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About this document

This Background Document to the opinions of RAC 8BAC is an amended version of the
Annex XV restriction report submitted by Polande Bmendments include further information
obtained during the public consultations and othlelevant information resulting from the
opinion making process. The evaluation made by BALCSEAC of the information presented in
this document can be found in their opinions arstification. Where relevant some additional
assessment by the RAC and SEAC rapporteurs canubéd in boxes in the document.
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PROPOSAL FOR A RESTRICTION

A. Proposal

A.1 Proposed restriction(s)

A.1.1 The identity of the substance

Substance name Methanol
IUPAC name Methanol
EC number 200-659-6
CAS number 67-56-1
Molecular formula CHO
Purity and impurities

A.1.2 Scope and conditions of restriction(s)

The proposed restriction covers the supplying éogéneral public of windshield washing fluids
(including windshield defrosters) and denaturatedt®l (as referred to Article 27(1)(a) and
27(1)(b) of the Council Directive 92/83/EECof 19tGlmer 1992 on the harmonization of the
structures of excise duties on alcohol and alcahm#veragesjontaining methanol in
concentration equal to, or greater than 3.0% byhkteiOther mixtures containing methanol in
concentration equal to or higher than 3.0%, fomgxa glues or paints, supplying to the general
public are not included in the scope of the retnc Industrial use of methanol or methanol-
based mixtures is not included in the scope ofrésgriction. Manufacturing methanol or
mixtures containing methanol is either not includethe scope of the restriction.

The proposed restriction does not cover the supglyf methanol and mixtures containing
methanol to professional users.

The proposed restriction does not cover the supglio the general public:

- windshield washing fluids containing methanol c{uding windshield defrosters) in
concentration less than 3.0% by weight,

- denaturated alcohol containing methanol as antieedn concentration less than 3.0% by
weight.

The original restriction proposed by the DossiebiSitter (DS):

Methanol Shall not be placed on the market for supply togdeeral public:

— as a constituent of windshield washing fluids im@entration equal tg
CAS No 67-56-1 or greater than 3.0% by weight,

EC No 200-659-6 | — as an additive to denaturated alcohattethylated spirit, denaturated
alcohol, brennspiritusin concentrations equal to, or greater than 3.0%
by weight.

Member State may maintain any existing and molaggnt restrictions
for methanol.

No derogations needed.

The proposed restriction should apply 3 monthsrdfie amendment of the REACH Annex
XVII comes into force.



BACKGROUND DOCUMENT to the opinion on the Annex XV dossier proposing restrictions on Methanol

*Denatured alcohol, also called "methylated spirits” or "spirituss, ethanol that has additives
to make it poisonous, extremely bad tasting, fomleling or nauseating, to discourage
recreational consumption. In some cases it is@ysal.

Denatured alcohol is used as a solvent and asfduehlcohol burners and camping stoves.
Because of the diversity of industrial uses for atared alcohol, hundreds of additives and
denaturing methods have been used.

The main additive has traditionally been methamot@ncentration 10%), giving rise to the term
"methylated spirits”. Due to the fact that somesnsenatured alcohol was consumed by
alcoholics, the addition of methanol to denaturakdhol was stopped in order to completely
prevent the use of denatured alcohol as a sulestitutlcoholic beverage. Another reason for
this decision was to prevent accidental poisonimgich can happen because the denatured
alcohol is used in households. Other typical adel&iinclude isopropyl alcohol, acetone, methyl
ethyl ketone, methyl isobutyl ketone, and denataoniu

Denaturing alcohol does not chemically alter tHeaebl molecule. Rather, the ethanol is mixed
with other chemicals to form an undrinkable solntio

After adding of methanol to the ethanol alcoholgase substance or water mixture) the product
becomes a mixture. Manufacturers of such mixtulightyy change the trade name for example
instead of “Denaturat” they use the name “Denat@@t and what is important the product
being a mixture can be legally sold to all userguding individual ones. It is difficult to
distinguish between denatured alcohol and “dendtaleohol” with methanol regarding its
physical properties. It is only possible with arigigl determination.

Assessment of RAC

In line with the Forum recommendations, the scope of the restriction proposal is suggested
to be changed in a way that windshield defrosters are added as a subtype of windshield
washing fluids product type. Namely, the Forum considers that windshield defrosters cannot
be regarded as being covered by the term “windshield washing fluids”, although the
difference is primarily caused by the intention of the manufacturer (intended use) and not
by the chemical composition. Addition of the term “windshield defrosters” should prevent
undue exclusion of products from the scope of the restriction by simply optimising the
wording of the product claim (product intention) on the product label by changing the term
"washing fluid" into "defroster”.

Different limit value for methanol concentration in proposed products (0.6%) is proposed by
RAC following different approach to risk characterisation compared to the Dossier Submitter
approach.

The statement in the scope proposed by the Dossier Submitter that "Member States may
maintain any existing and more stringent restrictions for methanol” is suggested to be
removed according to ECHA-S and the Commission remark that this option is not foreseen
by the present EU legislation.

Substance Conditions of the restriction
Methanol Shall not be placed on the market for or used® by the general
public:
CAS No 67-56-1
o as a component of windshield washing fluids (including
EC No 200-659-6 windshield defrosters) in concentration equal to or greater

than 0.6% by weight,

o as a component® of denaturated alcohol (methylated
spirit, brennspiritus) in concentration equal to or greater than
0.6% by weight.

The Commission proposed to add the term ‘use’ to the proposal.

>Term ‘constituent’ proposed by the Forum; the Guidance on Substance Identification uses
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the terms constituent for any single species present in a substance that can be
characterised by its unique chemical identity and component for substance intentionally
added to form a mixture. This has been reflected in the RAC proposal.

Namely, the Forum is concerned that the wording stated in original proposal regarding
methanol “as an additive to denaturated alcohol” could be interpreted that denaturated
alcohol based on technical alcohol with not intentionally added methanol above proposed
methanol limit is not restricted, i.e. the supplier might claim that all methanol above 0.1%
is not an additive but an impurity in technical alcohol. Therefore, the Forum suggested
considering the wording “as a constituent of denaturated alcohol” instead of “as an additive
to denaturated alcohol”.

Transition period is proposed to be fixed following discussions at SEAC.

The restriction proposal formulated by SEAC

Substance Conditions of the restriction
Methanol Shall not be placed on the market for supply to the general
public:
CAS No 67-56-1
o as a constituent of windshield washing fluids (including
EC No 200-659-6 windshield defrosters) in concentration equal to or greater

than 0.6% by weight.

A.2 Targeting
Causes of poisonings with methanol:

1. Incidental consumption of methanol:

a) consumption of winter windshield washing fluids oluding windshield defrosters),
which apart from ethanol contain also methanolightconcentrations, by alcoholics is
the most frequent cause of the poisonings, whiciimamy cases are fatal (sources of
methanol poisonings — Table D.1-5). Such poisonitadie place in particular in the
situation where a specific country previously aggla restriction of methanol content in
such fluids or where both fluids without methanal&luids containing methanol are
placed on the market,

b) consumption of methanol added to denaturated alqomethylated spirit) by alcoholics
is another key cause of the poisonings (source ethamol poisonings — Table D.1-5).
Similarly, as in the case of winter windshield wiaghfluids, the poisonings also take
place in particular in the situation where previgubere was a ban on adding methanol
to denaturated alcohol or where both denaturatedhal containing methanol and
denaturated alcohol without methanol were placethermarket,

c) fake consumable alcohol to which methanol has badded purchased at legally
operating sales network, is another cause of thsopmgs — a large number of
poisonings in Poland, the Czech Republic and Sleviakthe years 2012 — 2013,

d) methanol illegally obtained from such sources asnmtbal reagents or from industrial
sources, also is a cause of the poisonings,

e) methanol which has been inappropriately stored wisaised by general public as a fuel
in power-boat sports or in model-making activittas also contribute to the poisonings,

f) winter windshield washing fluids, denaturated atdptand anti-freezing fluids can be
consumed by children, particularly where they aoeesl inappropriately, although due to
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their unpalatable taste, in most cases the conswquedtities are very small and the
poisonings are not severe.
2. Conscious consumption of methanol contained in ahyhe above-listed products for
suicidal purposes.
3. Inhalation of methanol vapours or methanol absonpthrough skin under occupational
exposure — OEL for methanol is 260 mg/m

The proposed restriction is hamely to eliminatespnings caused by consumption of methanol
contained in high concentrations in winter wind&higvashing fluids (including windshield
defrosters) and in denatured alcohol by alcohddiod other persons abusing alcohol. These
products represent the most common cause of sewatrenol poisonings, which in many cases
turn fatal. Winter windshield washing fluids comtizg alcohol (including windshield defrosters)
and denaturated alcohol, which are available irailrelare consumed as a surrogate of
consumable alcohol by some alcoholics. This is eraged by the difference in price between
excisable consumable alcohol and the products ilchwalcohol is not excisable therefore the
price of equivalent quantity of alcohol is consaldy lower. In Poland for instance the price of
half a litre of the cheapest 40% vodka reaches stifadcURO, while the price of 5 litres of the
cheapest winter windshield washing fluid containengimilar concentration of ethanol, reaches
2 — 3 EURO. Half a litre of 70% denatured alcoholPoland costs approx. 1 EURO. Similar
price differences also occur in other countriesdifides to ethanol contained in such products,
which make it unpalatable for a great majority ebple, do not deter many alcoholics from their
consumption. A relatively limited availability ofoonsumable alcohol contributes to using this
easealy available surrogate of ethanol in some togesn such as Finland. The restriction of
methanol concentration in these products will etiaté incidental methanol poisonings due to
consumption of these products.

The proposed restriction will also prevent someesasf methanol poisoning in children, who
sometimes reach for inappropriately stored colowveder windshield washing fluids, however
this is not the main objective of the restrictioa the unpalatable taste of these products
contributes to the fact that in most cases thewoesl quantities are very small and poisonings
are not severe.

The restriction will not eliminate suicidal methapoisonings, however it may partly limit their
number. Methanol used as fuel in model-making diEs; power-boat sports and in speedway,
methanol used as an additive to bio-fuels andallggbtained methanol can be used for suicidal
purposes. The restriction will not eliminate nor sndikely reduce the number of potential
poisonings with fake consumable alcohol with adehedhanol and legally placed on the market.

The restriction’s aim is not to protect workerstiagy are protected by regulations concerning
protection of workers against risk posed by effe@eatgsed by chemicals, including OEL, which
for methanol is 260 mg/Mm

The restriction’s aim is not to protect consumessg winter windshield washing fluids and
denaturated alcohol in accordance with their pugpos

Summing up:

[0 Target group: the restriction is namely to projgebple who chronically abuse alcohol, and
who use (consume) winter windshield washing fl(idsluding windshield defrosters) and
denaturated alcohol as a surrogate of consumatdé@all The restriction is not applicable to
persons who use these products in accordance lwathgurpose, nor its aim is to protect the
groups that are specifically vulnerable to harnefifiécts of methanol.

[0 Scope: subject of the restriction covers the baplacing on the market of winter windshield
washing fluid and denaturated alcohol availablgéoeral public, containing methanol in
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concentration equal to, or greater than 3%.

0 Exposure route: application concerns oral routeosMpe. Inhalation or dermal route
exposure to methanol in case of using these preduacticcordance with their intended
purpose is not the subject of the application anabt considered.

A.3 Summary of the justification

A.3.1 Ildentified hazard and risk

Targeted risks in this restriction dossier are aqubisonings (with high rate of fatal cases)
occuring among alcoholics drinking winter windsHiebvashing fluids (including windshield
defrosters) and denaturated alcohol (methylateadt)sas a substitute of consumable alcohol. The
population who faces the risk lives mainly in therthern and central parts of the EU, in the
countries were people prefer strong alcohols, basé people do not quit their habits coming
into other UE Member States and cases of acut®mioigs with denaturated alcohol containing
methanol were noted also in Italy among people famuntries of Central Europe. No other
Community-wide option was found to appropriatelynage the targeted risk. The proposed
restriction is expected to eliminate methanol poisgs in this population.

When there are no restrictions of methanol conienwinter windshield washing fluids
(including windshield defrosters) and in denatwtatalcohol, poisonings with methanol
contained in these products constitute the highratg# of methanol poisonings. This is
demonstrated by data from Poland and Finland. llarfelp methanol restriction in consumer
products ceased to be effective in June 2010. fEsalted in a huge number of poisonings with
methanol namely contained in winter windshield waghfluids and in denaturated alcohol,
which started in December 2011. Reintroductionhef testriction in January 2014 considerably
reduced the number of the poisonings, althouglctmeplete data will be available in the mid-
2015. A similar situation was observed in Finlamehere withdrawal of the restriction of
methanol content in winter windshield washing fliigh 1994 was accompanied by a
considerable increase in the number of poisonings methanol contained in these fluids,
starting in 1996. Based on the information on mmbhgpoisonings caused by windshield
washing fluids in Poland (“Silesian Agglomeratiaegion)

- 2010: 2 (restriction in force in Poland)

- 2011: 8 (no restriction in Poland)

- 2012: 13 (no restriction in Poland)

we can expect that the ban of using methanol irdshreld washing fluids should reduce the
number of methanol poisonings by 60 to 90%. Theesaesult we can expect in case of
denaturated alcohol poisonings.

It is proposed to establish a 3% limit value fortma@ol in windshield washing fluids (including
windshield defrosters) and denaturated alcohol. Talkeulation, performed by the dossier
submitter on the basis of lethal oral doses of amhin humans, indicates a risk for the human
health if consumer swallowing windshield washingdk containing high doses of methanol. If
windshield washing fluids contain about 30% w/wnoéthanol, the dose which can result in
death of a person (adult, 70 kilograms) is only"d0Based on:

- the dossier submitter previous experience (irafbltill 1 June of 2010 the placing on the
market for general public mixtures containing mattian the concentration higher than 3.0% by
weight was banned by Regulation of Ministry of Eacmy),

- the specific concentration limit specified for tim@nol in Table 3.2 in Annex VI to CLP
(mixtures which contains methanol in concentratmmer than 3.0% are not classified for acute
toxicity),

it is proposed to establish a maximum concentratbrmethanol in mixtures available for
general public (windshield washing fluids and derated alcohol) at a level of 3.0% w/w. For
windshield washing fluids and denaturated alcolooltaining methanol in a concentration of 3.0
% wiw, the lethal oral dose is approximately, adoay to Table B.10-1, 900 ml. There is little
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likelihood of drinking such high doses of windshigashing fluids or denaturated alcohol.

The proposed maximum concentration limit of metthanomixtures available to consumers
(windshield washing fluids and denaturated alcohd@Yo - is also confirmed by the performed
risk characterisation in which DNEL value presentedhe methanol registration dossier has
been applied.

A.3.2 Justification that action is required on a Umon-wide basis

The justification for the proposed restriction &sbd on the following evidences:

1. Methanol contained in winter windshield washingidhi (including windshield defrosters)
and in denaturated alcohol caused considerable @umibpoisonings in those countries
where the concentration of methanol in these prsdwas not restricted.

2. Winter windshield washing fluids (including windsld defrosters) are used in all those
countries and regions of the EU where temperatutieeawinter falls below zero centigrade.
Denaturated alcohol is widely used across the Ed @ganing agent or a fuel for touristic
cooking appliances.

3. Till the 1% of June 2015 a number of countries, namely Scan@in countries (apart of
Finland) and at least Germany, Austria and Lithaawill still have in place national
legislation restricting the sale to general publibstances and mixtures classified as toxic or
very toxic, according to directive 67/548/EEC anitective 1999/45/EC. This legislation
restricts the concentration of methanol in productended for general public to 10% (T,
R39/23/24/25). This restriction, especially as pineducts proposed to be restricted contain
ethanol which protects against the toxic actiomethanol, prevents severe poisonings with
methanol, and at least prevents fatal poisoningswever this legislation will have to be
repelled in June 1, 2015, when the CLP Regulatioih ve used for classification of
mixtures. Even if these national legislation isrraaged to fit CLP and the restriction will
cover mixtures of category 1 — 3 considering thetectoxicity, mixtures containing
methanol will be classified as Acute Tox. 3, H3AWMA31 when the concentration of
methanol will be equal or higher than 30%. Mixtuwath so high concentration of methanol
when drunk, cause severe poisonings with the tagghaf fatal cases.

4. Although the problem of methanol poisonings naneagcerns all the countries located in
the northern and central parts of Europe and istlgtrelated to culture of strong alcohols
drinking, the free movement of persons across tbenkakes inappropriate adoption of
restrictive measures concerning methanol onlynglsiMember States. As it was mentioned
earlier people drinking products proposed to bé&iotsd do not quit this habit after coming
to another country.

A.3.3 Justification that the proposed restriction § the most appropriate Union-wide
measure

Existing legislation concerning methanol, namelg thild resistant fastening, did not prevent
the high number of severe poisonings with methamatountries where the concentration of
methanol in products available to general publis wat restricted.

Methanol is not yet identified as a SVHC since aoesgn't fulfill the criteria of art. 57 of the
REACH Regulation. Therefore at present the only Waaya risk reduction under REACH is a
restriction.

Methanol is not yet classified as CMR and currentdyconsumer restriction of methanol under
article 68 (2) of REACH can be proposeuiticle 68 (2) of REACH: For a substance on its pwn
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in a mixture or in an article which meets the aidefor classification as carcinogenic,
mutagenic or toxic to reproduction, category 1 grahd could be used by consumers and for
which restrictions to consumer use are proposedii®y Commission, Annex XVII shall be
amended in accordance with the procedure refercenh tArticle 133(4). Articles 69 to 73 shall
not apply. Currently the only way to propose a restrictioh methanol for consumers is
preparing a restriction dossier which conformsh®requirements of Annex XV.

Without any restriction of concentration of methiamowinter windshield washing fluids and
denaturated alcohol available for consumers it nhestexpected that the number of new
incidences of poisoning caused by ingestion of mmed containing high concentration of
methanol in some EU Member States will remain athigh level seen today. The change in
classification of mixtures containing methanol aatuced by CLP Regulation since June 1, 2015
may cause incidents of methanol poisonings alsmumtries where severe poisonings were not
noted so far.

Diminishing the concentration of methanol in theducts proposed to be restricted and its
replacement by other alternatives (ethanol) seentseteconomically and technically feasible.
Consequently, the actors should be capable inipesitt comply with the restriction proposal.

The proposed restriction is understandable toffdtted parties.

Given the fact that reliable analytical methodsnasure methanol concentration in mixtures or
as a constituents of another substances are al@aaliable to check compliance with the
restriction (method of determining of methanol in windshield washing fluids and denatured
alcohol is based on direct analysis of such fllogsgas chromatography with flame ionization
detection (GC-FID)), this restriction is also exjgetto be manageable for the enforcement.

Results of the implementation of this restrictiomyrbe monitored by collecting information

about accidents/incidents occurring to consumers i@&sult of exposure to windshield washing
fluids and denaturated alcohol containing methaimoim poison centers/hospitals and by
measuring the methanol concentration in the abosetioned mixtures which are available for
consumers. Indicators such as number of mixturésdghield washing fluids and denaturated
alcohol) available for consumers which have a meaha@oncentration above 3.0% w/w” or

“number of notifications to poison control centeabout accidents/incidents occurring to
consumers as a result of exposure to windshieldhiwgsfluids and denaturated alcohol

containing methanol” can be used to assess thetefté the restriction proposal. Alternatively
in countries where direct analyzing of concentradfnmethanol in mixtures covered by this
restriction is too expensive or in countries whtre poison centres confirm that there is no
poisonings caused by such products, other mongariathod of efficiency of restriction can be
entered into force. For example one of such meikocontrolling of Safety Data Sheets of
windshield washing fluids (including windshield desters) and denaturated alcohols.
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B. Information on hazard and risk

B.1 Identity of the substance(s) and physical anchemical properties

The information provided under this section is takem registration dossiers.
Registration number of methanol: 01-2119433307-X4X.

B.1.1 Name and other identifiers of the substance

Table B.1-1 Name and other identifiers of methanol

Identifier Value

EC number 200-659-6
EC name methanol
CAS number 67-56-1
CAS name Methanol
Synonyms Methanol

Methanol (8Cl, 9CI)
Methyl alcohol

Methyl hydroxide
Monohydroxymethane
Carbinol

MeOH

Methanol (8Cl, 9Cl)
methanol

Methyl Alcohol

Renewable Methanol
methyl alcohol
EUROALIMENT 40
Methanol for technical use
AZEOsolve

technical methanol
industrial methanol
12120490 Methanol
Methanol technical

Phase | REACH Kandidat
CHINT: Methanol
methanol, bio- methanol
Methanol Stripping

CR12

Phase || REACH Kandidat
Dow Corning Raw Material No. 2237296 METHYL ALCOHQL
99.85%, METHANOL (EUROPE)

Trade names

index number inl 603-001-00-X
Annex VI of CLP

Molecular formula CHO

Molecular weight 32.0419
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Structural formula

HO — CH

B.1.2 Composition of the substance

Name: methanol

Degree of purity: > 80.0

— 100.0 % (w/w)

Table B.1-1. Constituents

Constituent Typical Concentration range
concentration
methanol 99.0% (w/w) 80.0 — 100.0% (w/w)

EC no.: 200-659-6

B.1.3 Physicochemical properties
Methanol is the simplest alcohol. It is a light,latde, colorless, flammable liquid with a
distinctive odour very similar to, but slightly seter than, ethanol (drinking alcohol). At a
room temperature, it is a polar liquid.

Table B.1-2 Physicochemical properties

Property

Value

Remarks

Physical state at 20°C arn
101.3 kPa

dMethanol is a clear, colourles
liquid that has an alcoholi
odour

Discussion and the value used for Chem
c Safety Assessment (CSA) reported in
endpoint summary

Melting/freezing point

-97.8C

Boiling point

64.7°C

Vapour pressure

169.27 hPa at@5

Surface tension

Based on chemical structure, mdace
activity is predicted.

cal
the

Water solubility >= 1000 g/L Completly miscible water at 20°C.
Partition  coefficient n-{ log Kow=-0.77

octanol/water (log value)

Flash point 9.7C at 101325 Pa

Flammability highly flammable The flammability iseduced from flash

point and boiling point, so the substance i
highly flammable liquid.

Based on chemical structure pyropho
properties and flammability in contact wi
water are not to be expected.

S a

ric
h

Explosive properties

non explosive

d

There are nomit& groups associate
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with explosive properties present in the
molecule.

