure. Effects
have been so severe that subjects were forcecve kaeir current job. It is noted that most cases
date back to the period 1990-2006, cases that are racent have not been found in literature.

3 In the context of theGuideline on the definition of a potential seriaisk to public health in the context of Article
29(1) and (2) of Directive 2001/83/E@he term ‘serious’ means a hazard that could resulieath, could be life-
threatening, could result in patient hospitalisatio prolongation of existing hospitalisation, abuésult in persistent or
significant disability or incapacity, or could becangenital anomaly/birth defect or permanent aignged signs in
exposed humans.
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6.3.1.2 Irreversibility of health effects

An irreversible health effect is a permanent chaimgéhe structure and/or function of an organ
system or a permanently increased risk of suffefiogn a disease or some other threat to health.
Irreversible effects vary in intensity and are rethboth to the amount and duration of exposure and
the age at which the person is initially exposedisk or effect may diminish over time, but it may
also increase; some risk may remain many yearsa{f®sure has ended (Brodish 1998).

Exposure to substances classified as carcinogemwtagenic could lead to cancer which can lead
to death or irreversible morbidity in a proportiohthe population.

Exposure to substances classified as toxic to dpuetntal reproduction has the potential to cause
irreversible malformations, abnormalities and imesible morbidity.

Exposure to MHHPA has the potential to induce iersible sensitization to the substance.
Sensitization in itself is irreversible but not adverse effect per se. It is only when the semrsitiz
individual is exposed to MHHPA again, that signsedj. asthma, rhinitis and/or conjunctiviusl
occur. The sensitized subject may also respondhter @acid anhydrides, e.g. HHPA, when cross
reactivity has occurred. The IgE antibodies, neddedecognition in the hypersensitivity process,
remain in the human body for a very long time arelfarmed as long as subjects are exposed. The
half-life of IgE immunoglobines can vary betweewesal months to years and in most cases will
practically mean that a subject is sensitized Hier riest of his life. As already described in sectio
6.3.1.1, prolonged exposure can lead to permanegtdamage as lung walls are remodelled if the
lungs are under continuous stress.

6.3.1.3 The consequences for society

There is a certain level of concern in society witecomes to chemicals, especially in terms of
where they end up and what type of effect theylaare on a person’s health.

In general there is widespread concern in socieganding cancer (carcinogens/mutagens), due to
the uncertainty of the future effects which magam.g. development of cancer and potential death.

The potential adverse effects on children (develamtad reprotoxicity) e.g. severe malformations
or restrained intellectual capabilities causingnaited quality of life are of high concern for the
society. There can also be a high cost of treatffegted individuals in society.

Health effects caused by MHHPA can lead to permiadisability as the lungs are ‘restructured’,
which can be viewed as a concern within societyplsaupational asthma is already considered one
of the most important occupational diseases. Bedr@alth effects, there can also be a significant
cost of treating affected individuals in societyrthermore, when respiratory sensitization is cduse
by the working conditions, workers are not abl@éoform their original work anymore and have to
be assigned other work or will need to be re-tritee perform other work. Once occupational
asthma has developed, the restrictions in work grapeyond those workplaces where MHHPA is
used, but can have consequences for other worlglémeexample dusty environments. Costs to
society can be high, if absenteeism, loss of jabd,medical treatments are considered.

No specific information is available on the prevae of occupational asthma due to MHHPA
exposure alone. There are however some estimatasydtic acid anhydrides as a group in the
Netherlands. It is estimated by the Health Counicthe Netherlands that at least a thousand people
in the Netherlands are occupationally exposed taml amhydrides (Health Council of the
Netherlands 2008). In their report, it is stateatth
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Figures for the prevalence of work-related senaiten to anhydride conjugates vary from about
13 to 38% (for specific serum IgE and/or IgG) amdnf about 8 to 17% (for SPT with serum
albumin anhydride conjugates). No specific serait® to these agents was detected in unexposed
people. Greater exposure and atopy were founddmease the likelihood of specific IgE-mediated
and/or lgG-mediated sensitisation. Among peoplaipationally exposed to acid anhydrides, the
prevalence of occupational asthma was up to 30%il&i prevalences of nasal disorders have
been reported. For nasal disorders, a correspondiggre of 30 to 49% has been reported, and a
figure of 62 to 85% for nasal haemorrhage. Thereassiderable spread in the prevalences quoted
for acid anhydrides. This is attributable partly thfferences in exposure level, in the type of
anhydride and in the nature of the industrial use.