Explosive limits in air (%
by volume)

Lower 5.5
Upper 44

Self ignition temperature

486 at 101325 Pa

Oxidising properties

no oxidising properties

Substa is incapable of reacting
exothermically with combustible materials

Granulometry

not applicable

Substance is marketadsed in a non soligl
or granular form.

and identity of relevan
degradation products

Stability in organic solvents

¢

The stability of the substance is not
considered as critical.

Dissociation constant

The substance does notatorany ionic
structure under enviromental conditions.

Viscosity

0.54 mPa - s (dynamic)

Auto flammability

455°C at 101325 Pa

Reactivity towards containgr - -
material
Thermal stability

5.3 days

Methanol volatilization half-
life (model river)
Methanol atmospheric hali- 8.4 days

life

B.1.4 Justification for grouping
Grouping is not relevant for this proposal.

B.2 Manufacture and uses

B.2.1 Manufacture, import and export of a substance

According to information provided by ECHA, methamimanufactured/imported in the total
tonnage band of 10 000 000 - 100 000 000 tonnearparm. According to Methanol Institute
(2012) the world-wide yearly use of methanol exse@d 000 000 tonnes. The consumption
of methanol is not expected to increase signifigant Europe, however, a massive increase
in production and consumption of methanol is exgeédib happen in China (increase of
approximately 220% from 2010 — 2017) (Survey of hmaabl; Danish Ministry of
Environment). The Chinese growth is particularlyniew areas like fuel (as blending or as
DME) and MTO (methanol to olefins).

The methanol production process converts a gasaousre of carbon oxides and hydrogen,
derived in a steam reforming of a hydrocarbon fesds typically natural gas, into methanol.
This mixture is compressed and then reacted owegetal oxide catalyst to give methanol and
by-products, according to the following reactions.

CO+2H <->CHOH

CO,; + 3 H, <-> CH;OH + H,0.

The pure product is obtained by fractional didiitia. All process steps are performed in
closed systems.

According to registration dossiers methanol is apgoduced as by-product from the
manufacture of polymers and other substances.

On the basis of submitted for the first REACH régison deadline dossiers more than 35
production sites were identified in Europe.
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B.2.2 Uses

According to the Methanol Institute (2012) methanas been one of the world’s most widely
used industrial chemicals since 1800’s. From paani$ plastic, furniture and carpenting, to
car parts and windshield washing fluid, methana chemical building block used in making
hundreds of products used in daily life. Metharsohliso an emerging energy fuel for running
cars, trucks, buses and electric power turbinesosting to SPIN (the Nordic Database on
Substances in Preparations in the Nordic Countrieethanol is also categorized under the
label “very wide range of applications”.

Technical function of the substance during formulaion of chemical products:
* Solvents
* Intermediates
* Anti-freezing agents
» Laboratory chemicals
* Fuels and fuel additives
* Process regulators, other than polymerisation wawisation processes
* Process regulators, used in vulcanisation or poligaon processes
* Washing agent
» Stabilisers
» Corrosion inhibitors and anti-scaling agents
* Processing aid, not otherwise listed

B.2.3 Uses advised against by the registrants
No information available

B.3 Classification and labelling

B.3.1 Classification and labelling in Annex VI of Rgulation (EC) No 1272/2008 (CLP
Regulation)

Methanol is listed by Index number 603-001-00-XAimnex VI, Part 3, Table 3.1 and Table
3.2 (list of harmonised classification and labgjliaf hazardous substances) of Regulation
(EC) No 1272/2008 as follows:

Table B.3-1 Classification and labelling accordingo CLP

Index Internati | Classification Labelling Specific Conc.
No onal - Limits
Chemical Hazard Class | Hazard Pictogram, Hazard Suppl. !
Identifica | and Category | statement | Signal Word | statement | Hazard | M-factors
tion Code Codes Code Codes stateme
nt
Code(s)
603- Methanol | Flam. Lig. 2 H225 GHSO02 H225 STOT SE 1,
001- Acute Tox. 3* H301 GHSO06 H301 H370: C= 10%
00-X Acute Tox. 3* H311 GHS08 H311 .
Acute Tox. 3* | H331 Dgr H331 ﬁg%T 355 c z
STOT SE 1 H370** H370 0% o=

* For certain hazard classes, including acute tyx@nd STOT repeated exposure, the classification
according to the criteria in Directive 67/548/EE@kd not correspond directly to the classificatioa i
hazard class and category under this Regulatioinelse cases the classification in this Annex diwll
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considered as a minimum classification.

** The classification under 67/548/EEC indicatirtgetroute of exposure has been translated into the
corresponding class and category according toRégulation, but with a general hazard statement not
specifying the route of exposure as the necesefoymation is not available.

Table B.3-2 Classification and labelling accordingo Directive 67/548/EEC.

Index | Internation | Classification Labelling Concentration limits
No al Chemical
Identificatio
n
603- Methanol F; R11 FT T; R23/24/25: C 20 %
001- T; R23/24/25- Xn; R20/21/22: 3 % C <20 %

R:  11-23/24/25-
39/23/24/25

S (1/2)7-16-
36/37-45

00-X 39/23/ 24/25 T; R39/23/24/25: G 10 %

Xn; R68/20/21/22: 3 % C <10 %

The special rules on packaging defined in AnnexpHrt 3, section 3.1.1.3 of the CLP
Regulation apply to methanol. The packaging of evat capacity supplied to general public
must be fitted with a child-resistant fasteninghi& concentration of methanol in a substance
or a mixture is> 3.0%.

In the homepage of ECHA hitp://echa.europa.eu/registry-of-submitted-harsedi
classification-and-labelling-intentions/-
/substance/753/search/+/del/20/col/SUBMISSIONDATHERPe/desc/pre/2/vielv

it can be seen, that Italy has recently proposedfdfiowing additional classification of
methanol:

- proposed classification according to RegulatiB&) No 1272/2008 (CLP): Reproductive
toxicity (Repr. 1B — H360D).

B.3.2 Classification and labelling in classificatio and labelling inventory/

Industry’s self classification(s) and labelling

Methanol was notified in the C&L Inventory by adbbf 4129 notifiers by 7 of January,
2015 (Source: http:/lecha.europa.eu/informatiorclo@micals/cl-inventory-database). The
existing harmonised classification was notified thg majority of the notifiers. However,
many of the notified harmonised classifications2)5did not include the SCLs for STOT SE
1; H370. This might be due to the fact that the S§iden according to the Dangerous
Substance Directive (DSD) for T; R39/23/24/25 isfact the general concentration limit
(GCL) for STOT SE 1 in CLP. However for STOT SEh2 situation is slightly different: in
the DSD the SCLs for Xn; R68/20/21/22 were 3%C < 10% which do not exactly
correspond with the GCLs of CLP (1% C < 10 %). Furthermore, many notifiers had
included affected organs in the hazard statemeiOHBhe organs mentioned were

- optic nerve

- central nervous system

- eyes

- skin

- kidneys

- liver

- heart

- respiratory tract

- lungs
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- Gl tract
- visual organs
- brain

In addition to the harmonized classification, metilavas also classified as Eye Irrit. 2; H319
(441 notifiers), as Skin Corr. 1A; H314 (1 notilieas Skin Irrit. 2; H315 (4 notifiers), as

Repr. 1B; H360 (3 notifiers), as Repr. 2; H361 {tifrer), as Carc. 2; H351 (2 notifiers), as
STOT SE 3; H335 (1 notifier), as STOT SE 3; H33h(tifier), as Aquatic Acute 1; H400

(1 notifier), as Aquatic Chronic 1; H410 (1 notifi@nd as Ox. Lig. 1; H271 (1 notifier).

B.4 Environmental fate properties
Not relevant for this proposal.

B.5 Human health hazard assessment
B.5.1 Toxicokinetics (absorption, metabolism, distbution and elimination)

B.5.1.1. Non-human information

The results of studies on absorption, metabolisstrildution and elimination are summarised
in the following table:

Table B.5-1. Studies on absorption, metabolism, drébution and elimination

Method Results Remarks Reference
mouse (CB6F1) Metabolites identified: yes 2 (reliable with| Cook, R.J. et al
male/female restrictions) (2001)

Details on metabolites: formate
intraperitoneal supporting study

Exposure regime: singl
ip injection

)

experimental result

Test material (EC
Doses/conc.: 5, 10D name): methanol

mg/kg bw  (specific]
activities 0.06 and 0.00R
uCi/umol, respectively)

Comparison of formate
elimination in wildtype

and FDH-deficient
(NEUT2) mice after|
formate application

Determination of L[,
for methanol in wildtype

heterozygous and

homozygous NEUTZ

mice.

rat (Long-Evans) female| Metabolites identified: no 1 (reliable without| Stern, S. et al
restriction) (1996a)

inhalation: vapour Details on metabolites: not determined

supporting study
Exposure regime: 1.) B
consecutive days, 6 h/d experimental result

2) GD6 to PND 21
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(dams and offspring)

Doses/conc.: 5.98 mg
(corresponding to 450

ppm)

Non-pregnant rats wer
exposed to methang
vapors for three
consecutive days an
their blood methano

levels were determined.

Pregnant rats  wer
exposed to methang
vapors from GD6 tg
PND 21 and methang
blood levels in dams an
offspring were
determined.

O =

=0

(1]

Test material (EC
name): methanol

mouse
(catalase wildtype) an
C57BL/6Csb  (catalas
deficient)) male

oral: gavage

Exposure regime: singl
application

Doses/conc.: 2000, 400
5000, 6000, 7000, 800(
9000, 10000 mg/kg bw

Comparative toxicity ang
metabolic  study in
folate-deficient and
sufficient wildtype and
respective catalase
deficient mice.

ol

)

D

J

(C57BL/6Csa Metabolites identified: yes

s Details on metabolites: Formate leve
in blood and urine were found to |

elevated.

2 (reliable with

restrictions)
2lS
besupporting study

experimental result

Test material (EC
name): methanol

Smith, E.N. and
Taylor, R.T.
(1982)

rat (Fischer 344) male
intraperitoneal

Exposure regime: singl
application

Doses/conc.: 25, 121
600, 3000 mg/kg bw
(unlabeled and 14C
labeled methanol
respectively)

receiveq
and 14C

Male rats
unlabeled

labeled methanol per i.p.

injection, respectively, tq
investigate metabolisn

and absorption/excretion.

Blood was collected aftef
various time points an
investigated fon

biochemical parameters;

(1]

o=

>1

Metabolites identified: yes

Details on metabolites: Formic acid

2 (reliable with

restrictions)
supporting study
experimental result

Test material (EC
name): methanol

New Energy
Development
Organization
(1987)
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for determination of
absorption/excretion

radioactivity in blood,
urine, feces and exhaled
air was determined.

monkey (Macaca Metabolites identified: yes 2 (reliable with| New Energy

fascicularis) male restrictions) Development
Details on metabolites: Formic acid Organization

intraperitoneal supporting study | (1987)

Exposure regime: singl
application

)

experimental result

Test material (EC
Doses/conc.: 25, 125 name): methanol
600, 3000 mg/kg bw
(unlabeled and 14C
labeled methanol,

respectively)

Male monkeys received
unlabeled and 14C
labeled methanol per i.p.
injection, respectively, tq
investigate metabolism
and absorption/excretion.
Blood was collected aftef
various time points an
investigated fon
biochemical parameters;
for determination of
absorption/excretion

radioactivity in blood,
urine, feces and exhalad
air was determined.

o=

monkey (Macaca Metabolites identified: yes 2 (reliable with| McMartin, K. et

fascicularis) male/female restrictions) al. (1979)
Details on metabolites: formaldehyde,

nasogastric tube formate supporting study

(1]

Exposure regime: singl experimental result

treatment

Test material (EC
Doses/conc.: 2000 mg/kg name): methanol
bw: folate-deficient;

3000 mg/kg bw: normal
folate status

Analysis of metabolitg
concentrations in various
body fluids and organ
after methano
intoxication of monkeys
The metabolite
concentrations in norma
animals were compare|
to folate-deficient
animals.

1°4

o —

monkey (Macaca Metabolites identified: yes 2 (reliable with| McMartin, K.E.

fascicularis) male/female restrictions) et al. (1977)
Details on metabolites: formate

methanol via nasogastric weight of evidence| Clay, K.L. et al.
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tube, formate vig _ (1975)
intravenous infusion experimental result]

Exposure regime: singl Test material (EC
administrationof  eithe name): methanol
formate or ethanol

(1]

Doses/conc.: formate: 1,
2.5, 5, 10 mmol/kg
methanol: 3000 mg/kg

folate-deficiency:
formate: 2.5 mmol/kg
methanol: 500 mg/kg

Clay et al.: 50, 72, 200,
255, 470 mg/kg formatg
V.

D

The metabolism o
formate and methang
was studied in monkey,
after i.v infusion of
radiolabeled formate o
gavage of radiolabeled

[ =

=

methanol via a
nasogastric tube.
Additionally, the

influence of folate-
deficiency on  thein
metabolism was
investigated.

B.5.1.2. Human information
The exposure-related observations in humans arenguised in the following table:

Table B.5-2. Exposure-related observations on basitoxicokinetics and/or dermal
absorption in humans

Method Results Remarks Reference
Study type: cohort stu¢OBSERVATIONS: 2 (reliable withKawai, T. et al
(prospective) - blurred vision and headache during"estrictions) |(1991)
Details on study desig after work . weight of Yasugi, T. et a
HYPOTHESIS TESTED (j- no photophobia evidence (1992)
cohort or case control stud). retinal changes .
exposureexcretion relationshi retarded pupil reflex and one mTest material
and possible health effects mvdriasis pup (EC name):
exposure to methanol vapd ™Y methanol
were studied - dimmed vision and nasal irritation w¢
STUDY POPULATION the_most frequent symptoms complai

during work

33 exposed workers during t
second half of 2 working weeks

COMPARISON POPULATION
Urinary methand
concentrations were al

determined in 91 nonexposg
subjects (Kawai et al., 199
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The geometric mean value
methanol in urine samples frqg
the latter was < 2 mg/L.

HEALTH EFFECTS STUDIED

- phobphobia; eye examinati
(retinal changes; pupil refle

mydriasis);  blurred  vision
headache; nasal irritation
OTHER DESCRIPTIVH
INFORMATION ABOUT
STUDY:

- methanol levels in urin

samples; formate excretion
urine samples

Endpoint addressed: repea
dose toxicity: inhalation
Endpoint  addressed: ba

toxicokinetics

Study type: Experimental stu
of dermal exposure to metha
in humanvolunteers estimatir
percutaneous absorption.

Details on study desig
Experimental study of derm
exposure to methanol in hum
volunteers estimatir
percutaneous absorption.
volunteers were exposed
methanol via one hand f
durations of 0 to 16 m in &
total of 65 sessions. T
concentration in blood wji
measured and delivery rate fr
skin to blood was determined.

Endpoint addressed: dern
absorption
Endpoint  addressed: ba

toxicokinetics

The preexposure methanol concentrat
in blood was I mg/L, and subjects h
statistically different meag
concentrations. The maximum metha
concentration in blood was reached 1
after exposure; this is comparable to
reached following inhalational expos
at a methanol concentration of 200 p
Delivery rate from skin into blood lagg
exposure by 0.5 h, and metha
continued to enter the syster
circulation for 4 h following exposur
The mean derived absorption rate was
+ 3.7 mg/cmz/h (corresponding to 0.]
+ 0.062 mg/cm?2/min).

Full expsure of one hand for 16 n
resulted in a blood level equivalent
that reached after inhalation of 400 ml
for one 8h working shift with a maximg
blood level of some 11 mg/L (correci
for background value).

2 (reliable with
restrictions)

supporting stud
Test material

(EC name):
methanol

Batterman, S.A
and Franzblag
A. (1997)
Y
Franzblau, A
and Battermair
S.A (1995)

DFG

Commission fo
the Investigatio
of Health
Hazards 0
Chemical (1999

Study type: Two patients wi
extremely high blood methan
concentrations (260 and 2
mg/dl) were successfully treat]
using pharmacokinetic dosing
ethanol, hemodialysis a
supportive measures. A fq
details on dosage regimen w
reported.

Details on study design: Tv
patients with extremely hig
blood methaol concentration

Both patients recovered complet
without residual ophthalmologic defis.
Early hemodialysis and inhibition
methanol metabolism with effecti
ethanol concentrations were attribute
the patients' full recovery. Methar
elimination was enhanced
hemodialysis as evidenced by a decr
in half-life from eight to twoand a hal
hours. Methanol dialysance was
mL/min. A dosage regimen for etha
was devised, utilizing dosgepender
pharmacokinetic parameters and

(260 and 282 mg/dl) we

2 (reliable with
restrictions)

supporting stud

Test material
(EC name):
methanol

ethanol dialysance (100 to 120 mL/m

y

McCoy, H.C. e
al. (1979)
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Method Results Remarks Reference
successfully  treated  usilffrom these two patients. An etha

pharmacokinetic  dosing loading dose of 0.6 g/kgshould beg

ethanol, hemodialysis a

supportive measures.

Endpoint  addressed: ba

toxicokinetics

administered to an adult with an ac
methanol ingestion. This dose
produce a blood ethanol concentratiof
approximately 100 mg/dL which can
maintained by an ethanol infusion of
mg/kg/hour for nondrinkers to 1
mg/kg/hour for chroic ethanol drinkers
Hemodialysis should be initiated if t
blood methanol concentration is gred
than 50 mg/dL. If hemodialysis
initiated, the ethanol infusion should
increased by 7.2 g/hour.

Study type: Investigation
methanol blood and uriy
concentration in 4 volunteg
who had ingested small amou
of methanol.

The methanol urine concentration did
exceed 8.Qug/ml. It was estimatedhat
at a MAC value of 200 ppm with a tota
h ventilatory volume of 10 ™ and
assuming complete absorption and

2 (reliable with

restrictions)

supporting stud

Ferry, D. et al
(1980)

y

exhalation 2.6 g methanol would |Test material
Details on study desiglabsorbed. The  highest urin{(EC ~ name):
Methanol blood and urirfconcentration attained by oral ingestmethanol
concentrations were iegtigate(of this amount of methanol at ateaof]
in 4 volunteers who h3g0.5 ml hourly in one of the subjects
ingested small amounts |17.6ug/ml.
methanol (0.2 ml hourly for
hours, 0.5 ml hourly in one
the volunteers).
Endpoint  addressed: ba
toxicokinetics
Study type: Comparison [Methanol concentrations were below |2 (relisble with{Stegink, L.D. e
toxikokinetic  of  methanglevel of detection (0.35 mg/dL) in tlrestrictions) al. (1983)
formation from aspartame |blood of 10 infants administer
adults and infants. aspartame at 34 mg/kg body weight, |Supporting study

Details on study design: Blo
methanol concentrations wy¢
measured in 24 1l-yeald
infants administered aspartar
a dipeptide methyl est
sweetener. The doses stud
included a dose projected to
the 99th percentile of dai
ingestion foradults (34 mg/k
body weight), a very high u
dose (50 mg/kg body weigh
and a dose considered to bg
the abuse range (100 mg
body weight). Blood methan
values in infants were compal
to values observed previously|
adults administered equivait
doses of aspartame.

D

Endpoint  addressed: ba

toxicokinetics

were significantly elevated (P less than o

equal to 0.05) after ingestion

aspartame at 50 and 100 mg/kg b
weight. At the latter doses, mean p
blood methanol concentrations and
area under the blood metha
concentratiorttime curve increased

proportion to dose. Mean (+ SEM) pe
blood methanol concentration was 0.3
0.10 mg/100 mL at a 50 mg/kg ba
weight aspartame dose (n = 6) and 1.
0.28 mg/mL at the 100 mg/kg bo
weight dose (n 8). Blood methal
values in infants were similar to thg
observed in normal adults

Test material
(Common
name):
aspartame

Study type: Information @

Baseline blood methanol: 1.£2:6 mg/L

4 (not

Davoli, E. et al
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Method Results Remarks Reference
methanol concentrations |[Mean incremental increase (ri@um|assignable) (1986)
human blood after aspartalafter 45 min)< 1 mg/L . _
consumption. Aspartame consumption by adults asuppor‘ung studyNau_onal

: . |dose equivalent to the daily intake _ | Toxicology
Details on study desig Its i hanol blood | Test material| Program (2003)
Aspartame was administered z_uggr results in methanol blood ey (Common

; imilar to endogenous levels, .

humans at a single dose of § articular when divided in small name):
mg per individual in 100 ml tep aspartame

water. Four adult vquntee]craCtlons over the day.

fasted for 8 h and avoid
alcohol, fruits, fruit drinks d
vegetable for 24 h. Blog
methanol was measured at 0,
45, 60, 90, 120, and 180 n
following ingedion. The dose (
aspartame was representative
the daily average sug
consumption and corresondeq
about 50 mg methanol = 0.7

0.8 mg/kg.

Endpoint  addressed: ba

toxicokinetics

Study type: Absorption (Methanol was rapidly absorbed |2 (reliable withOsterloh, J. D. ¢

inhaled methanol was analyseléhhalation. Serum methanol conc. wjrestrictions) al. (1996)
increased by me than fourfold at th

Details on study design: Durilend of exposure period, as were urirSupporting study

a randomized doublelind|methanol excretion rates, altho _

study of the potentiiformate concentration were not increa Test ~ material

neurobehavioral ~ effects  |over background concentration. T(EC ~ name):

inhaled methanol at 0.27 mdoverall elimation halfife was 3.2 + 2.{methanol

(corresponding to 200 ppm) f
4 hours, methanol analysis W
performed.

h.

Endpoint  addressed: ba

toxicokinetics

Study type: Methan(Methanol absorption rate kees through2 (reliable withDutkiewicz, B
absorption rate through tlhuman skin (foremarm, 160 min.)restrictions) et al. (1980)
human skin has been examifrange from 0.131 to 0.241 mg/cmz/m|

by the use of a modified dirqwith an average value of 0.1/supporting studyDFG

method. The excretion

unchanged methanol with uri
and exhaled air, after the
absorption through the skin g

administration "per 0s" (
identical doses, were al
examined .

Details on study design: T
experiments were carried out
volunteers. A modification (¢
the direct method has be
applied to estimate liqu
methanol absorption through {
skin. The absorbed dose V|
calculated from the differen

mg/cm2/min. The absorbed amounts w
22 mg after 15 min exposure and ran
to 130 mg after 60 min of exposure.

The excretion of unchangethethano
exhaled air, after absorption through s
and administration "per 0s" amounteg
271 mg (16.2 %) and 360 mg (21.6 %
the absorbed dose (1.67 g), respecti
The amounts excreted with ur
amounted to 2 and 5.73 mg, respectiv

It was edmated, that exposure of o
hand to liquid methanol for only 2 m
would lead to the absorption of as m
methanol (170 mg), as would be taker|
by the lungs from an 8 h exposure
MAC of 50 mg/m3 (38 ml/m3).

between the amountpplied tg

U

Test material
(EC name):
methanol

y.

Commission fo
the Investigatio
of Health
Hazards 0
Chemical (1999




BACKGROUND DOCUMENT to the opinion on the Annex XV dossier proposing restrictions on
Methanol

Method Results Remarks Reference

the surface of the skin and {
amount left after the exposy
time (15 to 60 min). Th
amounts of methanol, 0.10.21]
cmd, applied on the surface
the skin equal to the area of
applicator (11.2cm?) were t
smallest possible. A total of22
experiments in six subjects hg
been carried out and t
absorption rate was calculateq
mg/cmz2/min.

In two subsequent experime
the absorbed amount
methanol was calculated on
basis of the known surface
the skin of the hand (43545
cm?)  immersed in liqui
methanol and at a knoy
absorption rate determin
previously. The exposure tir
was always 20 min. The
quantities ranged from 1.67-
1.71 g making possible t
quantitative determination
methanol in urine and in exhal
air after exposure.

The exhaled air samples w
collected in amounts of 5-10
dm3, in the periods of time:
0.5, 1.0, 15, 2.0, 2.5, 4.0 4
5.0 h after the termination
exposure. Urine samples w
collected every hour for 8
after the termination ¢
exposure. Six xperiments (
subjects) were carried out
oral methanol administratio
and collection of exhaled air a
urine samples were perform
as given above. The appli
doses were always 1.6@. A
spectrophotometric method W
employed for  quantitatiy
determnation of methanol i
water solutions and urif
destillates. The backgrou
concentrations found in uri
before exposure amounted
1.9-2.3 mg/dm3,

Endpoint addressed: dern
absorption

Endpoint  addressed: ba
toxicokinetics

Study type: Toxikokinetics ¢(Methanol concentrations were below |2 (reliable withStegink, L.D. €
blood methanol formation fro|level of detection (0.4 mg/dL) in tlrestrictions) al. (1981)
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Method Results Remarks Reference
aspartame in adults. blood of the 12 normal subjects w .

ingested aspartame at 34 mg/kg. T{supporting study

Details on study design: Blo
methanol concentrations we
measured in 30 normal ad

subjects administerg
aspartame, a dipeptide met
ester. The doses stud

included the 99th percentile
projected daily ingestion (3
mg/kg body weight) and thr
doses considered to be in
abuse range (100, 150, and 1

mg/kg body weight
Additionally, blood format
analyses were carried out in
6 subjects who ingest

aspartame at 200 mg/kg, sif
recent studies indicate that
toxic effects of methanol are d
to formate accumulation.

Endpoint  addressed: ba

toxicokinetics

were significantly elevated (p less thar
equal to 0.001) afteingestion of eac
abuse dose, with the mean peak b
methanol concentrations and the a
under the blood methanol concentrat
time curve increasing in proportion
dose. Mean (xSD) peak blood metha
concentrations were 1.27 + 0.48 mg/d
the 100 mg/kg dose, 2.14 + 0.35 mg
at the 150 mg/kg dose, and 2.58 = (
mg/dL at the 200 mg/kg dose. Blg
methanol concentrations returned
predosing levels by 8 h aff
administration of the 100 mg/kg do
Methanol was still detected in the blg
8 h after the subjects had inges
aspartame at 150 or 200 mg/kg. Bl
formate analyses carried out in the
subjects who ingested aspartame at
mg/kg showed no significant incred
over predosing concentrations.

changes were noted in any of the bl
chemistry profile parameters measu
24 h after aspartame ingestion, comp
to values noted before administrati
Similarly, no differences were noted
ophthalmologic examinations carried
before and after aspartame loading.

Test material
(Common
name):
Gspartame

Study type: Information @
methanol and formate blo
concentration in humans af
methanol exposure V
inhalation.
q

-

Details on study design:
human volunteers (from 2955
years) were subjected to
controled dietegimen (withou

obvious methanodielivering
nutrition and additives
throughout the study ai
exposed to  0.27 mg
(corresponding to 200 ppr
methanol for 6 hours. Fi

individuals were each testeat
rest or at light exercise [Lee
al., 1992].

Endpoint  addressed: ba

toxicokinetics

Blood methanol concentrations increa
from 1.8 ug/mL (mean endogenous le
to 7.0 ug/mL at rest and to 8.1 ug/
under light exercise (increase in m
pulmonaryventilation at a factor of abg
2.7 from average 10.5 to 26.6 L/min &
increase in respiratory rate at a facto
about 1.7 from 11.2 to 18.6 breathes/n
[Lee et al., 1992].

Blood formate levels did not increase.

2 (reliable with
restrictions)

supporting stud

Test material
(EC name):
methanol

D’Alessandro,
A. et al. (1994)

Lee, EW. et a
(1992)

Medinsky, M.A|
and Dormarn
D.C. (1995)

Study type:
occupationally
methanol were examin
according to their methan
levels in blood and urine ar

Twenty perso
exposed

their formic acid excretion.

The geometric mean of metha
concentrations in the air at the work
area was 93 mL/m3 over anh8shift
(arithmetic mean value 111+68 mL/m
Exposure to this methanol concentra

2 (reliable with
restrictions)

supporting stud

over 8 h increased blood metha

Test material

Heinrich, R. an
Angerer, J
(1982)

y
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concentrations up to a mean value(EC name):
Details on study design: T|8.9+14.7 mg/L, in contrast to unexpojmethanol
methanol concentration in blo{persons, whose methanol blood levets d
and wurine and and tlnot exceed the detection limit. Individt
concentration of its metaboliconcentrations scattered within a br
formic acid were examined inrange (<0.6-60.1 mg/L).
g;o?g g; iga?;alfnx)r:kjésygyethanoI concentrations in the urin
occupationally, exposed samples reached an average leve
methanol. 26 males who had 21.8+20.0 mg/L qunng the ;eqond hal
occupatidnal contact with a the exposure, urinary formiccid levels
chemicals especially r]scattered in a broad range for b
methanol ' served as contrq9roUPs: In contrast to unexposed pers
Parallel ’to the collection (nearly 40 % of their levels were bel
bloood and urine samples 6.5 mg/L and all 01_‘ the_m below
samples were taken every mg/L), the concentrations in the expo
min at a representativplace group ranged up to 121 mg/L (me
Methanol concentrations in acontrols 12.7+£11. s, 29.9+28.6 mg/
blood and urine, and formic ag exposed).
concentrations in blood we The urinary methanol concentrations
determined by gathe  exposed persons  correlg
chromatography. significantly with their methanol bloc
levels. Compared to methanol urin
Endpoint  addressed: ballevel, the sensitivity of formic ac
toxicokinetics concentrations in urine as a parametef for
biological monitoring is dostantially
reduced. Only 1% of of the urinar
levels of the exposed persons lie ab
the upper limit of the normal level.
Based on these results, a rough esti
of about 40 mg/L methanol content
urine for a corresponding I8-exposure &
200 mL/m3 can be made.
Study type: Determination (Time-weighted average exposure |2 (reliable withLiesivuori, J
the correlation betwedmethanol ranged from 58 pg/L (40 pgrestrictions) and Savolainer
occupational methanol exposito 227 pg/L (160 ppm). H. (1987)
and formationof urinary formid supporting study

acid.

Details on study desig
Fourteen workers exposed
methanol (1 female and

males), 41+10 (xSD) years
age, with 105 (xSD) years
their current occupatio
participated in the study. Th
worked in 3 different plants.

order to have a reliab
estimation of exposure
methanol, for 3 days th

frequency and length of eve
task were recorded, perso
exposures were evaluated by
samples collected from t
breathing zone during every tg
on Wednesday and Thursg
and calculated as timgeighted

average concentrations for an %(

The highest concentrations of urin
formic acid were measured in {
samples taken on Friday mornigs
ranged from 26 mg/g creatinine to
mg/g creatinine. The output of uring
formic acid 16 h after the exposure v
found to ke linearly proportional (r=0.8
to the methanol concentration in the ai

No correlations were found betwe
methanol exposure and urinary fori
acid concentrations in samples ta
immediately after the workshift.

The urinary formic acid concentratioims
the morning samples taken from the n
exposed control group were 15.1+
mg/g creatinine (N=18, £SD).

Based on the concentrations measure
the study, a urinary formic ad
concentration of 80 mg/g creatinine a
posure to 260 pg/L (200 pp
metanol vapor, the current Finnish lir

Test material
(EC name):
methanol

on-
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h workday. Urine specimens
the exposed workers were tal
immediately after the work sh
on Thursdays and 16 h later
Friday mornings. Urine sampl
were also taken from a cont
group conisting of 6 female
and 12 males, 38t5 years

(xSD). The urinary formic ac
concentrations were correcl
for the excretion of creatinine.

for methanol vapor in the air, can
anticipated.

Endpoint  addressed: ba
toxicokinetics
Study type: Measurement |[The mean normal urine level was 02 (reliable withSedivec, V. €
pulmonary  retention an{mg/L (range from 0.322.61 mg/L), datjrestrictions) al. (1981)
elimination half life of methan¢selected from a control group of .
in five volunteers exposed |individuals. supporting study
methanol vapours for 8 h. Pulmonary retention of methanol ,
: Test material
Details on study design: Fi subjects exposed to 103 to 284 mg (EC name):
healthy men, aged 31 to methanol was unrelated to duratmethanol

years, served as experimel
subjects. The concentration
methanol in air ranged from 1
to 284 mg/ms, total length

exposure was 8 h. Every 2 ho
urine samples were taken, Iy
ventilation was measured in ]
intervals, the influence

physical load on retention
methanol in the Ilung wg
investigated by exercise w
weights and by exelse on 4§
bicycle ergometer. Expired {
was analyzed by g
chromatography, urine samp
were analyzed for density a

creatinine concentration, 4
methanol in urine wdg
determined by 04

chromatography, as well. T
retention of methanol in th
lungs awd the course of it
excretion in  urine  wel
monitored at single and at da
repeated exposures. From
concentration in inspired a
lung retention, minute lur
ventilation and duration
exposure, the methanol dg
retained in the organism of t
experimental  subjects  w
calculated. The dose correla
well  with the methang
concentration (mmol/L or mg/l
in wholeshift urine. Blooq
levels were not measured.

(except first few min) and level

exposure, the mean retention was 57,
ranging from 53.4 to 6198. In somg
persons the retention was constantly |
in others constantly high. During exerd
pulmonary ventilation increased [
retention remained practically the sg
in all subjects, indicating that pulmong
retention is mdependent on lur
ventilation.

Urine excretion represented nearly 1
of the retained dose at a normal diure
Average urine concentrations reache
peak after 8 h (Fig. 3) and were fa
proportional to the exposure lev
(approx. 3.3, 7.0, and 9rBg/L). After 18
- 24 h from the start of exposure (ab
>= 12 h after termination), uriy
methanol has approached baseline |
again. The excretion halife was abou
1.5t02h.

Methanol concentrations in urine of
volunteers exposed to methanol veg
(199 mg/m3 + 3%) for 8 h in oneeek
intervals were virtually the sam
independent of the regimen of ligl
intake (beverages): limited intake 4
mg/L on average (4.05.0 mg/L), highe
intake 4.56mg/L on average (4.25-1
mg/L). In this cross-over drinking
experiments it could be shown that
urinary methanol excretion correlal
strictly with diuresis, i.e. irrespective
the urine volume produced at the sé
exposure level, the urine concentrati
were identical and were dependent ¢

7%

[0]
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Method Results Remarks Reference
on theexposure level. This suggests t
Endpoint ~ addressed:  bajmethanol distributes only passively i
toxicokinetics the urine in relation to the blood ley
This also implies that the total quan
excreted into the urine cannot be
criterion for the exposure level, but o
its concentration.
The mean equation of regression (Fig
between retained methanol quanti
(body burden) [X in mg] and the whole-
shift urine concentration [Y in mg/
could be formulated as
y =0.7470 + 0.00763x
Study type: Information on thAt any time the rate of elimination w2 (reliable vith|Leaf, G. an
elimination of methanol aft{found to be proportional to threstrictions) Zatman, L.J
oral doses and the rate |concentration of methanol in the bo (1952)
absorption during exposure [Blood levels of 47 to 76 mg/L we|supporting study
methanol vapour. measured 2 to 3 h after oral uptake o _
- 84 mg methanol/kg bw (6.6 2.4 mL/Test material
Details on study design: T|per person); methanol disappeard(EC ~ name):
elimination of methanol aft{obeyed first-order kinetics with a hgifoethanol
oraldoses of 2.5 to 7 .0 mL hitime of about 3 h. Only a very sm
been studied in five humifraction of ingested methanol (about 2
subjects. was eliminated via the respiratory 4
The rates of absorption |urinary routes.
methanol by two humgThe rates of absorption of methanol
subjects during exposure |two huma subjects during exposure
vapour concentrations of 0.8vapour concentrations of 0.51-3 mg/Ll
13 mg/L methand(corresponding to 400 2000 ppm) hav
(corresponding to 400 1000 been investigated. Over short periods
ppm) were also examined.  |amount of methanol absorbed appea
) be approximately proportional to t
Endpoint adressed:  bas|gyration of exposure and tohd
toxicokinetics concentration of vapour in t
atmosphere. It is concluded t
accumulation in the body would occur
4 mg/L (corresponding to 3000 ppm) ¢
the maximum safe concentration
occupational exposure is 0.4 m
(corresponding to 300 ppm).
Study type: Information QThis longerterm study demonstrated tt4 (notLeon, A.S. et a
blood methanol concentratigingesting aspartame equivalent tojassignable) (1989)
after aspartame consumption.|methanol dose of 7.5 mg/(kg bw*d)
day resulted in blood methanol levisupporting studyNational
Details on study design: Tharound 10 mg/L in adults. Toxicology
longerterm study determing Test  material| Program (2003)
blood methanol levels i (Common
humans after asparta name):
consumption. aspartame
Endpoint  addressed: ba
toxicokinetics
Study type: Determination (For methanol, concentrations are |2 (reliable withBatterman, S.A
relationship between methalproportional to the exposure duration (restrictions) et al. (1998)
concentration in the bloojto metabolic and ther eliminatior
urine, and brath of volunteer|processes that occur concurrently \supporting study
exposed to methanol vapors |the exposure. Blood data gave a Hiddf
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Method Results Remarks Reference
0.5to 8 h. of 1.44 + 0.33 h. Comparable but sligh .

_ _ |more variable results were obtained ujTest  material
Details on study desig|urine data corrected for the voiding tiif(EC ~ name):
Determination of relationsh|(1.55 + 0.67 h) and breath datarrecte¢methanol

between methanol concentrat
in the blood, urine, and breath
volunteers exposed to 800 p
(1.06 mg/l) methanol vapors f
0.5,1, 2 and 8 h. The 0.5 toh
periods of exposure were ug
to estimate the halffe of
methanol in blood, urine a
breath.

for mucous membrane desorption (1.4
0.38 h). Methanol concentrations
blood lagged some 130 min. behind th
termination of exposure, a
Pconcentrations in urine were furt
delayed.

Endpoint  addressed: ba
toxicokinetics

Study type: A
"multicompartment biologicall
based dynamic" inhalatiq
model based on kinet

methanol inhalation data fro
rats (Horton et al., 1997
monkeys (Dorman et al., 199
and humans (Skvec et al.
1981; Osterloh et al., 199
Batterman et al., 1998) w
developed to describe the ti
evolution of methanol and
metabolites in the whole bo
and in accessible biologiqg
matrices.

Details on
Predictions

study desig
from simulatior
(PBPK modelling) 0
continuous inhalation of 2(
ppm methanol in humans for
days (Bouchard et al. 20(Q

were based on the followil
assumptions:
- a negligible backgroun

burden of methanol,

- an absorption fraction of 0.5
(Sedivec et al. 1981),

- a pumonary ventilation rate
10.8 L/min (Sedivec et al. 198
Batterman et al. 1998),

an apparent distributig
volume for methanol of 0.7 L/K
(corresponding to human bo
fluid),

an apparent distributiq
volume for formate of 4.6 L/K
(estimations by Bachard et a
2001),

Prediction: near steady state will
reached in 20 h. After 5 d, methano
blood and urine is estimated at 5.5 m
(171 pmol/L) and 8.1 mg/L (25
pmol/L); formate in blood and urine
0.16 mg/L (3.5 pumol/L) and 1.5 mg
(31.7 umol/L = 0.97 mg/g creatinine
2390 pmol/mol creatinine). This sho
that exposure concentrations of <
ppm are not sufficient to raise form
levels significantly, while methan
increases. The model, adapted to kin
data in humans exposed acutely
methanol, predicts that I8-inhalatior|
exposures ranging from 500 to 2(
ppm, without physical activities, 4§
needed to increase concentrations
blood formate and urinary formiacid

above reported background values (4.

10.3 and 6.33 mg/L, resp.). Therefor
according to the authors, blood
urinary methanol levels are the m

d

sensitive  biomarkers of absork
methanol.
Pulmonary  retention: Using t

experimental human dataf Osterloh e
al. (1996), Sedivec et al. (1981) ¢
Batterman et al. (1998), the best fit in
model for the average absorption frac
was higher than that given by Sedive
al. (1981), namely about 80 % &
corresponded to the retention of 79
given by Batterman et al. 19
(Bouchard et al., 2001).

- a daily urine volume of 1.5 L

2 (reliable with
restrictions)

supporting stud

Test material
(EC name):
methanol

Batterman, S.A

et al. (1998)
yBouchard, M. €
al. (2001)
Dorman, D.C. €
al. (1994b)
Horton, V.L. el
al. (1992)
Osterloh J. D. e
al. (1996)
Sedivec, V. €
al. (1981)
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Endpoint  addressed: ba

toxicokinetics

Study type: Accumulation

formate in the blood and t
relationship between pulmong
intake and blood methan
concentration were investigat
in six male human volunteq
following a 6+Hr exposure t
200 ppm methanol, either at rq
or under light physical exercis

q

-

Details on study design:
male human volunteers w¢g
exposed to 200 ppm (0.2
mg/L) methanol for 6 hour
either at rest or under lig
physical exercise. Formate
methanol concetratien werg
determined in blood samples
the individuals and compared
the values before exposure.

[e|

Endpoint  addressed: ba

toxicokinetics

At the end of a 6w exposure to 200 pp
at rest, the blood methanol concentra
was increased from a mean of L@mL
to 7.0 ug/mL (3.8 times). Under ligh
excercise, the total amount of methg
inhaled during the &w exposure perig
was 1.8 times that inhaled at 1
(pulmonary ventilation was increased
gimes). However, no  statistica
significant increase ni blood methanc
concentration was observed un
exercise: 8.1ug/mL vs. 7.0 pg/mL &
rest. The endogenous blood form
(preexposure) concentrations ran
from 5.4 to 10.8 pg/mL. Formate did

accumulate in the blood above
background level following the Br
exposure to 200 ppm methar

regardless whether subjects were exp
at rest or during excercise.

2 (reliable with
restrictions)

weight of

evidence

Test material
(EC name):
methanol

Lee, E.W. et a
(1992)

Study type: Study to determi
whether concentration of form
acid in blood or urine and t
methanol content of aveolar
permit the estimation
methanol exposure.

Details on study design: Stud
were carried out at thr
different work places of

printing shop. At each place
samples for methan
determination were taken ev¢
15 min. In 20 workers employ:
at these places metha
concentration in the alveolar
and concentrations of form
acid in blood and urine we
determined at the beginning g
at the end of the shift. df

comparison, formic ac
concentrations in blood and
urine were determined

corresponding times of the d
in two groups of 36 and ]
subjects who had no cont
with methanol.

Air was collected using g
sampling tubes. To collg
alveolar air expied at the end
expiration, special tubes wse
used in order to get lo

The concentration of formic acid in blo
increased significantly from 3.2 + Z
mg/L (median 3.0 mg/L) before to 7.9
3.2 mg/L (median 7.3 mgjLafter the
shift in the exposed workers. In 36 n
exposed persons, the blood forn
levels ranged from 0 20 mg/L. The
corresponding concentration in urine v
increased significantly from 13.1 + J
mg/L (median 12.6 mg/L) to 20.2 £
mg/L (median 19. mg/L), respectively
On the contrary, in the control grou
there was a small but significant decre
of formic acid concentration in blo
from 5.6 + 4.5 mg/L (median 5.4 mg
in the morning to 4.9 + 4.2 mg/L (medi
3.9 mg/L) in the afternoon.

2 (reiable with
restrictions)

weight of

fMidence

Test material
(EC name):
methanol

Baumann, K
and Angerer, |
(1979)
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Reference

resistance. Methanol w
analyzed by ga
chromatography. For analysis
formic acid in blood and urine,
specific sensitive technique w
developed: formic acid wjq
transformed by concentrate
sulfuric acid into water an
carbonmonoxide. The latter w
reduced to methane directly o
specific part of a ga
chromatographic coluni
connected to a flame ionizatig
detector (for further detail s
Angerer 1976, 1977.

For statistical evaation
Student's t-test and tést for

correlated samples were used.

Endpoint  addressed: ba

toxicokinetics

Study type: Information @
methanol toxicity in humar
(symptoms and signs
methanol poisoning).

Details on study design: S
"any other information or
materials and methods"

Endpoint addressed:
dose toxicity: inhalation

repea

Endpoint addressed: ac{hausea, abdominal and muscle p
toxicity: oral dizziness, weakness and disturbance

consciousness ranging from coma
Endpoint  addressed: ba/clonic seizures. Visual disturban

toxicokinetics

The lethal dose of methanol fo
humans is not known for certain. The
minimum lethal dose of methanol i
the absence of medical treatment
between 0.3 and 1 g/kg. The minimur
dose causing permanent visual defeg
is unknown.