6.3.1.4 Difficulty in performing concentration-based risk assessment

For most substances a hazard and risk assessmedme peerformed. In such assessments a no effect
“safe” level can be determined from human or anidah providing a DNEL (Derived No-Effect
Level). These levels can be compared to the pesdliekposure levels to determine the risk. For
some hazard classes the available information natyenable a toxicological threshold and
therefore a DNEL to be established.

In the case of respiratory sensitizers, it is diffi to establish what the threshold dose is fer th
induction and elicitation phases of response. Térevdtion of a safe concentration is not routinely
possible and any figure derived would be associaii#itl large uncertainty (for details see section
4). This in turn leads to difficulties in assesswigether the risk management measures in place (or
envisaged) are suitable to control the risk to éegaate level. Instead, in some cases a reference
value, a concentration level that corresponds foreslefined accepted level of risk of allergic
sensitization, can be calculated when appropriateam data are available, e.g. a DMEL could be
derived. It should however be noted that protectibnaive subjects of becoming sensitized, does
not necessarily also protect the already sensisabgects.

Recently, the Health Council of the Netherlands fvagposed a method to derive reference values
for respiratory sensitizers based on sensitizaa®wgritical effect since it plays a crucial biolcayi
role and is a prerequisite for the developmentliefgy. Although it is plausible that a threshold
exists below which no allergic sensitization mayelpected, in most cases the threshold level will
be too low to discern using the techniques pregeatiailable. Instead, a reference value is
calculated, a concentration level that correspdods predefined accepted level of risk of allergic
sensitization (Health Council of the Netherland6&0

For HHPA such a reference value has been receafyulated by the Health Council of the
Netherlands (Health Council of the Netherlands 201@sing the exposure level of 0.7y
HHPA/m® with an additional risk of sensitization of 10%psnt of departure, the exposure levels
(reference values) corresponding to an additiasklaf 0.1% and 1% amount to:

« 0.007 pg HHPA/n®, which corresponds to an additional risk of 0.1#e do occupational
exposure, as an 8-hour time weighted average ctatien

« 0.07 ug HHPA/nT, which corresponds to an additional risk of 1% tlueccupational exposure,
as an 8-hour time weighted average concentration.

The predefined additional risks are extra risksseduby occupational exposure that comes on top
of the risk of getting sensitized to HHPA in thengeal population. The Health Council states

further that these reference values serve as eramgince also policy and social considerations
should be taken into account in deciding on thellet the predefined additional risk levels
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For MHHPA such a reference value could not be d¢aled by the Health Council of the
Netherlands (Health Council of the Netherlands 20%0hce the available data did not allow a
scientifically sound derivation of the referencéuea

In the registration dossier, an inhalation longnt@&NEL of 79.3 mg/mis derived based on the oral
repeated dose toxicity data. Local irritating amahsstization effects are not taken into account.
Instead, sensitization is regarded as an effectvfoch a threshold (no effect) exposure cannot be
determined. As a result, a DNEL for the endpoimsgezation is not derived. Although the RCR in
the registration dossier is below one, given tlgh WDNEL, this probably does not prevent workers
from the risk of sensitization.
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6.3.1.5 Other factors
Quiality of life

A person’s quality of life can be compromised aslig@ct result of the adverse health effects
potentially brought on by exposure to carcinogend mutagens. Possible side-effects such as
organ dysfunction can result in the person havimdiie with a long term iliness, limiting the
possibility of living a normal working and privaliée.

The prognosis of a person with cancer could rargjevden 0 and 100% chance of survival. A
person with cancer having a very high change ofigalrmay go into remission (and may live a full
and ‘normal’ life), however there is always a chatitat the cancer could return. Regardless of the
prognosis, the effect caused by exposure to cagemo chemicals resulting in cancer is considered
as a serious consequence in general, as it haotbetial of being fatal.

In the case of developmental toxicants, dependingthe effect manifested, the long-term
consequences for the infants/person may be vemreeand impair the quality of life. Children
having developmental effects may need life-long icetbn and/or support during their daily life.
There is also an indirect effect on the qualityifef of such children’s parents in terms of emo#bn

investment, care and financial resources needed.