The symptoms and signs of metha
poisoning, which may not appear u
after an asymptomatic period ofal 12
to 24 hours, include visual disturbang

generally develop between 12 and 4
after methanol ingesth and range fro
mild photophobia and misty or blurr
vision to markedly reduced visual acu
and complete blindness. In extreme ¢
death results. The principal clini
feature is severe metabolic acidosig
aniongap type. The acidosis is larg
attributed to the formic acid produc
when methanol is metabolized. T
normal blood concentration of metha
from endogenous sources is less thar
mg/litre (0.02 mmol/litre), but dieta
sources may increase blood meth:
levels. Generally, CNS effés appes
above blood methanol levels of 200 m
(6 mmol/L), and fatalities have occurt
in untreated patients with initial methal
levels in the range of 15(B00 mg/L
(4762 mmol/L). Visual disturbances
several types (blurring, constriction

the visible field, changes in colo

2 (reliable with

restrictions)

weight
evidence

Test
(EC
methanol

material
name):

of

IPCS/WHO
(1997)
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Method Results Remarks Reference

perception, and temporary or perma
blindness) have been reported in wor
who experienced methanol air levels
about 1.6 mg/L (corresponding to 12
ppm) or more. A widely use
occupational exposure limit for methol
is 0.26 mg/L (corresponding to 2
ppm), which is designed to prot
workers from any of the effects

methanolinduced formic acid metabo
acidosis and ocular and nervous sys
toxicity.

No other adverse effects of metha
have been reported ihumans exce
minor skin and eye irritation at exposu
well above 0.27 mg/L (corresponding
200 ppm).

B.5.1.3. Summary and discussion of toxicokinetics

The data shows that metabolism of methanol occuasthree-step process initially involving
oxidation to formaldehyde by hepatic alcohol delbg#mnase, which is a saturable rate-
limiting process. In the second step, formaldehgdexidized by aldehyde dehydrogenase to
formic acid or formate depending on the pH. In tiied step, formic acid is detoxified by a
folate-dependent pathway to carbon dioxide. Elimiamaof methanol from the blood appears
to be slow in all species, especially when compaoeethanol. In humans, urinary methanol
concentrations have been found to be proportiantié concentration of methanol in blood.

Formate clearance from the blood of exposed prisnatat least 50% slower than for rodents.

Methanol is readily absorbed after inhalation, Btggn and dermal contact and distributes
rapidly throughout the body according to the dmttion of body water. A small amount of
methanol is excreted unchanged by the lungs anmeial

Metabolism in humans, rodents, and monkeys cortggoup to 98 percent of the clearance,
with more than 90 percent of the administered dodeled as carbon dioxide. Renal and
pulmonary excretion contributes only about 2 — &get. The metabolism and toxicokinetics
of methanol varies by species and dose. In hunthedalf-life time is approximately 2.5 — 3

hours at doses lower than 100 mg/kg bw. At highesed, the half life can be 24 hours or
more (IPCS/WHO, 1977; Kavet and Nauss, 1990).

The general population may be exposed to very &mgls of methanol due to emissions in air
from its production, end-uses, storage and handlamgl the broad range of methanol-
containing products.

Occupational exposure may occur during the prodoctf metanol and its storage and
handling, as well as in end-use product synthesithough the individual responses of
humans to methanol may vary considerably, industegosures are not considered
hazardous if concentrations are maintained with@sgribed occupational exposure limits.

Methanol occurs naturally and is present in the. diecan be absorbed rapidly by the
inhalation, oral and dermal routes and distributedthe body, but it is only slowly
metabolized to formate (which is believed to be damise of visual damage) and then
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excreted. Methanol is

bioaccumulation.

rap

B 5.2 Acute toxicity
B.5.2.1. Non-human informat

B.5.2.1.1. Acute toxicity: oral

The results of studies on acute toxicity after cadministration are summarised in the

following table:

idly degraded

ion

Table B.5-3. Studies on acute toxicity after oral@ministration

in the @emment with no evidence of

equivalent or similar to OEC]
Guideline 401 (Acute Oral Toxicity|

)

Method Results Remarks Reference

rat LDy >= 2528 mg/kg bvi2 (reliable  withBASF AG (1961)
(application as 50% aquedusstrictions)

oral: gavage solution)

supporting study
experimental result

Test material (EC
name): methanol

pig (minipig YU, CR) female
oral: gavage

Three animals were used per d
group and treated by gavage with
test substance.

LDs;: > 5000 mg/kg by
(female)

2 (reliable  with

restrictions)
supporting study
experimental result

Test material (EC
name): methanol

Dorman, D.C.

al. (1993)

g

monkey (Rhesus)
oral: gavage

Determination of the acute toxic
of the test substance aftgpplication
of a single dose to monkeys by ¢
gavage.

LDgy: 6000 mg/kg bw (4/
animals survived afte
bicarbonate supplementatio

2 (reliable  with
restrictions)

n.)
supporting study
experimental result

Test material (EC
name): methanol

Potts, A.M. et a
(1955)

Potts, A.M. (1955

monkey (Rhesus macaca)
oral: gavage
Determination of the acute toxic

of the test substance in monk
after application by oral gavage.

LDsgg: ca. 7000 —9000 mg/kg
bw

2 (reliable  with

restrictions)
supporting study
experimental result

Test material (EC
name): methanol

Cooper, J.R. arn
Felig, P. (1961)

Gilger, A.P. et a
(1956)

Gilger, A.P. et a
(1959)

Potts, A.M. (1955

rat (Sprague-Dawley) male/female
oral: gavage

Study performed according
internal company standards (BAS
test) before actual guideline W

LDso: > 1187 — 2769 mykg
bw (male/female) (15 to 35
agueous solution)

SF-

2 (reliable  with

restrictions)
weight of evidence

experimental result

BASF AG (1975)




BACKGROUND DOCUMENT to the opinion on the Annex XV dossier proposing restrictions on

Methanol

Method

Results

Remarks

Reference

adopted.

Test mateial (EC
name): methanol

B.5.2.1.2. Acute toxicity: inhalation

The results of studies on acute toxicity after latlan exposure are summarised in the

following table:

Table B.5-4. Studies on acute toxicity after inhak&gon exposure

Method

Results

Remarks

Reference

rat (Long-Evans) male
inhalation

Two experiments were conducted
evaluate the acute effects of inhg

hormone status (6 h): >= 0.
— <= 13.3 mg/L air (male
(increased prolact
concentrations)

2 (reliable  with

restrictions)
supporting study

experimental result

Cooper, R.L. et &
(1992)

No information available.

methanol on serum hormor
associated with reproducti Test material (EC
function in male rats. name): methanol
cat LCs (4.5 h): 85.41 mg/L air |2  (reliable  withvon  Burg, R
restrictions) (1994)
inhalation
supporting study
No information available.
experimental result
Test material (EC
name): methanol
cat LCs (6 h): 43.68 mg/L air |2 (reliable  withvon Burg, R
restrictions) (1994)
inhalation
supporting study
No information available.
experimental result
Test material (EC
name): methanol
monkey (Rhesus) male/female lethal dose (18 h): 13 mg/L ¢2  (reliable  withMcCord, C.P
(male/female) restrictions) (1931)
inhalation
lethal dose (41 h): 1.3 mg|supporting study
No information available. air (male/ffemale)
experimental result
lethal dose (1 h): 52 mg/L g
(male/female) (exposure forf Test material (EC
to 4 h) name): methanol
mouse LCso (134 min): 79.43 mg/[2  (reliable  withvon Burg, R
air restrictions) (1994)
inhalation

supporting study
experimental result

Test material (EC
name): methanol

rat (Sprague-Dawley) male/female

4C(4 h): 128.2 mg/L a

2 (reliable  with

BASF AG (1980a
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Reference

inhalation: vapour (nose/head only

Study performed according

internal company standards (BAS
test) before actual guideline W
adopted.

(male/female)

)
LCso (4 h): 130.7 mg/L a
(male)

BF-

LCso (4 h): > 115.9 mg/L a
(female)

restrictions)
weight of evidence
experimental result

Test material (EC
name): methanol

rat (Sprague-Dawley) male/female
inhalation: vapour (nose/head only

Study performed according
internal company standards (BAS
test) before actual guideline W
adopted.

LCso (6 h): 87.5 mg/L ai
(male/female)

)
LCso (6 h): 92.6 mg/L ai
(male)

BF-

LCso (6 h): 821 mg/L ai
(female)

2 (reliable  with

restrictions)
weight of evidence
experimental result

Test material (EC
name): methanol

BASF AG (1980b

B.5.2.1.3. Acute toxicity: dermal

The results of studies on acute toxicity after ddraxdministration are summarised in the

following table:

Table B.5-5. Studies on acute toxicity after dermahdministration

experimental result

Test material (EC
name): methanol

Method Results Remarks Reference
rabbit LDgy: 17100 mg/kg by4 (not assignable) [Rowe, V.C an

(corresponding to20 ml/kg McCollister, S.B
No information available. bw according to the authors)supporting study (1981)

B.5.2.1.4. Acute toxicity: other routes
The results of studies on acute toxicity (othetespare summarised in the following table:

Table B.5-6. Studies on acute toxicity (other rous

Method

Results

Remarks

Reference

monkey (Macaca fascicularis) mal
intraperitoneal

Determination of the lethal do
after intraperitoneal application
the test substance to monkeys in
context of a metabolism study.

d DLo: 3000 mg/kg bw (male

P (reliable  with

restrictions)
supporting study
experimental result

Test material (EC
name): methanol

New Energy
Development
Organization
(1987)

mouse (CB6F1) male/female

intraperitoneal

Determination of LI, for methano

LDgy: 6080 mg/kg by

(male/female) (wild type)

LDgy: 6000 mg/kg by

(male/female) (heterozygo

2 (reliable  with

restrictions)

supporting study

Cook, R.J. et 4
(2001)
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in wildtype, heterozygous alNEUT2)
homozygous NEUT2 (FDH- experimental result
deficient) mice. LDs;: 6030 mg/kg by _

(male/ffemale) (homozygo|Test material (EC

NEUT2) name): methanol
monkey (Macaca mulatta (rhejLDLo: 4000 mg/kg bv2 (reliable withClay, K.L. et al
macaque) and Macaca nemest{(male/female) (1/4 rhesjrestrictions) (1975)
(pigtail monkey)) male/female macaques, severe metab

acidosis) supporting study
intraperitoneal

experimental result
Determination of the lethal do
after intraperitoneal application Test material (EC
the test substance to monkeys in name): methanol

context of a metabolism study.

B.5.2.2. Human information
The exposure-related observations in humans arenauised in the following table:

Table B.5-7. Exposure-related observations on acutexicity in humans

Method Results Remarks Reference
Study type: poisoning incident Three groups were identifig2 (reliable withjDethlefs, R. an
Nine patients had no oculrestrictions) Naragqi, S
Subjects: -Number of subjects exposg¢abnormality, 7 had on (1978)
24 transient ocular abnormalitiweight of
- Sex: male and eight had permanent ocyevidence
- Race: Papua New Guinean abnormalites.
T . b lt Test material
Endpoint addressed: neurotoxicity Transient — abnormaliti (EC name):
included peripapillary oedem methanol
Endpoint addressed: acute toxicity: oraPPtC disc hyperemi

diminished pupillary reactior
to light, and central scotomatal.

Permanent ocular abnormalit
included optic disc pallo
attenuation of arteriole|
sheathing of arteriole
diminished pupillary reaction
light, diminished visual acuit
central scotonta, and othe
nerve fibre bundle defects.

Complete blindness occurred
two patients, while severe visl|
deficit resulted in four others.

The incidence of permaneg
ocular abnormalities was fou
to correlate with the inciden
of metabolic acidosis (p<01),
and with the stated volume
methanol consumed (p<0.0
An inverse correlation wg
found between stated volume
methanol consumed and on
of blurred vision.
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Study type: Human neurobehaviolExposure to methanol increag2 (reliable with Chuwers, P. ¢
effects after acute exposure to methgserum  concentrations  alrestrictions) al. (1995)
vapour. urinary excretions fomethanol

but did not affect formate leve|supporting study
Details on study design: Twens$yx|Overall visual
healthy subjects (15 men, 11 womneurophysiological, arfTest material
ages 2661 years) were exposed |neurobehavioural test outcon(EC ~ name):
methanol (0.27 mg/L) or watevapout methanol

for 4 hours while seated in a chaml
The subjects served as their own conl
in a randomized, doublelind study
design. The variables assessed
serum and urine methanol and forn
levels; visual qualities (col
discrimination and contrastensitivity);
and neurophysiological (auditory evok

potentials) and neurobehavioy
qualities.
Endpoint addressed: acute toxic
inhalation

Endpoint addressed: neurotoxicity

were not significantly affecte
unless certain betweeubjec
variables are considered. Sli

Symbol
noted.

Digt

effects on P300 amplitude an
testing werg

Study type: Information on acute toxic
and neurotoxicity by inhaled methano
humans.

Details on study design: Tweleealthy
subjects were exposed for 4 h to (
mg/L (corresponding to 200 ppm) ang
0.026 mg/L (corresponding to 20 pp
(control) in an exposure chamber i
crossever design. The EEG
recorded before (reference) and at
end of each exposure witthe subject'
eyes closed and opened and durin
choice reaction test (colour word str,
test). Spectral power was calculated
fast Fourier transformation. Subject
symptoms and effects of blinding with
ppm methanol were assessed

questionnaires. The study was a sin
blind one.

toxic

Endpoint addressed:

inhalation

acute

Endpoint addressed: neurotoxicity

W the delta-band was significant

giee effect was weak, as sco

During subjects' exposure
0.26 mg/L, their scores fi
prenarcotic and irritatin
symptoms were not differe
from controls. In the

closedeye condition of subject
the spectral power of the the
band and of some electrodes

less at the end of exposure
0.26 mg/L, than that of contro
In the opereye condition an
during the color word stress t
no significant changes we
found. The changes in the the
band suggest a slight excitat
effect of 0.26 mg/L methang

of acute symptoms did n
change.

2 (reliable with
restrictions)

weight of

evidence

tTest material
GEC name):
;nethanol

Muttray, A. el

al. (2001)

Study type: Information on metha
toxicity in humans (symptoms and sig
of methanol poisoning).

Details on study design: see "any of
information on materials and methods'

Endpoint addressed:
toxicity: inhalation

repeated ¢

The lethal dose of methanol

humans is not known f
certain. The minimum lethal
dose of methanol in the
absence of medical treatmer
is between 0.3 and 1 g/kgThe
minimum dose causir|
permanent visual defects

unknown.

2 (reliable with
restrictions)

weight of

evidence

Test material
(EC name):
methanol

IPCS/WHO
(1997)
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Endpoint addressed: acute toxicity: oraLhe?h asr?/(;] %g;nosnir? gn'dthilgﬁ Sm
Qot  appear until  after @
asymptomatic period of abg
12 to 24 hours, include visuy
disturbances, nausea, abdom
and muscle pain, dizzinesg
weakness and disturbances
consciousness ranging  frg
coma to clonic seizures. Visy
disturbances generally deve
between 12 and 48 h af
methanol ingestion and ran
from mild photophobia an
misty or blurred vision t
markedly redced visual acuit
and complete blindness.

extreme cases death results.
principal clinical feature i
severe metabolic acidosis

aniongap type. The acidosis
largely attributed to the form
acid produced when methano
metabolized. The norrhdlood
concentration of methanol frg
endogenous sources is less t
0.5 mag/litre (0.02 mmol/litre
but dietary sources may incre
blood methanol level
Generally, CNS effects app¢
above blood methanol levels
200 mg/L (6 mmol/L), an
fatalities have occurred i
untreated patients with initi
methanol levels in the range
1500-2000 mg/L (482
mmol/L). Visual disturbances
several types (blurrin
constriction of the visible fielg
changes in colour perceptig
and temporary or permang
blindness) have been reportec
workers ~ who  experience
methanol air levels of about 1
mg/L (corresponding to 12(
ppm) or more. A widely use
occupational exposure limit f
methanol is 0.26 mg
(corresponding to 200 ppn
which is designed to prote
workers from any of the effeg
of methanolinduced formic aci
metabolic acidosis and ocu
and nervous system toxicity.

Endpoint addressed: basic toxicokinet

No other adverse effects

methanol have been reporteo
humans except minor skin a
eye irritation at exposures w
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above 0.27 mg/l(correspondin
to 200 ppm).

B.5.2.3. Summary and discussion of acute toxicity

Evaluation of the animal data - oral route, presénn the registration dossier shows that in
rats, LDy values after single oral administration range fradB7 to 2769 mg/kg bw,
depending on the concentration of the aqueousisolused (BASF 1975, concentrations 15
to 35%, not further specified).

In Rhesus monkeys orally dosed with 6000 mg/kgthe retina and the optic papilla showed
extended oedema, and the pupils were wide and egpoensive. Six of 8 animals exhibited
cystic degeneration of the outer retinal granudgret, and in one animal there was evidence
of significant demyelinisation of the optic nervidistological lesions were seen in the
putamen and nucleus caudatus in 3 of 8 animalsofAthese effects were most pronounced
after early compensation of acidosis using bicaab®rapplication, because the monkeys
generally did not survive those high doses of mmathébut after early treatment with
bicarbonate (Potts, 1955; Potts et al., 1955).

There was no evidence of marked acidosis in 12 hesonkeys (28 applications) after
sublethal doses up to 6000 mg/kg bw. Specific#lifigre was no hyperventilation, no increase
in urinary excretion of organic acids, or shiftserum bicarbonate. Blindness was seen in
only one surviving monkey dosed with 9000 mg/kg biae effect was transient four days
after exposure. The Lfgwas between 7000 and 9000 mg/kg bw (Cooper and, A€I61).

Evaluation of the animal data-inhalation route spreed in the registration dossier shows that
in male and female rats, k§&values of 87.5 mg/L (6 hours) and 128.2 mg/L (dirspwere
determined (BASF, 1980a, b). Clinical signs of tityi were aqueous secretion of eyes and
nose, labored breathing, staggering, apathy, arwbsia.

A similar range of toxicity values is reported tbe mouse: L& (2.25 h) = approx. 79 mg/L
(Von Burg, 1994).

In cats, an LG value of approx. 43.7 mg/L was obtained afterho@r exposure (Von Burg,
1994). A shorter duration of 4.5 hours led to adalue of 85.4 mg/L (Von Burg, 1994).

Studies in Rhesus monkeys indicate lethal conciorisa(percent mortality not reported) of
1.3 mg/L (after 41 hours), 13 mg/L (afterl8 houasyl 52 mg/L methanol (afterl1-4 hours).
Blindness associated with optic nerve atrophy wesonted. Eventual recovery from this
lesion was observed (McCord, 1931; only limitedwoentation).

In rabbits, a dermal L§ of about 17,000 mg/kg bw was found. No furtheradgtwere
reported (Rowe and McCollister, 1981).

According to the Registrant on the basis of humatia,doral ingestion dominates as the most
frequent route of poisoning, but percutaneous gbeor or inhalation of vapours are as
effective as the oral route in producing methamoka toxic syndrome.

A blood level of 500 mg/L methanol in acutely paied patients generally is regarded as
requiring hemodialysis. This blood concentratiom d¢eansiently be achieved in an adult
person (70 kg) by ingestion of 0.4 mL methanol/kg(Kavet and Nauss, 1990). Generally in
humans, transient central nervous system (CNSktefi@ppear at blood methanol levels of
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200 mg/L and serious ocular symptoms appear abd@ rig/L ranging from mild
photophobia, misty or blurred vison to markedlyueed visual acuity and total blindness
(Kavet and Nauss, 1990; Dethlefs and Naraqgi, 19%8)te methanol intoxication evolves in
a well-defined pattern. First, a mild depressiorttef CNS occurs which is followed by an
asymptomatic latent period commonly lasting 12 # hburs. Clinical symptoms include
headache, dizziness, nausea and vomiting, abdompéaia) and labored, periodic breathing
and mag progress to coma and death from respirtibuye (Kavet and Nauss, 1990).

The minimal acute methanol dose to humans thatesarit in death is considered to be 300 to
1000 mg/kg by ingestion. Fatalities have occurredntreated patients with initial methanol
blood levels in the range of 1500 to 2000 mg/L @AYHO, 1997). In general, coma,
seizures and prolonged acidosis were poor prognegins (Naragi et al., 1979). Such high
and potentially lethal blood methanol levels areslékely to be achieved from inhalation
exposure. Exposure to 0.26 mg/L methanol for 4 siouas without significant physiologic
effects in human volunteers (Muttray et al., 2001).

In conclusion, formate is considered to be thendte toxicant in acute methanol intoxication
in humans. Acidosis and ophthalmologic changegygieal effects in primates. They do not
occur in rodents or rabbits, which are able to reenfbormate more efficiently. In these
animals, CNS depression, narcosis and death ateatimg sysmptoms of intoxication.

B 5.3 Irritation

B.5.3.1. Skin
Not relevant for this dossier

B.5.3.2. Eye
Not relevant for this dossier

B 5.4 Corrosivity
Not relevant for this dossier

B 5.5 Sensitisation
Not relevant for this dossier

B 5.6 Repeated dosed toxicity
B.5.6.1. Non-human information

B.5.6.1.1. Repeated dose toxicity: oral

The results of studies on repeated dose toxicigr aral administration are summarised in the
following table:

Table B.5-11. Studies on repeated dose toxicity aftoral administration

Method Results Remarks Reference
monkey male LOAEL: 2340 mg/kg bw/daj2  (reliable witHRao, K.R. et a
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(actual dose received) (majrestrictions) (2977)

subacute (oral: gavage) (mortality)
supporting study

2340 mg/kg bw (actual ingested)
experimental result

Vehicle: water

_ Test material (EC

Exposure: 3 days (daily) name): methanol

Daily application of a single dose

methanol to monkeys by gavg

over a period of 3 days.

monkey (Macaca mulatta) male |no NOAEL identified: 2 (reliale  with|Martin-Amat, G.
restrictions) Tephly, T.R.

subacute (nasogastric tube) McMartin, K.E.,
weight of evidence |Makar, A.B.

initially 2000 mg/kg, thereafter 5(
mg/kg at variable frequencies
time points (exception: one anin
1000 mg/kg at 44 and 72 h and 2
mg/kg at 144h) (nominal)

q

Vehicle: water

Exposure: approx. 1.5 to 6 dg
(variable)

Test model in monkeys f
methanolinduced ocular toxicit
after shortterm  exposure

characterize the toxicity syndroi
and histological manifestations.

experimental result

Test material (EC
name): methanol

Hayreh (1977)

Martin-Amat, G

et al. (1978)

Baumbach, G.L. ¢
al. (1977)

Hayreh, M.S. et a
2977)

Martin-Amat, G

et al. (1977)

McMartin, K.E. e
al. (1975)

5.6.1.2. Repeated dose toxicity: inhalation

The results of studies on repeated dose toxicigr @&fihalation exposure are summarised in

the following table

Table B.5-12. Studies on repeated dose toxicity aftinhalation exposure

subacute (inhalation: vapour)

0.265, 2.65, 13.3 mg
(corresponding to 200, 200, 10(¢
ppm) (hominal conc.)

Vehicle: unchanged (no vehicle)

Exposure: 1, 2, 4r 6 weeks (8 h/q
5 d/wk)

hormo
rats a
metha

Investigation of sexual
status in male mature
subacute exposure to

vapours.

LOAEC: 13.3 mg/L air (malg
(significant increase
circulating LH after 6 wks ¢
exposure)

Method Results Remarks Reference
rat (Sprague-Dawley) male NOAEC: 2.65 mg/L ai2 (reliable withCameron, A.M. &
(male) restrictions) al. (1984)

supporting study
experimental result

Test material (EC
name): methanol
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Method Results Remarks Reference
rat (Sprague-Dawley) male NOAEC: 0.26 mg/L ail2 (reliable withHLee, E. et a
(male) (testicular productidrestrictions) (1991)
subacute (inhalation: vapour) of testosterone)
supporting study
0.26 mg/L (corresponding to 2
mg/m2) (nominal conc.) experimental result
Vehicle: unchanged (no vehicle) Test material (EC
name): methanol
Exposure: 1, 2, 4, and 6 wks (8 I
5 d/wk)
Investigation of potential tox
effects of methanol vapours
testicular production of testosterg
in normal or folate-reduced rats.
rat (Sprague-Dawley) male NOAEC: 1.06 mg/L ail2 (reliable withHLee, E. et a
(male) (testiculgrestrictions) (1991)
subchronic (inhalation: vapour)  |histopathology)
supporting study
0.066, 0.266, 1.06 mg

(corresponding to 50, 200, 800 pq
(nominal conc.)

Vehicle: unchanged (no vehicle)
Exposure: 13 wk (20 h/d, 7 d/wk)

Investigation of potential tox
effects of methanol vapours on
morphology of the testes in norn
or folate-reduced rats.

experimental result

Test material (EC
name): methanol

rat (Sprague-Dawley) male
subacute (inhalation: vapour)

0.265, 2.65, 13.3 mg
(corresponding to 200, 200, 10(¢
ppm) (analytical conc.)

Vehicle: unchanged (no vehicle)

Exposure: 1, 2, 4 or 6 weeks (6 1
5 d/wk)

Investigation 0
biochemical/physiological ar
cytological parameters of the lu
and in lavagdhluid after subacut
exposure to methanol vapours.

NOAEL: 13.3 ng/L air
(analytical) (male)

2 (reliable  with

restrictions)
supporting study
experimental result

Test material (EC
name): methanol

White, L. et al
(1983)

monkey (Macaca fascicularis)

acute to chronic (inhalation: vapo
(whole body)

1.3; 2.7; 4.0; 5.3;6.7 mg/Y
(corresponding to 1000; 2000; 30
4000; 5000 ppm) (nominal conc.)

NOAEC: 1.3 mg/L ai
(nominal) (observed effeq
were not progressive
evidenced after recovery)

LOAEC: mg/L
(nominal) (increase
responsive astroglia seen
the cerebrawhite substance

4 ai

Vehicle: unchanged (no vehicle)

2 (reliable  with

restrictions)
supporting study
experimental result

Test material (EC
name): methanol

degenerative changes in

New Energy
Development
Organization
(1987)
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Method

Results

Remarks

Reference

oth
al

Exposure: see "any
information on materials
methods" (21 hours/day)

The study was designed
investigate the effect of repea
methanolinhalation for various tim
periods (including recovery phas
in monkeys.

visual system)

monkey  (Macaca  fascicular

male/female
subacute (inhalation: vapour)

0.66, 2.65, 6.63 mg
(corresponding to 500, 2000, 5(
ppm) (analytical conc.)

Vehicle: unchanged (no vehicle)
Exposure: 4 weeks (6 h/d, 5 d/wk)

Investigation of the effects
subacute exposure to metha
vapours in monkeys wi
histopathological examinatio
lacking brain and neural tissue.

NOAEC: 6.63 mg/L ai
(male/female) (clinical sign
histopathology,
opthalmoscopy)

4 (not assignable)
supporting study
experimental result

Test material (EC
name): methanol

Andrews, L.S &€

al. (1987)

monkey (Macaca fascicularis)

subacute (inhalation: vapour) (wh
body)

13.26, 9.31, 6.65, 3.99 mg
(corresponding to 10000, 70(
5000, 3000 ppm) (nominal conc.)

Vehicle: unchanged (no vehicle)

Exposure: 3000 ppm: 20 d
5000 ppm: 5 d and 14 d, respectiv|
7000, 10000 ppm: 6 d (21 h/d)

Comprehensive study programme
three species including metabg
pharmacokinetic, short-term, lor
term, reproductive ar
carcinogenicity studies.

ely

LOAEC: 3.99 mg/L ai
(nominal) (clinical signg
histopathology (liver, CNS))

g_

2 (reliable
restrictions)

with

supporting study
experimental result

Test material (EC
name): methanol

New Energy
Development
Organization
(1987)

rat (Fischer 344/DuCrj) male/fema|

chronic (inhalation: vapour) (whg
body)

0.013; 0.13; 1.3 /L
(corresponding to 10; 100; 10
ppm) (nominal conc.)

Vehicle: no data

8IOEC: 0.13 mg/L
(nominal) (male/female)

a

LOAEC: 13 mg/L ai
(nominal) (male/femalg
(body weight and foo
consumption; organ/boc

weight ratio; swelling of th
chromophobic cells of th

2 (reliable with
restrictions)

weight of evidence
experimental result

Test material (EC
name): methanol

pituitary)

New Energy
Development
Organization
(1987)

IPCS/WHO (1997,
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Method

Results

Remarks

Reference

Exposure: 12 months (total expos
time: 7318-7341 h: males; 7474
7496 h: females) (continuous
average about 20 h/d)

equivalent or similar to OEC
Guideline 453 (CombinedChronig
Toxicity / Carcinogenicity Studies)

l -

rat (Sprague-Dawley) male/female
subacute (inhalation: vapour)

0.663, 2.65, 6.63 mg
(corresponding tc620, 1980, 501
ppm) (analytical conc.)

Vehicle: unchanged (no vehicle)
Exposure: 4 weeks (6 h/d, 5 d/wk)

equivalent or similar to OEC
Guideline 412 (Repeated Dd
Inhalation Toxicity: 28/14-Day)

NOAEC: 6.66 mg/L ai

(male/female)

2 (reliable  with

restrictions)
weight of evidence
experimental result

Test material (EC
name): methanol

Andrews, L.S &€

al. (1987)

monkey (Macaca fascicularis)
chronic (inhalation) (whole body)

0.013; 013 and 13 mg
(corresponding to 10, 100 and 1(
ppm) (hominal conc.)

Vehicle: unchanged (no vehicle)

Exposure: a) 7 months
b) 1 year + 7 months (19 months)

c) 2 years + 5 months (29 mont
(21 h/d)

Comprehensive study programme
monkeys  including  metaboli
pharmacokinetic and short-, lor
term studies, reproductiassays an
carcinogenicity studies.

NOAEC: 0.013 mg/L a
(nominal)

LOAEC: 0.13 mg/L ai
(nominal) (slight myocardiq
effects and slight hyperplas
of the astroglia in the cereb
white substance)

g_

2 (reliable  with

restrictions)
weight of evidence
experimental result

Test material (EC
name): methanol

New Energy
Development
Organization
(1987)

Vyskocil, A. ang
Viau, C. (2000)

mouse (B6C3F1) male/female
chronic (inhalation) (whole body)

0.013; 0.13; 1.3 mg/
(corresponding to 10; 100; 10
ppm) (nominal conc.)

Vehicle: unchanged (no vehicle)

Exposure: 12 months (males: 72
7225 h; females: 7352373 h
(continuously, mean daily expos

02-

NOAEC: 1.3 mg/L ai
(nominal) (male/femalg
(histopathological
examinations; body weigh
food consumption; orga
weights)

NOEC: 0.13 mg/L a

(nominal) (male/female)

2 (reliable  with

restrictions)
weight of evidence
experimental result

Test material (EC
name): methanol

New Energy
Development
Organization
(1987)

Takeda, K. an
Katoh, N. (1988)

IPCS/WHO (1997
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Method Results Remarks Reference
time: 19.8 hours)

equivalent or similar to OEC

Guideline 453 (Combined Chror

Toxicity / Carcinogenicity Studies)

5.6.1.3. Repeated dose toxicity:

dermal

No relevant information available

5.6.1.4. Repeated dose toxicity:

other routes

No relevant information available

5.6.2. Human information

The exposure-related observations in humans arenauised in the following table:

Table B.5-13. Exposure-related observations on reped dose toxicity in humans

Method

Results

Remarks

Reference

Study type: cohort study (prospective)

Details on study design: HYPOTHES
TESTED (if cohort or case cont
study): exposurexcretion relationshi
and possible health effects of exposur
methanol vapour were studied

STUDY POPULATION

33 exposed workers during theecond
half of 2 working weeks

COMPARISON POPULATION

Urinary methanol concentrations w
also determined in 91 nonexpo
subjects (Kawai et al., 1991). T
geometric mean value for methanol
urine samples from the latter was <
mg/L.

HEALTH EFFECTS STUDIED

- photophobia; eye examination (reti
changes; pupil reflex; mydriasis); blurf
vision; headache; nasal irritation

OTHER DESCRIPTIVE
INFORMATION ABOUT STUDY:

methanol levels in urine sampl
formate excretion in urine samples

Endpoint addresse
toxicity: inhalation

repeated dos

Endpoint addressed: basic toxicokinet

OBSERVATIONS:

- blurred vision and headac|
during or after work

- no photophobia

- retinal changes

- retarded pupil reflex and o
mild mydriasis

dimmed vision and nas
irritation were the most freque
symptoms complained duri
work

CS

2 (reliable with
restrictions)

weight of

evidence

Test material
(EC name):
methanol

Kawai, T. et al
(1991)

Yasugi, T. et al

(1992)

Study type: Information on occupatio
methanol poisoning.

Endpoint addressed:
toxicity: inhalation

repeated ¢

Headache and blurred visi
were reportedly freque
symptoms. It is believed, th
absorption of 8 grams wou

seriously affect the eyes and t

2 (reliable with
restrictions)

supporting study

Mc Nally, W.D.

(1937)
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Method

Results

Remarks

Reference

such a dose could result fr
inhalation 0f1.06 to 1.33 mg/
(corresponding to 800 to 10
ppm) for 8 hours. Work roo
concentration of 0.67 to O
mg/L (corresponding to 500
600 ppm) were found. It
recommended to keep the leyv
below 1 ppm.

Test material
(EC name):
methanol

Study type: Information on urinal
methanol concentrations in humans &
repeated methanol inhalation.

Details on study design: Five humn
subjects were exposed to an atmospl
concentration of Q7 mg/L
(corresponding to 200 ppm) of metha
in a test chamber for 7 hours per day
5 consecutive days. Ambient air in
chamber was monitored continously
methanol, while urine was monitored
methanol and formic acid.

Endpoint addressed:
toxicity: inhalation

regied dos

Mean urinary methan
concentration were increag
from baseline at the end of ed
exposure session, but returt
to baseline in samples collec
16 hours following cessation
exposure. The concentration
formic acid in morning uring
specimens did not chan
significantly over the 7 days
the exposure.

2 (reliable with
restrictions)

supporting stud

Test material
(EC name):
methanol

Franzblau, A. €
al. (1993)

y

Study type: Information on methar
toxicity in humans(symptoms and sigf
of methanol poisoning).

Details on study design: see "any of
information on materials and methods'

Endpoint addressed:
toxicity: inhalation

repeated ¢

The lethal dose of methanol
humans is not known f
certain. The minimum leth
dose of methanol in the abse
of medical treatment is betwe
0.3 and 1 g/kg. The minimu
dose causing permanent vis|
defects is unknown.

The symptoms and signs

Endpoint addressed: acute toxicity: or

Endpoint addressed: basic toxicokinet

Tmethanol poisoning, which m

not appear until after
@symptomatic period of abg
12 to 24 hours, include visuy
disturbances, nausea, abdom
and muscle pain, dizzine
weakness and disturbances
consciousness ranging  frg
coma to clonic seizure¥/isual
disturbances generally deve
between 12 and 48 h af
methanol ingestion and ran
from mild photophobia an
misty or blurred vision t
markedly reduced visual acu
and complete blindness.
extreme cases death results.
principal clinical feature

severe metabolic acidosis
aniongap type. The acidosis
largely attributed to the form
acid produced when methano
metabolized. The normal blo
concentration of methanol frg

g

i

2 (reliable with

restrictions)
weight of
evidence

Test material
(EC name):
methanol

IPCS/WHO
(1997)
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Method Results Remarks |Reference

endogenous sources is less t
0.5 mg/litre (0.02 mmol/lie),
but dietary sources may incre
blood methanol level
Generally, CNS effects appg
above blood methanol levels
200 mg/L (6 mmol/L), an
fatalities have occurred

untreated patients with initi
methanol levels in the range
1500-2000 mg/L (482
mmol/L). Visual disturbances
several types (blurrin
constriction of the visible fielg
changes in colour perceptiq
and temporary or permang
blindness) have been reportec
workers ~ who  experienc
methanol air levels of about 1
mg/L (correponding to 120
ppm) or more. A widely use
occupational exposure limit f
methanol is 0.26 mg
(corresponding to 200 ppn
which is designed to prote
workers from any of the effec
of methanolnduced formic aci
metabolic acidosis and ocu
and nervous system toxicity.

No other adverse effects
methanol have been reporteg
humans except minor skin a
eye irritation at exposures w
above 0.27 mg/L (correspondi
to 200 ppm).

5.6.3. Summary and discussion of repeated dose toiy

Several data on repeated dose toxicity has beesemqexrl by the Registrant. On that basis
Registrant defines 8 different levels of NOAEC, thé most critical one is used as a NOAEC
for methanol:

Oral: LOAEL subacute = 2340 mg/kg/bw in monkeys (rality 7/7 after 3 d exposure)
Inhalation: NOAEC chronic = 0.013 mg/L air in moykg7 to 29 months exposure)

In two submitted endpoints (White, L. et al. 198&2 Cameron, A. M. et al. 1984) the
convertion mg/L into ppm was miscalculated.

Seven male monkeys received daily doses of 234&kgnigiv methanol as 30% aqueous
solution by oral gavage for three days. Under #is¢ ¢onditions, this dosage was lethal for all
seven animals (Rao et al., 1977).

Inhalation:

In a whole body inhalation study in monkeys expoge.013, 0.13, and 1.3 mg/L for 21
hours/day, 7 days/week for 7, 19, and 29 monthgerak general clinical signs as well as
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degenerative effects in the brain (at 0.13 andmigd.), slight peripheral nerve damage (at
0.13 and 1.3 mg/L), very slight degeneration of diptic nerve (concentrations not noted),
increased fat granules and slight fibrosis in tlerl(all concentrations) as well as Sudan
positive granules in the kidney were observed (dt30and 1.3 mg/L). Also, a slight

myocardial disorder (at 0.13 and 1.3 mg/L) and liaed effects in the trachea and possible
slight fibrosis in the lungs (concentrations notew) were observed. Although the statistical
significance of the effects cannot be verified frahe limited study report, the effects

observed appear to be associated with methanol QNEB87).

In a shorttime experiment, monkeys were exposedoup0 days for 21 hours per day to
methanol vapour. Coma and lethality were observedmrcentrations > 9.31 mg/(L*d). In the
brain, necrosis of the basal ganglia and cereloiein@ were observed at 6.65 mg/(L*d) and at
3.99 mg/(L*d), hyperplasia and fibrosis around mrysheaths of the basal ganglia as well as
a slight to moderate increase in astroglia celleevadserved. The optic nerve showed atrophy
at > 3.99 mg/(L*d), along with reduction in myelhibers. In the liver, fibrosis was observed
at 6.65 mg/(L*d) and mild fatty degeneration wasetved at 3.99 mg/(L*d). In the kidney,
partly vacuolated hyaline degeneration was obseate®l65 mg/(L*d) (NEDO, 1987). The
liver and kidney effects were recorded at dosesadly overtly toxic in humans and, hence,
are of low relevance.

In rats exposed to methanol up to 6.65 mg/L foroGrk per day, five days per week for 28
days, no adverse effects were observed except fasal irritation and increased relative
spleen weights, which were observed only at thedlaidose. The estimated blood level of
methanol was about 250 mg/L under this conditiond@@ws et al., 1987).

In a whole body inhalation study in mice exposedlf® months to concentrations of 0.013,
0.13, and 1.3 mg/L for 20 hours/day, slight changedinical signs, body and organ weights,
and some changes in histopathology were obserwveédhbse effects were considered to be
toxicologically irrelevant (NEDO, 1987). In ratsposed in the same manner, slight changes
in body weight and organ weights were observedathighest dose. The NOEC was 0.13
mg/L, the NOAEC was 1.3 mg/L for rats and mice hede studies (NEDO, 1987). Again,
these effects are of low relevance in the lighthef onset of human toxicity already at lower
doses. The species related differences are velgpwbbetween rodents and primates.

The latter demonstrating a 100-fold greater sudaiéipt for methanol-related effects due to
differences in metabolism of methanol. In rodentthanol is metabolized to carbon dioxide
to a great extent, whereas in primates formateragfation is responsible for the observed
effects.

Human data:

In male and female workers exposed to methanol fodnto 7.8 years, the highly exposed
workers (4.7 - 7.3 mg/L) more often complained dfrked vision, headache and nasal
irritation during or after work. Nobody stated waffer from photophobia. The examination of
the eye fundus failed to reveal retinal changesoAgnthree workers exposed to about 1.0 to
1.6 mg/L and one worker exposed to 0.12 to 3.6 migib showed retarded pupil reflex and
one exhibited mild mydriasis (Kawai et al., 1990ther common complaints were
forgetfulness and skin sensitivity (IPCS/WHO, 1997)

A health hazard evaluation was conducted by theoNalt Institute for Occupational Safety
and Health (NIOSH) to determine if vapours from litgiing fluid (99% methyl alcohol)
used in direct-process spirit duplicating machiwese causing adverse health effects among
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teacher aides (Frederick et al., 1984). The teaaltss reported significantly more blurred
vision, headache, dizziness, and nausea than thgason group. Concentrations of
airborne methyl alcohol ranged from 0.48 to 4.0 Img¥dditional studies also showed that
headaches were associated with occupations thatlvenvthe operation of duplicating
machines (NTP, 2003; IPCS/WHO, 1997).

B 5.7 Mutagenicity
Not relevant for this dossier

B 5.8 Carcinogenicity
Not relevant for this dossier

B 5.9 Toxicity for reproduction
Not relevant for this dossier

B 5.10 Other effects
B.5.10.1. Non-human information

B.5.10.1.1. Neurotoxicity
No relevant information available

B.5.10.1.2. Immunotoxicity
No relevant information available

B.5.10.1.3. Specific investigations: other studies
The results of specific investigations (other stsiliare summarised in the following table:

Table B.5-21. Specific investigations: other studse

Method

Type of effects studied:
toxicity (in vivo)

Reference

Martinasevic,
M.K. et al. (1996)

Remarks

2 (reliable
restrictions)

Results

The cellspecific localisatio
of the enzyme, 16:DH, was
found to be similar in rat ar
M0man retina, preferentia

ocu with

rat and human (rat: Sprague-Dawl supporting study |Eells, J.T. et a

S located in the Millecell _ (1995)
no administration type, the principal glia of tfjexperimental result
hicle: dmini . retina (by, ,
Vehicle: no administration immunohistochemistry). Test material
(Common  name)

The amount of 1¢-DH found
&1 cytosolic as well as in t
mitochondrial fraction, wa
about 3x higher in huma
than in rats (Western bl
analysis).  However, th
retinal folate levels we

The study was designed determing
whether components of fola
dependent formate oxidation, (fol
and 10formyltetrahydrofolat
dehydrogenase (1BPH)) exist in
retina and whether differences
these components might expl

folate and 10-FDH

speciesddetermined susceptibility
methanol intoxtation. No methan
was administered.

lower in humans (about 14
of that in rats), compared w
the high folae liver pools, th
retina contains very much lg




BACKGROUND DOCUMENT to the opinion on the Annex XV dossier proposing restrictions on

Methanol

Method Results Remarks Reference
folate.

Type of effects studied: oculaMethanol intoxicated raj2 (reliable withEells, J.T. et a

toxicity (in vivo)
rat (Long-Evans) male
intraperitoneal

4000 mg/kg initial dose (nomin
conc.)

1000 or 2000 mg/kg 12 h lat
(nominal conc.)

Vehicle: saline

Exposure: an initial dose of 40
mg/kg followed by a supplemen
dose of 1000or 2000 mg/kg 12
later

The studies were performed
define  formatenduced reting
dysfunction and histopathology in
rat modell of methanol intoxication

developed formic acidemi
metabolic acidosis and visy
toxicity within 36 hours.

Histopathological effect g

retinal structure: In the high

dose group (7 15 mM blood
formate vs. methandteateq
control with 0.5 to 2 mN

formate), prominer
vacuolation in th
photoreceptors  near t

junction of inner and out
segments, Wi accumulatio
of densely stained material
the inner segments near
outer limiting membrang
Mitochondrial swelling an
disruption was noted in tf
retinal pigment epitheliun
photoreceptor inner segme
and optic nerve (Eells et &g
-2000; Seme et al., 2001).

Ultrastructural  studies [
electronmicroscopy reveal
that the retinal morpholog
(as represented by t
mitochdrialsich, inner
segment of the photorecept
was similar to the contr
after recovery of 72 h, b
subtle photoreceptor chang
were still present as a spac
between the cell nuclei of t
outer nuclear layer whig
suggests residual histologi
alterations  from
induced, previous eder
(Seme et al.,, 2001). In t
low-dose group (4 6 mM
formate in  blood), n
histopathabgical change
were apparent at the lig
microscopic level (Wallace
al., 1997). However, visu

dysfunction was alreaq
visible in functiona
diagnostics, occurring

reductions in the flash evok
cortical potential (FEP) and
electroretinogram (ER) at
formate concentrations low
than those associated w
morphological changes a
provide functional evideng
of direct retinal toxicity if

formate

restrictions)
supporting study
experimental result

Test material (EC
name): methanol

jes

nt-

methanol poisoning (Walla

(2000)

Eells J.T. et al
(1996)

Seme, M.T. (1999

Wallace, K.B. €
al. (1997)
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Method

Results

Remarks

Reference

et al, 1997). Rod- and con
mediated ERG respong
were attenuated in a forma
and timedependent mann
(Seme et al., 1999, 2001).