A sensitized person may still be able to lead atiredly ‘normal’ life away from the workplace, but
consequence of exposure could still be categoaseal ‘serious effect’, when the changes to his/her
quality of life is considered. In the case of MHHR#ermanent impairment of lung function due to
MHHPA induced occupational asthma, as a worst eaaeple, can lead to a decreased quality of
life and a requirement for long-term medication.nhost cases, the need to eliminate exposure
means that the person cannot work in their chosefegsion any longer. Re-training of affected
individuals in the workplace can also impair thatgon’s quality of life.

6.3.2 Evidence that the substance is of equivalent levef concern.

There is limited substance specific data on theiseimg properties MHHPA due to exposure on
the workplace(summarized in WHO 2009; Health Council of the Md#dnds 201Q) From the
available data it was not possible to derive a ffece level, other than no exposure. All
occupational (co-)exposures to MHHPA and othericyatid anhydrides resulted in an increased
risk of sensitization compared to non-exposed wastkEurthermore, an increase in exposure was
associated with an increase in sensitization.

Table 6.1 summarizes the comparison between CMRstaobes and MHHPA regarding
seriousness and irreversibility of effects, consages for society, difficulty in performing a
concentration-based risk assessment and qualiifg dbss.
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Table 6.1:
CMR substances.

‘Level of concern’ comparison between hahydro-2-benzofuran-1,3-dione and

Carcinogenic &
mutagenic

Reproductive —
development

Methylhexahydro-2-
benzofuran-1,3-dione
(MHHPA)

Health effects

Type of probable healt
effect

n Serious and permanent
organ dysfunction,
inheritable defects and/or
death.

Serious and permanent
organ dysfunction.
Malformations or death in
unborn children.

Serious and permanent organ
dysfunction. Permanent
impairment of lung functions
(occupational asthma), Minor
effects such as rhinitis/
conjunctivitis

Irreversibility

Effects irreversible

Effects irreversible

Sensitization is irreversible.
MHHPA may cause permanent
impairment of lung function

Other potential factors

Social concern

Widespread concern abo
cancer. Cost implications
for society in terms of
healthcare.

utWidespread concern abou
adverse effects on childrer
Cost implications for
society in terms of
healthcare.

t Cost implications for society in
1.terms of healthcare, imminent
change in job.

Is a concentration-

Depending on the mode ¢

pfYes, from animal

No, no validated animal model i

based risk assessment action, for genotoxic experiments it is possible | available for the determination of

possible (derivation of | carcinogens and mutagengo determine a safe respiratory sensitization. From

a “safe” no effect level)| ‘zero risk’ is only possiblel concentration. the human clinical data of

when there is no exposurg MHHPA induces occupational

asthma, it is not possible to
derive a “safe” no effect level fof
sensitization. Every level of
exposure to MHHPA was
associated with an increased rigk
of sensitization.

Quality of life affected | Long-term iliness limiting| Children with Long-term illness limiting the

the possibility of living a
normal working and
private life.

developmental effects may
need life-long medication
and support in their daily
life. Life of parents also
affected (emotional
investment, care, financial
costs).

possibility of living a normal
working life. Requires long-term
medication. Re-training of
affected staff.
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6.3.3 Conclusion on the identification of equivalent levieof concern.

Hexahydromethylphthalic anhydride (MHHPA) is cowkrby index number 607-241-00-6 in
Annex VI, part 3 of Regulation (EC) No 1272/200& atassified as respiratory sensitizer, amongst
other.. For studying respiratory sensitization, vahidated animal model is available that might
provide quantitative information.

The gravity of the effects due to exposure to MHHER be compared to those of non-threshold
carcinogens’. For these chemicals, it is not pdsgib derive a “safe” no effect level. A 'zero risk
can only be derived if there is no exposure. Indhage of the respiratory sensitizer it is difficualt
establish what the threshold dose is for the indoand elicitation phases of response (see section
6.3.1.4). The derivation of a safe concentrat®mat routinely possible and any figure derived
would be associated with large uncertainty. MHHP&Aymtause serious and permanent impairment
of lung functions, if exposure is prolonged andinterventions take place. Whereas MHHPA-
induced sensitization is irreversible, exposumeeeded to elicitate the effect

Exposure estimates from registration dossiers @di@a considerable increased risk of respiratory
sensitization due to MHHPA exposure. The socialdatgan include retraining of affected persons,
limitation of the possibility of a normal workingfd, and it could require long-term medication.
Therefore, it is concluded that MHHPA fulfils theteria of being of an equivalent level of concern
as CMR (cat 1 or 2) substances. Therefore, MHHRAbmregarded as a Substance of Very High
Concern (SVHC) according to Article 57(f) of the REH legislation (Regulation (EC) No
1907/2006) and may be included in Annex XIV.
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PART Il

INFORMATION ON USE, EXPOSURE, ALTERNATIVES AND
RISKS

7 INFORMATION ON MANUFACTURE, IMPORT/EXPORT AND USES

Organic acid anhydrides are man-made chemicals evomatly available at high purity as liquids
or crystals, depending on the type of anhydrideyTdre not found in nature but may be found as
environmental contaminant&eskinen 2004).