Biochemical effects: Retin
ATP, ADP, and GSH we
significantly deplete
following methonoltreatmen
under inhibition of format
oxidation after 72 and 144
with GSH levels about 1/2
controls, andafter recover
still decreased, while ener,
metabolites showed I
difference from the contr
values (Seme et al., 2001).

e_

te-

Type of effects studied: behaviou
effects (in vivo)

rat (Long-Evans) male

The rats displayed no signs
overt intoxication such as g
disturbance, but a significa
doserelated reduction i

2 (reliable
restrictions)

supporting study

with

National
Toxicology
Program (2003)

FR20 response was obser ) Youssef, AF. 6
oral: gavage at all dose-levels. experimental result |al. (1993)
1000, 2000, 3000 mg/kg (3@{A NOAEL for behaviourdtest material (EC
aqueous solution) (nominal conc.)|changes cannot be derived.|yame): methanol
Vehicle: water
Exposure: singledose (only on
dose)
The study was designed to exan
neurobehavioral toxicity i
methanol-induced rats.
Type of effects studied: oculaOPHTHALMOSCOPIC 2  (reliable  withMartin-Amat, G.
toxicity (in vivo) EXAMINATION restrictions) Tephly, T.R.
monkey (Macaca mulatta) male The only detemble ocula supporting stud Mo,

y change was optic disc ede|UPPOMING study '\H/':kf‘err'] (1977'0)"8'

nasogastric tube (Of the optic papllla)._ Thexperimental result y

primary sites of ocular injuf Martin-Amat. G
initially 2000 mg/kg, thereafter 5(Were the optic nerve hedtest material (EClgt g (1978)

mg/kg at variable frequencies ¢
time points (exception: one anin
1000 mg/kg at 44 and 72 h and 2
mg/kg at 144h) (nominal conc.)

Vehicle: water

Exposure: approx. 1.5 to 6 dg
(variable)

Test model in monkeys f
methanolinduced ocular toxicit
after  shortterm  exposure

characterize the toxicity syndroi
and histological manifestations.

and the anterior segment
the optic nerve rather than t
retinal ganglion cell
themselves. In all eyes w
optic disc changg pupils
were dilated and react
poorly to light.

CLINICAL CHEMISTRY

Under methanol treatme
acc. to this test desig
formate levels were betwe
min. 7.2 and max. 14
mEg/L in blood and 7.9
13.9 mEg/L in cerebrospin

name): methanol

fluid, blood bicarbonate mi

Baumbach, G.L. ¢
al. (1977)

Hayreh, M.S. et a
(2977)

Martin-Amat, G

et al. (1977)

McMartin, K.E. e
al. (1975)
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Method Results Remarks Reference

4.0 and max. 10.2 mEq/L, a
blood pH min. 7.13 and mg
7.28. Methanol levels rang
from 1540 to 2840 mg
(Martin-Amat et al., 1977).

HISTOPATHOLOGY: NON
NEOPLASTIC

All six animals develope
fundus changes at the heag
the optic nerve (optic dis
within 43 to 171 h afte
methanol ingestion, express
as intraaxonal  swelling
(Hayreh et al, 1977
Electronmicroscopic  studi
revealed swelling of the ner
fibers with a
accumulation/clustering

swollen mitochondria in th
optic nerve head beil
maximally in the Ilamin
cribrosa region. Furthermo
in the retrolaminar an
intraorbital ~ optic  nerve
swelling of astrocytes w
prominent as well as swellir
of the cytoplasm of th
oligodendroglial cytoplasm
contact with the axo
(Baumbach et al.,, 1977
Alterations were not observ
in the retina itself: th
ganglion cells of the retin
were intact with only minima
swellings of the mitochondr
and loss of cristae. But the
findings were also present
the control tissue (Baumba
etal., 1977).

B.5.10.2. Human information
No relevant information available

The exposure-related observations on neurotoxigsityhumans are summarised in the
following table:

Table B.5-22. Exposure-related observations on neoftoxicity

Method Results Remarks Reference
Study type: poisoning incident Three groups were identifig2 (reliable withDethlefs, R. an

Nine patients had no oculrestrictions) Naragqi, S
Subjects: -Number of subjects exposg¢abnormality, 7 had on (1978)
24 transient ocular abnormaliti¢ weight of
- Sex: male and eight had permanent ocyevidence
- Race: Papua New Guinean abnormalites.

. .. |Test material
Transient abnormalitie
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Method Results Remarks Reference
included peripapillary oeden|(EC name):

Endpoint addressed: neurotoxicity optic disc hyperemiimethanol

Endpoint addressed: acute toxicity: orgjg light, and central scotomata.

diminished pupillary reactiong

Permanent ocular abnormalit

included optic disc pallo
attenuation of arteriole
sheathing of arteriole

diminished pupillary reaction
light, diminished visual acuit
central scotomata, and otk
nerve fibre bundle defects.

Complete blindness occurred
two patients, while severe vis|
deficit resulted in four others.

The incidence of permang
ocular abnormalities was fou
to correlate with the inciden
of metabolic acidosis (p<0.0]
and with the wted volume O
methanol consumed (p<0.0
An inverse correlation wa
found between stated volume
methanol consumed and on
of blurred vision.

Study type: Human neurobehaviou
effects after acute exposure to meth:
vapour.

Details on study design: Twensyx
healthy subjects (15 men, 11 wom
ages 261 years) were exposed
methanol (0.27 mg/L) or water vap(
for 4 hous while seated in a chamb
The subjects served as their own conl
in a randomized, doublelind study
design. The variables assessed
serum and urine methanol and forn
levels; visual qualities (col
discrimination and contrast sensitivit
ard neurophysiological (auditory evok

potentials) and neurobehavioy
qualities.
Endpoint addressed: acute toxic
inhalation

Endpoint addressed: neurotoxicity

Exposure to methanol increas
serum  concentrations  al
urinary excretions of methan
but dd not affect formate level
Overall visual
neurophysiological, ar|
neurobehavioural test outcon
were not significantly affecte
unless certain betweeubjec
variables are considered. Sli
effects on P300 amplitude an
Symbol Digit testing wer
noted.

2 (reliable with
restrictions)

supporting stud
Test material

(EC name):
methanol

Chuwers, P.
al. (1995)

y

€

Study type: Information on acute toxic
and neurotoxicity by inhaled methano
humans.

Details on study design: Twelve heal
subjects were exposed for 4 h to (
mg/L (corresponding to 200 ppm) ang
0.026 mg/L (corresponding to 20 pp
(control) in an exposure chamber ir

During subjects' exposure
0.26 mg/L, their scores f
prenarcotic and irritatin
symptoms were not défent
from controls. In the

closedeye condition of subject
the spectral power of the the
band and of some electrodes

2 (reliable with
restrictions)

weight of

evidence

tTest material
@C name):
methanol

the delta-band was significant

Muttray,
al. (2001)

y

A. el
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Method

Results

Remarks

Reference

crossever design. The EEG w
recorded before (reference) ant tae
end of each exposure with, the subije
eyes closed and opened and durin
choice reaction test (colour word str
test). Spectral power was calculated
fast Fourier transformation. Subject
symptoms and effects of blinding with
ppm methanb were assessed
questionnaires. The study was a sin
blind one.

toxic

Endpoint addressed:

inhalation

acute

Endpoint addressed: neurotoxicity

less at the end of exposure
0.26 mg/L, than that of contro
In the opereye condition an
during the color word stress t¢
no significant changes we
found. The changes in the the
band suggest a slight excitat
effect of 0.26 mg/L methang
The effect was weak, as sco
e~ acute symptoms did n
change.

The exposure-related observations in humans (entlppot specified or other) are

summarised in the following tabl

e:

Table B.5-23. Exposure-related observations: endpai not specified or other

Method Results Remarks Reference
Study type: Information on methanThe authors review thg2 (reliable withSuit, P. an
intoxication: pharmacology, clinical ajpharmacology, clinical arrestrictions) Estes, M.L
laboratory findings, diagnosis allaboratory findings, an (1990)
treatment. pathology and pathophysiolo|supporting study

of methanol intoxication. | .
Details on study design: no data addition, they discuss t/Test material

_ _ differential  diagnosis  ar{(EC ~ name):

Endpoint addressed: not applicable  |yreatment of acute intoxicatig methanol

including the use of 4-

methylpyrazole in preveing
the conversion of methanol
formate.

Study type: Information on formic ac
and methanol blood levels in various ¢
studies which ended lethal.

Details on study design: Collection
blood concentrations of formic acid &
methanol from various case studies.

Endpoint addressed: not applicable

During methanol poisoning
man the concentration of forn
acid in the blood is qui
variable. In 5 lethal cases
ranged from 9 to 68 mg p
cent. In three patients who a
died it ranged from 5.7 to 19 n
per cent. Furthermore, t
methanol concentration in t
blood in 23 lethal cases vari
between 51 and 274 mg |
cent. It becomes olmiis thal
the mere concentrations of th
substances are not the o
decisive factors in the clinic
course of the poisoning.

2 (reliable with
restrictions)

supporting stud

Test material
(EC name):
methanol

Roe, O. (1955)

~

Study
clinical

type: Review on sympton
diagnosis, mechanisms

q

treatment of methanol poisoning in maMmazardous

Details on study design: Review basec

glethanol poisoning is &
unconmon but an extreme
intoxication. Sin

methanol is a versatile fuel a
is having increasing usage in

clinical experience with accidental g

2 (reliable with
restrictions)

supporting stud

Test material

energyeonscious society, a hi

Becker, C.H

(1983)

y
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Method Results Remarks Reference

occupational methanol poisoning. index of suspicion and sw|(EC name):
laboratory  confirmation methanol
Endpoint addressed: not applicable |essential in managing tf
poisoning. Methanol peoning
may occur in sporadic
epidemic circumstance
Chronic exposure may occur
the occupational setting. Man

uniquely susceptible
methanol  toxicity, perhay
dependent upon folg

metabolism. Classic sympto
of methanol toxicity can on
occurin laboratory animals wh
are rendered folate deficie
Folate may be useful in humg
enhancing removal of the to
products of methanol poisonir
The enzyme responsible

metabolism of methanol

alcohol dehydrogenase. Etha
has a higher affinjt for this
enzyme and is preferentia
metabolized. Simultaneous

ethanol and methan
administration may confuse t
onset of the intoxicatio
Pyrazoles may also be used
inhibit alcohol dehydrogena
thus preventing the intoxicatig
The most importan initial
symptom of methanol poisoni
is visual disturbance. TI
symptoms may be delayed ug
24 hours after ingestion due
simultaneous alcoh
administration and metabo
processes. Laboratory evide
of severe metabolic acido
with increased don and
osmolar gaps strongly sugg
the clinical diagnosis. The)
may be an important associat
between mean corpuscu
volume which is significantl
higher in cases of seve
methanol poisoning than in m
cases. Once the diagnosis
suspected, albod level from
methanol should be return
rapidly. Treatment of methan
toxicity after good supportiy
care is to diminish the metabg
degradation of methanol wi
simultaneous ethanol and th
to perform hemodialysis a
alkalinization to countera
metabolic  acidosis.  Folg
should be administered
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Method Results Remarks Reference

enhance metabolic breakdo
of formate. Alcoholic patien
may especially usceptible

methanol poisoning due

relative folate defiency.

Report Ingestion of 40 ml methang IPCS 2001
may cause permanent blindness.

Case report, poisoning incident A glass of 70% methan Moschos et a
anatomical and functional ocu (2013)
abnormalities, bilater
irreversible blindness.

Retrospective study, review of 1/pH was the strongest piietbr Desai et al. 2013

patients of final VA (visual acuity)and

improvement in VA aong al
markers. The degree of acida
at presentation appears
determine final VA .

The mean (SD) amou
consumed was 230 (57) n
(range, 10000 mL ). The
proportion of methanol wzé
6.5% vol/vd in a 40% alcohg
concentration. 10 patients dig
4 absconders, 11 asymptoma
7 other: 32 patients were |
with severe permanent visl
damage.

B.5.10.3. Summary and discussion of other effects

Specific investigations: other studies

In a study by Eells et al. (2000), rats were ingrépneally dosed to methanol. In all of these
animals, the folate dependent formate oxidation iwaibited. After the initial dosage of 4000
mg/kg bw, 12 hours later an injection of 1000 00@®ng/kg bw followed. Formic acidemia,
metabolic acidosis and visual toxicity occurred liEeet al.,, 2000). Histopathology
demonstrated vacuolation in the photoreceptorspandndrial swelling and mitochondrial
disruption in the retinal pigment epithelium, whialere dependent on blood formate levels.
However, functional changes could already be deiratesl by electroretinogram (ERG) and
flash evoked cortical potential (FEP) in animals$ sttowing morphological changes, 72 hours
of recovery. These functional tests provide fun@ioevidence of direct retinal toxicity in
methanol poisoning at stages not yet pronouncdusitopathological changes. The authors
stated the hypothetical mechanism that formic dxidls to cytochrome aa3 and inhibits
cytochrome oxidase activity with inhibition constaalues rangigng between 5 and 30 mM,
which is in the range of concentrations found i tétina and vitreous humour of methanol-
intoxicated rats. This may explain the effect omoethondria and resulting visual dysfunction
(Eells et al., 2000).

Formate oxidation was found to be about 50% lowdruman than in rat retina (Eells et al.,
1995). This is in line with the finding that lowéulate levels in human retina may limit
conversion of formate into GGnd result in higher ocular toxicity in humans.

Rodents appear to be a useful model for elucidaifdhe effects of methanol intoxication in
humans, although they are less sensitive tharr.ldttes drawback can be circumvented by
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inhibition of formate oxidation in rodents.

A subacute oral toxicity study in monkeys indicatbdt repeated methanol dosing caused
ocular lesions after a high initial dose of 2000/kgdow followed by lower doses for up to 6
days, depending on the animal’s acidotic respangéood (Martin-Amat et al., 1977), while
acute methanol toxicity did not yield signs of agutoxicity (McMartin et al., 1975). The
only detectable ocular change was optic disc edeffrae optic papilla) which was similar to
that seen in raised intracranial pressure in humamswithout this pressure after methanol
(Hayreh et al., 1977). The primary sites of oculgury were the optic nerve heads and the
anterior segment of the optic nerve rather thametiral ganglion cells themselves. It appears
that interference with oxidative phosphorylationuses mitochondrial damage, thus
disruption of active axoplasmic flow in the retnol@ar optic nerve (Baumbach et al., 1977;
Hayreh et al., 1977). Mechanistically, there is lase causal relationship between the
prolonged increase in formic acid resulting ffronethmnol and the development of optic
edema. Similar effects can be produced by intraverexdministration of formate without
acidosis (Martin-Amat et al., 1978).

Minimum dose causing permanent visual defects mdns is unknowrMinimal lethal oral
doses of methanol in humans are between 0.3 and blkg bw. However, as little as 15
ml of a 40% solution has resulted in death of onegrson. Permanent visual defects are
seen below lethal doses. In the retrospective saidl22 patients (Desai et al., 2013) the
amount of ingested methanol varied between 6.5mdl46.5 ml, this corresponds to 0.07-
0.51 g/kg bw for 70 kg person. Ten of those 1221 dird one third were left with permanent
visual damage. According to IPCS (2001), acute stige of as little as 4 to 10 mL of
methanol may cause permanent blindness (for 7@kgpp this corresponds to 0.05-0.11 g/kg
bw). Individual susceptibility varies widely andighmay result from the frequent concurrent
ingestion of ethanol and/or differences among indials and populations in alcohol
dehydrogenase (polymorphism).

Assessment of RAC

Only data on methanol toxicity in humans are taken into account in this opinion. RAC
regards animal data of limited use in the assessment of methanol toxicity to humans,
due to significant differences in methanol metabolism and susceptibility to methanol
toxicity between humans and animals (especially rodents).

Based on information on methanol poisoning in humans, the Dossier Submitter (DS)
proposed lethal outcome as the point of departure (POD) and chose 0.3 g/kg body weight
as a minimal acute lethal dose of ingested methanol (according to IPCS/WHO 1997
document).

RAC, however, considers that severe ocular toxicity (including blindness or severely
diminished visual acuity) should be considered as a POD as it represents serious non-
lethal adverse effect.

Based on information provided in the Background document (BD) and the data on
methanol poisoning cases in humans published in an open literature (Table RAC-1), a
minimal methanol oral dose leading to severe ocular toxicity (vision limited to finger-
counting at the time of discharge from hospital) was identified to be 0.26 g/kg body
weight (bw). It originates from a case report of 34-year-old woman ingesting 50 ml of
bootleg whiskey with 35-40% of methanol and <4% of ethanol, described by Bennett et
al. (1953). This dose level is related to some degree of uncertainty (issue raised by
Methanol REACH Consortium during Public Consultation), since amount of ingested
methanol is stated differently in table and in text of article written by Bennett et al.
(1953). Namely, in Table V of the article ingested methanol dose is stated as “"MeOH
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drunk” in mL, ranging from 15 - 500 ml. From the article text, however, it could be
deduced that values of "“MeOH drunk” shown in Table V do not refer to volume of pure
methanol but to amount of ingested bootleg whiskey (containing 35-40% of methanol).
Article text states that “The smallest amount which produced a fatal result in the
outbreak observed by the present authors was three teaspoons (about 15 ml.) of 40 per
cent methyl alcohol. The highest dose recorded in a survivor was one pint (500 ml) of the
same mixture.” The lowest value of "MeOH drunk” in Table V related to lethal outcome
was indeed 15 ml, and the highest value in a survivor was 500 ml. RAC, therefore,
decided to interpret ingested volume of 50 mL in Table V as an amount of ingested
bootleg alcohol and not pure methanol, leading to methanol dose of 0.26 g/kg bw related
to severe ocular effects (taking into calculation 40% methanol mixture), instead of 0.66
g/kg as calculated by Methanol REACH Consortium (which interpreted “MeOH drunk” as
an amount of pure methanol ingested).

The lowest lethal oral methanol doses reported in an open literature (Table RAC-2) were
identified by RAC to be in the range of 0.45 - 0.51 g/kg bw (Bennett et al. 1953, Desai
et al. 2013), namely in the similar range as a minimal dose leading to severe ocular
toxicity.

Doses below 0.26 g/kg bw leading to severe ocular toxicity and below 0.45 g/kg bw
leading to death in humans are published in an open literature, but, to RAC opinion,
these dose levels are too uncertain to be used as a POD. For example, description of a
poisoning case was not available for a minimal methanol oral dose leading to blindness of
0.05 g/kg body weight (Duke-Elder 1945, Ziegler 1921). During the Public Consultation,
information was provided that this value for which a frequently cited reference is Duke-
Elder (1954) (an old textbook, not available to RAC), probably originates from Ziegler
(1921). Since Ziegler also does not provide a case study or references to support the
statement that a single teaspoon of methanol (approximately 5 ml) can cause blindness.
Similar concern was related to Wood and Buller (1904) reference. Therefore it is
considered that using these values as a POD is highly uncertain.

Regarding lethal outcome in 20 years old woman following ingestion of 0.08 g/kg bw of
methanol (three teaspoons, i.e. approximately 15 ml of adulterated whiskey containing
40% of methanol, described by Bennett et al. 1953), a significant contribution of ethanol
toxicity cannot be ruled out (blood ethanol level was 340 mg/dl at admission to hospital).
In other two lethal cases described by Bennett et al. (1953) there was a significant
discrepancy in methanol blood concentration and stated amount of ingested methanol
(0.23-0.26 g/kg bw), determined by PBPK modelling (IndusChemFate v2).

During Public Consultation several issues were raised regarding relevant no-effect levels
for lethality and permanent vision impairment following oral methanol exposure in
humans.

Based on literature search and applying PBPK modelling (IndusChemFate v2), the
Methanol REACH Consortium proposed a value of 0.40 g methanol/kg bw as a protective
level against ocular toxicity without co-exposure to ethanol, and of 0.50 g methanol/kg
bw with co-exposure to ethanol or isopropanol, taking into account ocular toxicity at
ingested methanol dose of 0.66 g/kg bw reported by Bennett et al. (1953); a reported
methanol dose of 0.56 g/kg bw as a non-lethal dose that did not result in permanent
vision damage in 84 subjects acutely exposed to methanol in a solution containing 5%
methanol and 90% ethanol (Martensson et al. 1988); and 0.40 g/kg bw as methanol
dose that according to PBPK modelling does not produce high levels of formic acid
(related to ocular toxicity).

RAC, however, calculated minimal oral methanol dose related to severe ocular toxicity as
0.26 g/kg bw, reported by Bennett et al. (1953) (for justification please see text above).
RAC does not consider that no-effect studies abolish the relevance of low doses at which
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methanol toxicity was observed, but rather illustrate wide variability in susceptibility to
methanol toxicity in humans. RAC also points out that PBPK model used in Methanol
REACH Consortium document is primarily aimed as a first tier tool or screening tool
(Jongeneelen and Berge 2011; Jongeneelen and Berge, User manual). The authors of
Methanol REACH Consortium document pointed out that the model could not take into
account co-exposure with ethanol, does not include certain sub-populations, and that
there is uncertainty with blood formate levels related to death or permanent eye
damage. RAC would also like to add that there are large inter-individual differences
regarding the elimination of both methanol and formate in humans, due to genetic
differences (e.g. polymorphism in methylene tetrahydrofolate reductase that reduces
folate activity and subsequently metabolism of formic acid), gender, folate deficiency
(e.g. in persons with gastrointestinal disorders, inadequate diets, alcoholism, pernicious
anaemia, in smokers, or in those taking folic acid antagonist medications such as some
antiepileptic drugs), and presence of a disease (e.g. decreased kidney function,
alcoholism) (Hovda et al. 2005; US EPA 2013). It is proposed that long formate half-life
can include slow formate metabolism (due to low hepatic folate stores or to genetic
deficiencies in formate-metabolizing enzymes), slow formate excretion due to kidney
disease (renal tubular acidosis or non-oliguric renal failure) or genetic deficiencies in the
renal formate transporters (Hovda et al. 2007).

Another approach is described by Kavet and Nauss (1990), using Michaelis-Menten
kinetics to very roughly estimate the concentration (or dose) of methanol that puts the
folate pathway into saturation. Based on data on non-human primates to estimate the
maximum rates of formate oxidation and methanol metabolism, the authors estimated
that in a person with 60% body water, a dose of 0.21 g/kg bw methanol would saturate
the folate pathway (12.6 g for 60 kg person) and lead to toxic effects. However, taking
into account marked differences in formate elimination (although the half-life of serum
formate in most cases is reported to be 2.5-5 hours, half-lifes of formate longer than
12.5 hours are also possible, according to Hovda et al. 2005 and Hovda et al. 2007),
inter-individual differences could significantly influence this estimation.

Conclusion: RAC concluded to consider severe ocular toxicity (significantly reduced
visual acuity at 0.26 g/kg bw) as the critical endpoint for further assessment. At this
point it could be also noted that the SCLs for methanol (STOT SE 1; H370: C = 10%;
STOT SE 2; H371: 3% =< C < 10%) are based on eye toxicity (blindness) in humans.

30pen literature search: Web of Science, all databases; key words: methanol, poisoning,
intoxication, ingestion, died, lethal, fatal, death, ocular, visual, ophtalmo*, blindness,
amount, dose, quantity) > out of 118 articles (from the period 1971 till today), obtained
were 6 full length articles and 2 abstracts that stated methanol dose inducing death
(Table 1) or blindness (Table 2) after human oral exposure, and could be downloaded
free of charge. In addition, some older articles referred in IPCS/WHO documents were
obtained (Erlanson et al. 1965, Bennett et al. 1953).
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Table RAC-1. Methanol doses related to severe ocular toxicity in human methanol poisoning cases

Reference Patient(s) [N] Product Methanol dose Ethanol Exposure
level in a (single,
product repeated)

Wood and Buller

?
1904 (summary ? wood alcohol 2 teaspoons of methanol (?) ? ?
. (10 ml, 7.9 g)

not available)

Duke-Elder 1945

(summary not

available) ? ? 4 mL methanol (3.2 g) (?) ? ?

IPCS/WHO 2001

(full document)

323 (5 with . 50 ml bootleg whiskey, “vision limited
Bennett ei; al. residual visual adulterated whiskey to finger-counting”, 34 yrs F <4% ?
1953 (full article) . 35-40% methanol

disturbances) (16 g methanol)
Erlanson et al 100% methanol for

. "1 39yrsF (63 Kkg) technical use (sold | 80 g (blindness recovered after dialysis) 0(?) single (?)
1965 (full article)
as ethanol)

Fujihara et al. o

2006 37 yrs M industrial alcohol | 100 m('égaz' f%;‘ days./> t/‘;;‘;f)thano' 25% repj:ti‘)j (4

(full article) -4 g/cay, 9 Y

Brahmi et al. | 16 (16-53 yrs) (1 cologne (65% 30 - 1000 ml 65% methanol, blindness 5 5

2007 (full article) blind) methanol), spirits 300 ml (154 g, 23 yrs M) ' '

Moschos et al. 70% methanol one glass, 70% methanol (100-200 ml?, .

2013 adult M . . ? single

. rubbing solution 59.4-119 g)

(full article)

Desai et al. 2013 122 (121 M, 20-60 ? (range 100-700 ml 6.5% methanol, o 5

(full article) yrs) (32 PVD) adulterated alcohol up to 36 g) 40% :

M - male patient, F - female patient; PVD - permanent visual damage, (?) - dose level with high uncertainty due to lack of

information
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Table RAC-2. Methanol doses related to lethal outcome in human methanol poisoning cases

Reference Patient(s) [N] Product Methanol dose Ethanol Exposure
level in a (single,
product repeated)

15 mLI40% bootleg whiskey, 20 yrs F
(4.8 g, i.e. 0.07 g/kg bw)'
Bennett et al. . bootleg whiskey 50 ml bootleg whiskey, 41 yrs M and o 5
1953 (full article) 323 (41 died) 35-40% methanol 63 yrs F (16 g methanol)* <4% '
100 ml bootleg whiskey, 49 yrs M
(32 g methanol)
Erlanson et al. 100% methanol for repeated
- (?

1965 (full article) 49 yrs F (55 kq) technical use 90g (40 g + 50 g 29 h later) ) (within 29 h)
Gonda et al. 1978 : min. lethal dose 30 ml

? ? ?
(abstract) 9 (2 died) : (23.8 g) (?) : '

- sold by a local . o ) o

(S:;;?:a?c?:;’ur 1980 372 adult M pharmacy instead of mn Li‘cellagﬂglsiéfg n;|) s iSOpIEC:}[?a{f:OD ?

methylated spirit ’

IPCS/WHO 1997 5 5 _ ) * (o 5 5

(full document) : : 21-70 g (0.3-1 g/kg bw)* (?) : ?

Girault et al. 1999 . . , . 500 ml 20% methanol .

?

(full article) 35yrsF windshield washing fluid (79 g) ; single

Brahmi et al. | 16 (16-53 yrs) (3 coloane. spirits 30 - 1000 ml 65% methanol, min - 5

2007 (full article) died) gne, sp lethal 1000 ml (515 g, 27 yrs M) ; ;

Massoumi et al. 51 (children as an ethanol substitute 5 5

2012 (full article) | included?) (5 died) in illicit liquor <50 ml (<40 g) : :

. _ 5 _ o
Desai et al. 2013 122 (121 M, 20-60 adulterated alcohol ? (range 100-700 ml 6.5% methanol, 40% >

(full article)

yrs) (10 died)

up to 36 g)

M - male patient, F - female patient; *Articles quoted for the dose range: Erlanson et al. 1965, Gonda et al. 1978, Rée 1955, (?)
- dose level with high uncertainty due to lack of information; 'Significant ethanol toxicity cannot be excluded; *Discrepancy in
methanol blood concentration and stated amount of ingested methanol
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B 5.11 Derivation of DNEL(S)/DMEL(S)

B 5.11.1. Overview of typical dose descriptors faall endpoints

Table B.5-24. Available dose-descriptor(s) per endpnt as a result of its hazard
assessment

Endpoint Route Dose descriptor or qualitative effeciReference to selected stug
characterisation; test type (see footnotes for justification)
Irritation /|skin No adverse effect observed (not irritating)
Corrosivity
Irritation /leye No adverse effect observed (not irritating)
Corrosivity
Sensitisation skin No adverse effect observed gansitising)
Repeated dogoral Target organs: neurologic: eyes (retiogtic
toxicity nerve)
Repeated doginhalation |Target organs: cardiovascular
toxicity (systemic |hematological: heart; neurologic: br
effects) (multiple sections); digestive: liver
Mutagenicity |in vitro / in|No adverse effect observed (negative) see sectibh b5.7.2
Vivo

B.5.11.2. Selection of the DNEL(s) or other hazardonclusion for critical health effects

The risk assessment carried out Iin this proposal isased on:

- estimation, based on literature methanol letlogledn humans by oral route, the quantity of
a mixture containing various concentrations of raath, which will cause a fatal effect intake

for humans. On the basis of calculated dose, takittgaccount a safety factor, it is proposed
to establish limit for the methanol concentrationthe mixtures available to consumers, at
which the risk posed by the mixtures covered by testriction is adequately controlled.

In addition, the risk assessment was also carrigdonm the basis of calculated in the
registration dossier of methanol DNEL value for tacexposure after oral route (DNEL:
Systematic effects - Acute).

Table B.5-25. Hazard conclusions for the general jpaolation

Route Type of effect Hazard conclusion

Inhalation | Systemic effects - Long-term DNEL (DexivNo Effect Level): 50 mg/m3

Inhalation | Systemic effects - Acute DNEL (Derived Bffect Level): 50 mg/m3

Inhalation | Local effects - Long-term DNEL (Derivdib Effect Level): 50 mg/m3

Inhalation | Local effects - Acute DNEL (Derived Nfféct Level): 50 mg/m3

Dermal Systemic effects - Long-term DNEL (Derivedo NEffect Level): 8 mg/kg
bw/day

Dermal Systemic effects - Acute DNEL (Derived Nofeet Level): 8 mg/kg
bw/day

Dermal Local effects - Long-term Low hazard (ncetirold derived)

Dermal Local effects - Acute Low hazard (no thrédhaerived)

Oral Systemic effects - Long-term DNEL (Derived Netffect Level): 8 mg/kg
bw/day

Oral Systemic effects - Acute DNEL (Derived No EffeLevel): 8 mg/kg
bw/day

Eyes Local effects Medium hazard (no thresholdveel)
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The Registrant of methanol defines DNELs on OElugdbasis according to Appendix R.8-
13 (Deriving DNELs when community/national Occupatl Exposure Limit (OEL) is
available) to Chapter R.8 (Characterization of dosacentration]-response for human health
of Guidance on information requirements and chehsafety assessment (ECHA).

The OEL (Commission Directive 2006/15/EC of 7 Felsp2006 establishing a second list of
indicative occupational exposure limit values inplementation of Council Directive
98/24/EC and amending Directives 91/322/EEC and)B%EC) value is 260 mgfr(200
ppm). The MAK level in Germany is of similar magrie (270 mg/rf) and mainly built on
the exposure-effect relations and the establisedcious concentrations in humans; these are
related to the limited capacity in humans to conf@mic acid into CQ. There is not much
difference for this metabolic threshold after sengir repeated exposure, hence, the OEL
which is mainly based on singular experiences imdms is considered to be valid also for
chronic exposure. The scientific rationale of therr@an OEL has been laid down in: Greim
et al., loc. cit. Exposure to 260 mg/m3 during akagg shift is roughly equivalent to a dose
of 2.6 g/person/day (40 mg/kg b. w. and day) whihy be considered as a systemic DNEL
(40 mg/kg bw/day), too, if the dermal uptake is $hene as from inhalation (which is a worst-
case consideration neglegting also the high valatf the material). The systemic inhalation
DNEL is considered to be also protective from |laoatation.

For the general population, e. g. customer exposiueenvorkplace DNELs are divided by 5 in
order to take into account possible higher sensés/and possible longer exposure duration.
When deriving DNEL value for consumer the registsaof methanol following the ECETOC
(European Centre for Ecotoxicology and Toxicologyr fChemicals) Targeted Risk
Assessment (TRA) guidance (http://www.ecetoc.odgiiphp). ECETOC’s Targeted Risk
Assessment (TRA) tool calculates the risk of exp@$rom chemicals to workers, consumers
and the environment. ECETOC’s Targeted Risk Assessinool has been identified by the
European Commission as a preferred approach fduavwsg consumer and worker health
risks.

Assessment of RAC

In the BD, DNEL of 0.008 g/kg bw as an acute oral DNEL for general population, derived
from OEL of 260 mg/m® (aimed to protect workers from acute systemic and local
irritative effects of methanol inhalation), is described according to the calculation
performed in the Registrant’s Chemical Safety Report for methanol. This OEL is
considered to be, in the majority of cases, also protective from very slight, sub-clinical
CNS effects of methanol inhalation, which are reported to start to appear at 270 mg/m?
(FIOH 2008). The DS, however, based the risk assessment on minimal acute oral lethal
dose of 0.3 g/kg body weight (quoted in IPCS/WHO 1997 document) without applying an
assessment factor.

RAC chose as a POD minimal oral dose leading to severe ocular toxicity which was
adequately reported in available literature, namely 15.6 g (0.26 g/kg/bw for 60 kg
person), described by Bennett et al. (1953). Since a dose-response curve and NOAEL
could not be established due to limitations of the database, RAC applied LOAEL to NAEL
extrapolation, using an assessment factor of 3, in line with ECHA Guidance® where an
assessment factor between 3 and 10 is defined.

The Methanol REACH Consortium disagreed with the use of this assessment factor
(proposing no assessment factors) since it considers that in alcohol abusers, the target
population in the proposed restriction, the variability of alcohol dehydrogenases which
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could affect ethanol and methanol metabolism, is not present, and since from a wide
database, the lowest values for toxicity have been selected (Methanol REACH
Consortium: Points of Departure for Acute Methanol Toxicity by Ingestion, September
2015).

RAC points out that well-known variability in methanol metabolism and toxicity in
humans is in greater part related to genetic variability in folate metabolism and
nutritional folate status (US EPA 2013), than to polymorphism in alcohol dehydrogenase.
Namely, polymorphism in methylene tetrahydrofolate reductase and folate deficiency
could be present in the target population as well.

Nevertheless, according to ECHA Guidance* assessment factor for LOAEL to NAEL
extrapolation is defined primarily according to the shape and slope of the dose-response
curve and the extent and severity of the effect observed at LOAEL (and not toxicokinetic
data). In the case of acute methanol poisoning in humans, assessment factor is chosen
with regard to the fact that dose-response and a 'non-toxic', tolerable dose (NOAEL)
could not be established (i.e. although high number of methanol poisoning cases is
described in open literature and in the reports from poison control centres, methanol
dose is rarely known/stated and the database is rather limited) and severity of the
effects - severe ocular toxicity and death (namely, lethal outcome is observed already at
a dose level of 0.45 g/kg bw which is rather close to dose related to severe ocular
toxicity of 0.26 g/kg bw, chosen as POD).

Conclusion: Using the assessment factor of 3, a DNEL of 0.088 g/kg bw is proposed
by RAC.

“Guidance on information requirements and chemical safety assessment (Chapter R-8:
Dose (concentration) - Response characterisation (Version 2.1))

B.6 Human health hazard assessment of physico-chearal properties
Not relevant for this dossier

B.7 Environmental hazard assessment
Not relevant for this dossier

B.8 PBT and vPvB assessment
Not relevant for this dossier

B.9 Exposure assessment
B.9.1 General discussion on releases and exposure

B.9.1.1 Summary of the existing legal requirements

Methanol is listed by Index number 603-001-00-XAnnex VI, Part 3, Table 3.1 (list of
harmonised classification and labelling of hazasdsubstances) of Regulation (EC) No
1272/2008 (detail information about classificatemd labelling of methanol are included in
chapter B.3.1).

According to Annex Il, Part 3 of Regulation (EC) N@72/2008, containers of whatever
capacity of substances or mixtures, having a methana concentration equal to or greater
than 3%, which are supplied to the general puldie to be fitted with child-resistant
fastenings.
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Occupational safety and health - related legislatio

The Framework Directive (Directive 89/391 on théraduction of measures to encourage
improvements in the safety and health of workere@tk) defines the general obligation of
the employer in relation to health and safety ofkecs. On the basis of this Directive, the
risk assessment has to be conducted for all desviicluding use of or exposure to methanol.
Appropriate risk management measures would habe fwrovided, according to the hierarchy
of control principles. The risk assessments wowddehto be documented and periodically
reviewed. Workers have to be provided with inforimraiand training in relation to use of the
substance to and safe work practices. The prowsibthe Framework Directive in relation to
exposure to chemical substances are reinforcetidoirective 98/24/EC (Chemical Agents
Directive - CAD). It ‘lays down minimum requiremanfor the protection of workers from
risks to their safety and health arising, or likedyarise, from the effects of chemical agents
that are present at the workplace or as a resulingf work activity involving chemical
agents.’ In the directive, ‘hazardous chemical ¢gjexre defined as:

“any chemical agent which meets the criteria ¢tassification as a dangerous substance
according to the criteria in Annex VI to Directi8&/548/EEC, whether or not that substance
is classified under that Directive, other than tasibstances which only meet the criteria for
classification as dangerous for the environment;

(i) any chemical agent which meets the criteriadiassification as a dangerous preparation
within the meaning of Directive 88/379/EEC, whettienot that preparation is classified
under that Directive, other than those preparatioviich only meet the criteria for
classification as dangerous for the environment;

(iif) any chemical agent which, whilst not meetthg criteria for classification as dangerous
in accordance with (i) and (ii), may, because of physico-chemical, chemical or
toxicological properties and the way it is usedopresent in the workplace, present a risk to
the safety and health of workers, including anyntical agent assigned an occupational
exposure limit value under Article 3.”

Methanol fulfils the classification criteria andetiefore any risk to the safety and health
arising from its presence must be assessed. Théogenpnust conduct and document an
assessment of the risk, in accordance with ArBct# the Framework Directive. Substitution
is the preferred method of controlling the risk.isTassessment must be regularly reviewed
and updated, particularly if there have been charigework practices or if the results of
health surveillance show it to be necessary.

Directives 91/322/EEC, 2000/39/EC and 2006/15/ECihidicative occupational limit values
(OELs). They serve as benchmarks in evaluating &rsilexposure to chemical substances.
Indicative OEL values are health-based and nonibgndn their basis, the Member States
must establish national occupational exposure Iwalues for the chemical agents listed.
They must take into account the Community valuasniely determine their national value in
accordance with national legislation and practice.

The employer must regularly measure exposure tmica agents which may present a risk
to workers' health and must immediately take stepemedy the situation if the occupational
exposure limit values are exceeded.

Methanol is included in the list of OELs in the &tive 91/322/EEC with the eight hour
exposure limit set at 260 mgr200 ppm).
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B.9.1.2 Summary of the effectiveness of the implemted operational conditions and risk
management measures

Currently no general EU-wide restriction of methlaoomixtures containing methanol is in
force. Methanol or mixtures containing methanol aret included in Annex XVII
(Restrictions on the manufacture, placing on theketaand use of certain dangerous
substances, mixtures and articles) to REACH Reigulalhe classification of methanol is
revised by Italian CA in view of a possible clagsfion also as toxic to reproduction Cat. 2
(according to DSD) or 1B (according to CLP Reguola}i

It should be highlighted that in some countrieg lilcandinavian countries except Finland,
Germany, Austria or Lithuania exists a nationaltrretson which prohibits the selling of
methanol to the general public. The restrictiopag of a national restriction which in general
prohibits the selling of mixtures classified astadioxic and labelled as “toxic” (T and T+) to
the general public.

According to the Danish Statutory Order No. 10724f11/2011 “classification, packaging,
labeling, sale and storage of substances and rasttyBurvey on methanol; Danish Ministry
of Environmental):

- it is not allowed to sell products labeled “tdxio people under the age of 18. With certain
exceptions they are not allowed to be sold to #reegal public either and they are submitted
to the rules regarding requisition to use toxic stabces. A product must be labeled as
“Danger: Causes damage to organs” (“Toxic”) ifohtains> 10% methanol,

- Very toxic and toxic substances and mixtures allewed to be sold to hospitals,
laboratories, doctors, dentists, etc.

According to the Danish Statutory Order No 857 6f08/2009 on “restricting the use of
certain dangerous chemical substances and prothrcspecific purposes”, methanol is not
allowed for use in deicing fluids (washing fluids)except for water-methanol mix solutions,
which are allowed to be used in aircrafts. Methasofurthermore not allowed for use in
engine coolants or in solutions used for preventhrgg freezing of carburetors — except for
water-methanol solutions, which are allowed to beduin aircrafts. The Statutory Order is
only valid in Denmark.

B.9.2 Manufacturing

B.9.2.1 Occupational exposure
Not relevant for this proposal.

B.9.2.2 Environmental release
Not relevant for this proposal.

B.9.3“Consumer use of products containing methanol — us# windshield washer fluids
(including windshield defrosters).”

“Consumer use of products containing methanol — usef denaturated alcohol.”

B.9.3.1 General information

According to the lead registrant of methanol, theedical Safety Report (CSR) and the
relevant exposure scenarios are based on thefiddnises in accordance with Article 3 (26)
of REACH. By definition the identified uses corresp to a particular supply chain. Uses
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which are not covered by the CSR can be reportea ¢hgwnstream user in the supply chain
in accordance with Article 37 (2) and then becoucheniified uses. The upstream suppliers
must then evaluate this use in the context of kxtR7. Alternatively, the downstream user
can operate directly under Article 37 (4).

In the registration dossier of methanol, the regmdt included, inter alia, the following
exposure scenario: “Application of cleaning ageatsd de-icers as liquid non-spray
products”. For the use of cleaning agents (or @esjccontaining methanol the use of ready-
to-use products for which no dilution and mixingeg are necessary was assumed.
Furthermore, it is assumed that cleaning agentsasong methanol are only sold within
cleaners intended for cleaning/de-icing small sig$a(e.g. windshields) and thus small
packaging sizes are assumed. According to the @pasé1l model calculation performed by
registrant, the risk characterisation ratios (RCB% below 1 indicating no concern for
human health while the highest concentration ostarixe in liquid products is equal to 2.5 %
w/w. This value differs from methanol maximum comication in mixtures, covered with the
restriction, proposed in this application, and tisisa result of different routes of exposure.
The value specified in the registration dossiefiapfo inhalation exposure route and dermal
exposure, while the proposed restriction appliesrad exposure to methanol and mixtures
containing methanol (windshield washing fluid, demated alcohol containing methanol).

In the exposure scenario, in registration dossienfethanol, dermal and inhalation route was
assessed. Such exposure scenario is not usefidstoiction proposal because of the different
route of exposure. Consumers’ oral exposure onpli@pto accidental or intentional intake

of products containing methanol, and these sitnatidid not have to be included in the

exposure scenarios in the registration dossierathanol.

In the restriction dossier the following scenasodiscussed: consumer poisoning caused by
swallowing windshield washing fluid containing matiol. In some countries in European
Union (ltaly, Poland, Finland, Slovakia — detaflormation in section E) a significant number
of poisoning cases by ingestion of mixture contagnmethanol (for example windshield
washer fluids containing high concentration of raeibl) or to ingestions of spirits
adulterated with methanol was registered.

Windshield washing fluids (also called windshield wiper fluid, wiper fluidgcreen wash (in
the UK), or washer fluid) is a fluid for motor veles that is used in cleaning the windshield
with the windshield wiper while the vehicle is bgidriven. Windshield washer fluid is sold
in many formulations, and some may require dilutimiore being applied, although most
solutions available in most countries come premixath no diluting required. Winter
windshield washing fluids contain alcohol which yeets their freezing in temperatures
below zero. Ethanol is the most common alcoholaoed in these products, however it may
be also methanol or propanol or their mixtures.

Windshield defrosters — fluids containing high concentration of methaneted during
winter as antifreeze fluids (the recommended usdt ice on windshield).

Denatured alcohol- also called methylated spirits or spiritus, tisamol that has additives to

make it poisonous, extremely bad tasting, foul #ngelor nauseating, to discourage
recreational consumption. In some cases it is@ysal.

Denatured alcohol is used as a solvent and adduellcohol burners and camping stoves.
Because of the diversity of industrial uses foratared alcohol, hundreds of additives and
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denaturing methods have been used. The main agldiitis traditionally been 10% methanol,
giving rise to the term "methylated spirits".