7.1 Production processes

The first stage is the hydrogenation reaction ofWWA. The batch reaction (T = 130 °C, P = 10
bar) has a residence time of about 16 hours. Agttakof the reaction crude MHHPA is filtered on
a plane plates filter unit to separate the catalybich is recycled back into the reactor. Purtfima
is done applying vacuum distillation (T = 155 °C: R0 mmHg).

The light fraction is recycled back to next digtilbns. The core product is the final anhydride as
marketed. The heavy fractions of the distillatioa lurnt in a liquid waste incinerator. Pure
MHHPA is filled in drums for storage or directlyldan tank trucks.

In general, technical anhydride products may cantéaer related cyclic anhydrides as impurities
or they can be mixtures of different isomers. Bareple, phthalate acid (PA) contains 0.03%
maleic anhydride (MA) and methyl hexahydrophthaltydride (MHHPA) contains 4.2% methyl
tetrahydrophthalic anhydride (MTHPA) (Pfaffli and\®lainen, 1991; Ullmann, 1996). Industrial
processes used in the production of cyclic acididnties are shown in Table 7.1.

Table 7.1 Industrial processes used in the produan of cyclic acid anhydridegHealth Council
of the Netherlands, 2010)

Cyclic acid anhydride Production process

phthalate acid In 1872 by oxidation of naphthalefter 1960 by oxidation ob-xylene.
The technical grade product contains 99.9% PA, %.08A, and 0.03%
benzoic acid

TMA Sublimation of trimellitic acid above its maity point or by heating crude
trimellitic acid with vanadium pentoxide

MA Catalytic oxidation of benzene or C4 hydrocarbon

HHPA Hydrogenation of THPA

MHHPA Hydrogenation of MTHPA

MTHPA Diels-Alder reaction between isoprene and MA

THPA Diels-Alder reaction between MA and butadiene

TCPA Chlorination of PA

7.2 Manufacture, import and export

The REACH registration tonnage band of MHHPA in&pe amounts to 100-1,000 tonnes per
year.
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7.3 Uses

Cyclic acid anhydrides are widely used in the cloaindustry, especially in the manufacture of
polyester and alkyd resins and plasticizers fomtiuplastic polymers. The anhydrides are also used
as hardeners for epoxy resins and chain crossrérfke thermoplastic polymers.

Identified uses along with corresponding proces$sgmaies reported by registrants of MHHPA are
shown in Table 7.2. The table also provides anw&erof sector use, preparation category and
environmental releases. Industrial uses of thetanbe as such or in a mixture were reported. The
process categories (PROC) are derived from the EXXETargeted Risk Assessment related to
occupation exposure. They define typical exposiwatsons at the workplace (ECHA, 2008). The
likelihood of greater exposure to MHPPA may ocauriry industrial use due to the following
PROC'’s (Schuur and Traas, 2011):

* PROC 5, Mixing or blending in batch processes éomiulation of preparations and articles
multistage and/or significant contact;

* PROC 8a, Transfer of substance or preparation doigdischarging) from/to vessels/large
containers at non-dedicated facilities;

e« PROC 7, Industrial spraying;

* PROC 8hTransfer of substance or preparation (charginghdisging) from/to vessels/large
containers at dedicated facilities.
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Table 7.2. Identified uses reported in IUCLID techmcal dossiers: Uses by workers in industrial settigs (Accessed on June 2012).

Substance Market sector
9] Identified use Process Category Environmental supplieq to by type of Sector end use
number name release category | that use in the chemical
form of product
Registrant 1
2 Industrial use PROC 1: Use in closed process, no likelihood of| ERC 6a Industrial | As such SU @ Other:
exposure use resulting in ) .
PROC 2: Use in closed, continuous process with manufacture of In a mixture SU 03:Industrial use
occasional controlled exposure another substance
PROC 3 Use in closed batch process (synthesis dese of
formulation) intermediates)
PROC 4: Use in batch and other process ) .
(synthesis) where opportunity for exposure arisesERC 6c: Industrial
A - use of monomers
PROC 5. Mixing or blending in batch processes fo]ror polymerisation
formulation of preparations and articles (multistag
and/or significant contact) } ,
PROC 8a Transfer of substance or preparation ERC 6d: Il_wglugtnal
. . . use of auxiliaries
(charglng/dlscharglng)_ from/to v_e_s_sels/large for polymerisation
containers at non-dedicated facilities processes in
PROC 8b: Transfer of substance or preparation | production of
(charging/discharging) from/to vessels/large resins, rubbers,
containers at dedicated facilities polymers
PROC 9: Transfer of substance or preparation into
small containers (dedicated filling line, including | ERC 5: Industrial
weighing) use resulting in
PROC 10: Roller application or brushing inclusion into or
PROC 13: Treatment of articles by dipping and onto a matrix
pouring
PROC 15 Use as laboratory reagent
1 Chemical PROC 1: Use in closed process, no likelihood of| ERC 2: As such
formulation exposure Formulation of )
PROC 2: Use in closed, continuous process with preparations In a mixture
occasional controlled exposure
PROC 3: Use in closed batch process (synthesi§ &RC 3.
formu'ation) Formulat|on n
materials
PROC 4: Use in batch and other process
(synthesis) where opportunity for exposure arisep
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Substance Market sector
V] Identified use Environmental supplied to by type of
Process Category ) )
number name release category | that use in the chemical
form of product

Sector end use

PROC 5. Mixing or blending in batch processes for
formulation of preparations and articles (multigtag
and/or significant contact)

PROC 8a Transfer of substance or preparation
(charging/discharging) from/to vessels/large
containers at non-dedicated facilities

PROC 8h: Transfer of substance or preparation
(charging/discharging) from/to vessels/large
containers at dedicated facilities

PROC 9 Transfer of substance or preparation into
small containers (dedicated filling line, including
weighing)

PROC 15:Use as laboratory reagent

Registrant 2

0 Manufacturing PROC 3: Use in closed batch process (synthesig &RC 1: As such
formulation) Manufacture of
PROC 4: Use in batch and other process substances
(synthesis) where opportunity for exposure arisep
PROC 8a Transfer of substance or preparation
(charging/discharging) from/to vessels/large
containers at non-dedicated facilities

PROC 8b: Transfer of substance or preparation
(charging/discharging) from/to vessels/large
containers at dedicated facilities

PROC 15: Use as laboratory reagent

1 Formulation PROC 3 Use in closed batch process (synthesis &RC 2: As such
formulation) Formulation of
PROC 4: Use in batch and other process preparations
(synthesis) where opportunity for exposure arises
PROC 5. Mixing or blending in batch processes for
formulation of preparations and articles (multigtag
and/or significant contact)

PROC 8a: Transfer of substance or preparation
(charging/discharging) from/to vessels/large
containers at non-dedicated facilities
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Substance Market sector
9] Identified use Process Category Environmental supplieq to by type of Sector end use
number name release category | that use in the chemical
form of product

PROC 8b: Transfer of substance or preparation

(charging/discharging) from/to vessels/large

containers at dedicated facilities

PROC 9 Transfer of substance or preparation into

small containers (dedicated filling line, including

weighing)

PROC 15: Use as laboratory reagent
2 Industrial PROC 1 Use in closed process, no likelihood of| ERC 4: Industrial | In a mixture

exposure
PROC 2 Use in closed, continuous process with
occasional controlled exposure
PROC 3: Use in closed batch process (synthesis
formulation)

PROC 4: Use in batch and other process
(synthesis) where opportunity for exposure arise
PROC 5. Mixing or blending in batch processes f
formulation of preparations and articles (multigta
and/or significant contact)

PROC 7: Industrial spraying

PROC 8a: Transfer of substance or preparation
(charging/discharging) from/to vessels/large
containers at non-dedicated facilities

PROC 8h: Transfer of substance or preparation
(charging/discharging) from/to vessels/large
containers at dedicated facilities

PROC 9 Transfer of substance or preparation in
small containers (dedicated filling line, including
weighing)

PROC 10 Roller application or brushing

PROC 13 Treatment of articles by dipping and
pouring

PROC 15: Use as laboratory reagent

use of processing
aids in processes
and products, not
drecoming part of
articles

s ERC 5: Industrial
oHse resulting in
ginclusion into or
onto a matrix

ERC 6a

Industrial use
resulting in
manufacture of
another substance
(use of
tdntermediates)

ERC 6b:

Industrial use of
reactive processing
aids

ERC 6c¢:
Industrial use of
monomers for
manufacture of
thermoplastics

30




ANNEX XV — SVHC DOSSIER MHHPA — CAS NO. 25550-51-0

number

Identified use
name

Process Category

Environmental
release category

Substance
supplied to
that use in the
form of

Market sector
by type of
chemical

product

Sector end use

ERC 6d:

Industrial use of
process regulators
for polymerisation
processes in
production of
resins, rubbers,
polymers
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8 EXPOSURE OF MHHPA

8.1 Occupational Exposure

The most likely routes of occupational exposurevéaenhalation and skin. Anhydride vapours and
sublimates are found in the work atmosphere whedymts containing anhydrides are heated.
Often several anhydrides as well as other poss#aieitizing or irritating agents are included ia th
processes, making the relation between the exposuine substance of interest and the health
effects more difficult to assess. Table 7.2 shoifferént situations where exposure to MHPPA
may occur in the workplace.

8.1.1 Estimated exposure measurements

Information from registration dossiers

In the registration dossiers occupational exposuneodeled. The exposure scenario calculations
are confidential. The exposure estimates for dfiePROC’s are below the reported DNEL of 79.3
mg/nt (worker population). As stated in section 4, ASEL is derived based on the oral repeated
dose toxicity data. Local irritating and sensitiaateffects are not taken into account. The worst
case exposure estimates are very high relativefésance values calculated by the Dutch Health
Council and to the exposure levels giving risertoal effect as stated by WHO.

The modeled estimates show that workers in theentioccupational settings are likely to be
exposed to levels of MHPPA resulting in respirateepsitization. The industry stated that exposure
levels are adequately controlled by the SDS remerg to wear masks during tasks where potential
exposure can occur (personal communication) artddhamical Safety Reports should be
corrected and updated accordingly.

8.2 Consumer Exposure

In the registration dossier of MHHPA there is nentified exposure scenario related to consumer
use.

In 2003, the SPIN database has registered 3 ptepsavith MHHPA in the Nordic countries
(Danish Ministry of the Environment, 2007). Nonetloé three were consumer preparations. The
SPIN database reports for 2010 for Norway and Swede or several uses indicate a probable
exposure, for Sweden a narrow range of applicatamasfor Norway an intermediate range of
applications is indicated. In Norway, MHHPA is retgired as a component of consumer
preparations in the years from 2002 to 2010, uprwaximum volume of 1.8 tonnes for 27
preparations in the year 2010.

Hence, MHHPA may occur in cosmetics as a monomdifiarent film forming polymers used in
e.g. nail lacquer. With regard to MHHPA containorg-emitting products, two products were
sample: two-component epoxy adhesives and nail&cdNo emission of MHHPA was detected in
any of the air samples when these two products weated in a way close to the user situation as
possible (Danish Ministry of the Environment, 2007)
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8.3 Environmental Exposure

Environmental exposure of MHHPA is not relevanttfas study since the identified hazard in this
study is the potential for sensitization. The sabsé is of no immediate concern for the
environment or to humans via exposure through tiveé@ment.

9 INFORMATION ON ALTERNATIVES

No specific information on alternatives was fouhdwever possible suitable substitutes could be
found in other anhydrides which have a similar civairstructure. As there seems to be a
difference in potency for respiratory sensitizatibmtween the different anhydrides (WHO 2009;
Health Council of the Netherlands 2010), the regtaent of potent anhydrides for less potent
anhydrides might reduce the risk of respiratorysgeration for workers working with anhydrides.

10 RISK RELATED INFORMATION

10.1  Occupational

The exposure measurements and estimates demorisiaweorkers in the current setting are likely
to be exposed to levels of MHHPA resulting in resfary sensitization. For details is referred to
part | of this dossier.

10.2 Consumer

There is limited evidence of consumer exposurerd hee no identified consumer uses for
MHHPA in the registration dossiers, however somaesomer use is indicated by the SPIN database
for Norway. There is no information available omsomer risks related to MHHPA.

10.3  Environment

MHHPA is of no immediate concern to human expostaesnvironment and to the environment.
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