Due to the fact that sometimes denatured alcohsla@asumed by alcoholics, the addition of
methanol to denaturated alcohol was stopped inrammecompletely prevent the use of
denatured alcohol as a substitute of alcoholic tamee Another reason for this decision was
to prevent accidental poisoning, which can happesabse the denatured alcohol is used in
households. Other typical additives include isogr@dcohol, acetone, methyl ethyl ketone,
methyl isobutyl ketone, and denatonium.

Denaturing alcohol does not chemically alter theaebl molecule. Rather, the ethanol is
mixed with other chemicals to form an undrinkald&ison.

After adding of methanol to the alcohol (pure etilarthe product becomes a mixture.
Manufacturers of such mixtures slightly change trede name for example instead of
“Denaturat” they use the name “Denaturat P9” andtwh important the product being a
mixture can be legally sold to all users includindividual ones. It is difficult to distinguish
between denatured alcohol and “denatured alcohafi wethanol regarding its physical
properties. It is only possible with analytical el@hination.

B.9.3.2 Exposure estimation

B.9.3.2.1 Workers exposure
Not relevant for this dossier.

B.9.3.2.2 Consumer exposure

Conditions of useingestion of windshield washing fluid containingethanol /ingestion of
denaturated alcohol containing methanol.

Exposure: Oral route
Concentration of methanol in windshield washingdiwp to 60 - 70%
Concentration of methanol in denaturated alcohpltou80%

Concentration of methanol in liquid products (wihd$d washing fluids/windshield
defrosters) declared by registrant amounts to 288% However, data from Polish product
register show concentration of methanol in cleagraducts up to 40%. Moreover, Finnish
data (FIOH, 2008) demonstrate even 60% solutioasgmt on the market. According to the
Finnish data (FIOH, 2008) in 2006, there were apipnately 48 windshield washing fluids
containing methanol on the market in Finland ana#these contained 23-60% methanol. In
2012 there were 44 windscreen washing fluids caimtgimethanol on the Finnish market and
39 of these contained 23 - 70% of methanol showiagchange on the market (Finnish
Chemical Products Register 2013). In Poland, duthwgy period when methanol was not
restricted in products for consumers, there weresyppliers of winter windshield washing
fluids containing methanol in toxic concentratiohgyher than 3%. Together they plased on
the market 113 different windshield washing fluiiewever in some cases the package of
different volume was counted as a different prodilibe internet search and information from
acute poisoning centers show that there were 4t tihe at least three suppliers of
denaturated alcohol containing methanol in cone¢inir above 3%.

Assessment of RAC

The DS limited the restriction proposal to two types of products, windshield washing
fluids and denatured alcohol, since, according to the information obtained from Poison
Control/Information Centres in Poland and Finland, these types of products represent the
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most common causes of severe poisonings with methanol-containing products.

Regarding maximal amount of windshield washing fluid or denatured alcohol that is likely
to be ingested over 24-hour period, data from the available open literature indicate that
up to almost 2 L of strong spirit could be acutely ingested (Glazer & Dross 1993,
Zakharov et al. 2014). Nevertheless, in light of information in the BD (data from Polish
Poison Control Centre) as well as in the majority of published case reports (Bennett et al.
1953, Scrimgeour 1980, Girault et al. 1999, Brahmi et al. 2007, Desai et al. 2013), RAC
supports the DS proposal to consider the amount of 1 L (ingested over 24-hour period)
as a realistic worst case scenario.

RAC also agrees with the DS proposal for one exposure scenario for both windshield
washing fluids and denatured alcohol, taking into account difficulties in estimation of
confounding effects of ethanol co-ingestion. It could be presumed that higher percentage
of ethanol in denatured alcohol compared to windshield washing fluid can affect a volume
of ingested product (ingested volume of a product could be expected to decrease with an
increase in ethanol content), as well as methanol toxicity due to ethanol-methanol
interaction. During Public Consultation it was proposed that due to interaction of
methanol and ethanol, products with high ethanol to methanol ratio (e.g. 95%
ethanol/5% methanol) should not pose a health risk to humans (e.g. Martensson et al.
1988), and that some ethanol poisonings with these types of products could be
misdiagnosed as methanol poisonings. RAC, however, is aware that the data on methanol
and ethanol doses in reported cases of methanol poisoning in humans are too limited to
allow quantitative assessment of methanol-ethanol interaction (Tables RAC-1 and RAC-
2), and information on the pharmacokinetics of methanol in the presence of ethanol is
scarce (Coulter et al. 2011; NIH 2007). Namely, there is little information in the
literature regarding the pharmacokinetics of methanol in the presence of ethanol, and the
interaction between these two alcohols when coingested could be influenced by a variety
of factors, including methanol and ethanol dose, different elimination kinetics of ethanol
and methanol (zero vs. first order kinetics, which could be also modified by ingested
dose), gender, drinking behaviour, body mass and genetic differences in the acitivity of
alcohol dehydrogenase and aldehyde dehydrogenase (Coulter et al. 2011; NIH 2007),
rendering the prediction of interaction outcome rather complex. It is stated that even
presently recommended regime of ethanol treatment in methanol poisoning is based on
empiric recommendations from clinical experience rather than from scientifically derived
dose-response data, and data on the minimum concentration of ethanol necessary to
block the formation of formate are limited (Barceloux et al. 2002). Nevertheless,
literature data indicate that serious methanol poisoning (death, permanent visual
damage) can occur following ingestion of mixtures containing moderate amount of
methanol (6.5%) and rather significant amount of ethanol (40%) (Desai et al. 2013).
Also, severe methanol poisonings with mixtures with high ethanol content, occurred in
Norway (Hovda et al. 2004) and in New Zealand (Meyer et al. 2000). In described cases,
laboratory findings, pathognomonic for methanol poisoning, were observed, including
metabolic acidosis, anion gap, high blood methanol and formic acid, and patients were
treated with ethanol or fomepizol. Poisoned patients described by Hovda et al. (2004)
ingested illegal spirits with approximately 80% of ethanol and 20% of methanol, while
patients described by Meyer et al. (2000) (majority of them having a history of alcohol
abuse), ingested methylated spirits containing 5% methanol and 70-90% ethanol
(Lachenmeier DW et al. 2007). It is interesting that a problem of methanol poisoning due
to abuse of methylated spirits (alcohol denatured by methanol) in New Zealand existed
even after permitted limit of methanol was lowered from 5% to 2%: “The Committee
notes that adverse health effects are continuing to occur as a result of the deliberate
ingestion of methylated spirits, albeit to a lesser degree since the reduction of the
allowable methanol concentration in methylated spirits from 5% to 2% in 1999.”
(Environmental Risk Management Authority (ERMA) New Zealand Decision: Application
HRC05002, December 2006). During 3-year period (2002-2005), 27 poisonings were
recorded, including 3 fatal cases, which in June 2007 led to complete ban of methanol in
denatured alcohol sold to the general public (details of these poisonings are not available
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to RAC). In EU, Indirect Tax Expert Group (ITEG) recommended to abandon the use of
methanol as a denaturant in the sector of cosmetics, perfumes and personal hygiene,
due to concern for methanol-related health risks posed by abuse of these products (Draft
Recommendation ITEG/R/2/2014 - Exemption from Excise Duties. Cosmetics, perfumes
and personal hygiene products. Use of methanol as an alcohol denaturant). This non-
binding recommendation has been adopted following discussions on 31 October 2014 in
the ITEG (22 Member States were in favour, 1 against and 5 abstained).

It is well known that ethanol acts as antidote for methanol poisoning due to its
significantly higher affinity for alcohol dehydrogenase compared to that of methanol.
Although ethanol is also used as a first measure in acute methanol poisonings, its
protective effect during drinking mixture of methanol-ethanol is different from
therapeutic application. Co-ingestion of methanol and ethanol inhibits methanol
metabolism to formic acid as long as ethanol is present at certain concentration in the
blood (above 0.2 g/kg; Haffner et al. 1997). Since only 3-5% of an ingested methanol
dose is excreted unchanged by the kidneys, and up to 12% of unchanged methanol is
excreted via the lungs, and elimination rate is 8.5 mg/dL/hr in the absence of ethanol
(which is significantly lower if compared to average elimination rate of ethanol of 15 to
20 mg/dL/hr in non-alcoholic adults, and 30 to 40 mg/dL/hr in alcoholics; Poisindex®
Managements database), methanol concentration in blood begins to noticeably decrease
only when ethanol concentration falls below critical value of 0.2 g/kg, due to metabolic
change to toxic formic acid. It was observed that ethanol co-ingestion delayed the onset
of symptoms beyond 24 hours, to even 72 hours (Barceloux et al. 2002). This is the
reason why ethanol therapy in severe cases has to be maintained during several days,
and haemodialysis is recommended to speed up methanol elimination from the body. It is
recommended that if it is not possible to measure methanol blood concentrations and to
perform haemodialysis, ethanol therapy should be continued for a minimum of 9 days
(Poisindex® Managements database). Due to high inter-individual variability in
metabolism and susceptibility to toxic effects of both ethanol and methanol (e.g. patient
with ethanol blood concentration of 1510 mg/dL survived, although ethanol level at 400
mg/dL is considered as potentially lethal, and fatal outcome was observed already at 250
mg/dL; Poisindex® Managements database), as well as variable and often not well
defined circumstances of exposure, it is not feasible to predict which dose of co-ingested
ethanol will be protective against methanol toxicity, including severe outcomes, such as
death or blindness. Namely, assessment of the outcome of methanol-ethanol interaction
in poisoning cases with ethanol co-ingestion could be especially problematic in alcoholics:
“One could postulate that the present ethanol/methanol mixture would give a better
outcome or prognosis, as an antidote was also ingested... However, this delayed the
onset of symptoms and made it difficult to relate these to the intake of the liquor. Many
of the patients were alcoholics and interpreted the symptoms of methanol poisoning as
alcohol withdrawal. Therefore many drank more ethanol or smuggled spirit and thereby
treated themselves.” (Hovda et al. 2004).

In the light of these reports, the risk of methanol poisoning due to ingestion of mixtures
with high ethanol to methanol ratio cannot be excluded.

Conclusion: RAC agrees with the DS to consider acute (over 24-hour period) ingestion
of 1 L of windshield washing fluid or denatured alcohol as a realistic worst case scenario,
and to apply one exposure scenario for both product types.

B 9.3.2.3 Indirect exposure of humans via the envanment
Not relevant for this dossier.

B.9.3.2.4 Environmental exposure
Not relevant for this dossier.
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B.9.4 Other ources (for example natural sources, umtentional releases)
Not relevant for this dossier.

B.9.5 Overall environmental exposure assessment
Not relevant for this dossier.

B.9.6 Combined human exposure assessment
Not relevant for these dossier.

B.10 Risk characterisation

B.10.1 “Consumer use of products containing methanol — usef windshield washer
fluids (including windshield defrosters).”

“Consumer use of products containing methanol — us# denaturated alcohol”
B.10.1.1 Human health

B.10.1.1.1 Workers
Not relevant for this dossier.

B.10.1.1.2 Consumers

The aim of the proposed restriction is to eliminpt@sonings caused by consumption of
windshield washing fluids (including windshield dedters) and denaturated alcohol
containing high concentrations of methanol (up ®68% based on weight) by individuals
chronically abusing alcohol. In case of these imtligls those products are used as a surrogate
of ethanol, due to financial reasons in particsldhe taxation of alcohol in these products is
considerably lower than in consumable alcohol aenck they are significantly cheaper than
ethanol supplied for consumption. Substitution tfaeol in these products by methanol
makes their price even cheaper and more easeadlgldeao those persons.

According to the literature (Tephly T.R., 1991) imal lethal oral doses of methanol in humans
are between 0.3 and 1.0 g/kg bw, however asdigtl&5 ml of a 40% solution has proven deadly.
However they are persons resisting ingestion of taeg amounts of methanol. Another person
was reported to have survived following the congionpof about 500 ml of the same
solution.The minimum dose causing permanent vigleiects is unknown. The apparent
variability and sensitivity of humans to methapoisoning may have several explanations. One
variable may be the problem of obtaining exact rmfation from patients who have been
intoxicated

For calculation of doses of windshield washingdtuwindshield defrosters) or denaturated
alcohol containg methanol which can result in déathumans, the following assumptions were
taken into account:

- lethal oral doses of methanol in humans by oaaite: 0.3 g/kg bw due to the well
documented in the literature (Tephly T.R., 1991hadé oral doses of methanol in humans),
these value was firstly taken in calculation of @osf windshield washing fluids containing
methanol which can result in death to humans idst#famentioned in section B.10.1.1.2
value of DNEL: oral systemic & local given in thegistration dossier of methanol)

- body weight: 70 kg person (it is assumed that nrethan windshield washing fluids or
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denaturated alcohol is drunk mainly by men andshaly in our calculation we used a value
of ody weight of 70 kg instead of 60 kg recommehtte consumers in Guidance published
by ECHA). It is believed that 70 kg is more appraf@ a value for adult man.

- density of methanol at 20°C: 0.792 g/ml

Taking into account these information the lethal alose for a 70 kg person was calculated:
26.5 ml. This value was used to calculate the letral dose of windshield washing
fluids/windshield defrosters (denaturated alcohobntaining different concentrations of
methanol. The calculations are summarized in thie taelow.

Table B.10-1. The lethal oral dose of windshield vgher fluids/windshield defrosters
/denaturated alcohol depends on concentrations of ethanol.

Concentration of methanol in windshieldrhe lethal oral dose of windshield

washer fluid/windshield washing fluids/ windshield

defrosters/denaturated alcohol (% w/w) defrosters/denaturated alcohol (ml)
0,5 5303
1 2651
15 1767
2 1325
2,5 1060
3 883
4 662
5 530
6 441
7 378
8 331
9 294
10 265
11 241
12 220
13 203
14 189
15 176
16 165
17 155
18 147
19 139
20 132
21 126
22 120
23 115
24 110
25 106
30 88
35 75
40 66
45 58
50 53
55 48
60 44
65 40
70 37

Pursuant to article 69(4) of REACH Regulation, ifMember State considers that the
manufacture, placing on the market or use of atanbe on its own, in a preparation or in an
article poses a risk to human health or the enu@nmt that is not adequately controlled and
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needs to be addressed it may prepare a dossiegroang a restriction which conforms to the
requirements of the relevant sections of Annex ¥N\REACH Regulation.

Consumption of 25 ml of mixture containing 3.0% haetol (e.g. winter windshield washer

fluids or denaturated alcohol) in a single doseahyadult person weighing 70 kg, results in
the situation where the risk to people is not adézly controlled as the exposure value (0.75
g) is greater than DNEL value (0.56 g) specifiethi@ registration dossier.

DNEL (derived no-effect level) value specified hretregistration dossier for methanol — oral
route; short-term exposure (acute toxicity) wa® alsed to perform risk characterisation in
relation to the considered exposure scenario ‘Qomeswse of products containing methanol
— use of windshield washer fluids (windshield dsfers)'(‘Consumer use of products
containing methanol — use of denaturated alcohol):

The value of 1000 ml of windshield washing fluidsidshield defrosters/denaturated alcohol
was taken to calculate risk characterization by gammg the risk with the DNEL value. This
value was chosen based on the information fromdRofSentres (Table B10-2) — expert
opinion. From the Table it can be concluded that person can ingest up to 1000 ml of
windshield washing fluid/windshield defrosters/diemated alcohol - worst case scenario.
Generally it is difficult to establish the amourftroethanol which has been drunk. In some
cases in which the source of methanol was idedtdi@s windshield washing fluids - the
maximum value: 1000 ml of windshield washing flisdnentioned.

Due to higher percentage of ethanol in denaturaleshol compared to windshield washing
fluids it can be assumed that there is lower proialof drinking 1 liter of denaturated
alcohol in a single dose compared to windshieldhivesfluids but such amount can be drunk
in multiple doses within 24 hours.

Even if we assumed that the windshield washinglfilor denaturated alcohol can be drunk
not only in a single dose but also in multiply doggven within 24 hours we treated it as
acute poisonings. According to the definition ofi&ctoxicity found in CLP Regulation:
“Acute toxicity means those adverse effects ocnogrrifollowing oral or dermal
administration of a single dose of a substance or mixture, or multiple doses given
within 24 hours, or an inhalation exposure of 4 hours.”
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Table B.10-2. Report of methanol toxicity — data otained from Poison Centres.

Methanol
o= [BveEl Source of
Data Sex | Age of methanol Death/poisonings
methanol
in blood)
0 windshield
1| 020111 W 54| 1.35%0 washing fluids death
2 | 20.05.11] M 39 3.2%0 not identified death
0.6%o
3| 23.0511 M 39| ethanol not identified poisonings
2.55%0
4| 21.06.11] M 55| 1.85%o not identified death
0.6%o
5| 11.07.11] W 44| ethanol not identified poisonings
0.57%0
windshield
6 | 16.10.11] M 38| 0.68%o washing fluids death
(suicide attempt
0.5 windshield poisonings
[0)
7] 31101 M 551 2.35% | \ashing fluids | blindness
0 windshield .
8 | 01.11.11] M 38 2.6%0 washing fluids poisonings
9| 121111 M| 64| 025% | ndshield poisonings
washing fluids blindness
10| 16.11.11] M 59 3.7%0 not identified death
0 windshield N
11| 07.12.11 M 72 1.35%o washing fluids poisonings
12| 08.12.11] M 51| 4.98%o not identified poisonings
13| 16.12.11| K a7 5.5%o not identified death
14| 17.12.11] M 58 3.8%0 not identified death
11
15| 18.12.11| M 63 | 4.96%0 windshield death
washing fluids
16| 19.12.11| M| 57| 7.2% | Windshield death
washing fluids
17| 20.12.11] M 66 2.0%0 not identified death
18| 26.12.11] M 41 | 0.17%o not identified poisonings
0.75I S
19| 04.02.12| M | 52| 0.63% windshield poisonings
, X blindness
washing fluids
1l
o windshield i
20| 06.03.12] M 37 | 5.18%o washing fluids poisonings
(suicide attempt
a)

DNEL = 8 mg/kg bw/day
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DNEL value for an adult person weighing 70 kg, asisig that the methanol dose of 1 liter is
drunk in a single dose or multiple doses given wi2d hours.

DNEL =560 mg =0.56 g

The performed risk characterisation also coverechparison of exposure of the human
population which is known to be under the risk dalalics for whom windshield washing
fluids or denaturated alcohol containing metharrel surrogate of ethanol due to financial
reasons in particular) to the appropriate DNEL galu

Estimation of the exposure limit value (Exposukemeor) sotiog for 1 liter mixtures
containing ‘x%’ of methanol.

Assumptions:

- lethal dose of methanol: 0.3 g/kg /bw

- weight of adult person: 70 kg

Lethal dose of methanol for adult person weighi@Qkg: 0.3 g/kg /bw x 70 kg =21.0 g
EXPOSUrews meoH solution = (219 X %)/100

Table B.10-3. Exposure of an adult person (70 kg)uding drinking 1 liter of windshield
washer fluids/windshield defrosters (denaturated alohol) containing different
concentrations of methanol.

Concentration ~ of  methanol inEXpOSur@x% solution Meon | EXPOSUIgos solution meo/ DNEL

windshield washer fluid/windshield

defrosters (denaturated alcohol) (%

w/w)
0.5 0.105 <1
1 0.21 <1
15 0.315 <1
2 0.42 <1
2.5 0.525 <1
2.6 0.546 <1
2.7 0.567 >1
2.8 0.588 >1
2.9 0.609 >1
3.0 0.63 >1
3.5 0.735 >1
4.0 0.84 >1
5.0 1.05 >1

b)

DNEL = 8 mg/kg bw/day

DNEL value, assuming that the dose of 1 liter oftmaaol is drunk in a single dose or
multiple doses given within 24 hours.

DNEL = 8 mg/kg bw

The performed risk characterisation covered corspariof exposure of human population
known to be at risk (individuals chronically abugialcohol for whom windshield washing
fluids or denaturated alcohol containing methane surrogate of ethanol mainly due to
financial reasons) to the appropriate DNEL value.
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Estimation of the exposure limit value (Exposukemveor) soltiog for 1 liter mixtures
containing ‘x%’ of methanol.

Assumptions:
- lethal dose of methanol: 0.3 g/kg bw = 300 mdiig
EXPOSurgw, meoH solutiod = (300 mg x %)/100

Table B.10-4. Exposure to 1 liter windshield washig fluids/windshield defrosters or
denaturated alcohol containing different concentraibns of methanol.

Concentration ~ of = methanol ~ INEXPOSUrges solution Meon) | EXPOSUIEes roztwsr eo)/ DNEL

windshield washer fluid/windshield

defrosters (denaturated alcohol) (%

w/w)
0.5 1.5 <1
1 3 <1
15 4.5 <1
2 6 <1
2.5 7.5 <1
2.6 7.8 <1
2.7 8,1 >1
2.8 8.4 >1
2.9 8.7 >1
3.0 9 >1
3.5 10.5 >1
4.0 12 >1
5.0 15 >1

The above mentioned calculation applies also to daturated alcohol containing
methanol.

Assessment of RAC

The DS performed their risk characterisation by calculating a dose of windshield washing
fluids or denatured alcohol containing methanol which can result in death to humans,
assuming lethal oral dose of methanol in humans of 0.3 g/kg bw (according to IPCS/WHO
1997), 70 kg body weight, density of methanol of 0.792 g/ml (at 20 °C), and
approximately 1L ingestion of methanol-containing product (as a maximal volume likely
to be ingested). Based on these assumptions, the DS calculated that methanol
concentration in a product should be below 3% in order to prevent lethal poisoning with
methanol.

Although for consumers body weight of 60 kg is normally used (according to ECHA
Guidance), the DS considered 70 kg body weight as a more appropriate, based on
assumption that methanol-containing products are consumed mainly by adult men.

As noted above, RAC used a different POD, i.e. severe ocular toxicity instead of death,
which led to a DNEL of 0.088 g/kg bw. Also, 60 kg body weight was used, according to
ECHA Guidance. Namely, RAC is of the opinion that abuse of methanol-containing
products cannot be assigned only to adult men, since female cases were also reported in
the literature (Tables RAC-1 and RAC-2), and there is also the potential for abuse of
methanol products during binge drinking in adolescents. Other assumptions were the
same as proposed by the the DS, namely, the density of methanol at 0.792 g/ml (at 20
°C) and ingestion of 1L of methanol-containing product as a realistic worst case scenario.




BACKGROUND DOCUMENT to the opinion on the Annex XV dossier proposing restrictions on
Methanol

Applying the formula:

Consumer bw (60 kg) x DNEL (0.088 g/kg bw)
x 100 = 0.67%

Pmethanol (0.792 g/ml) x 1000 ml

it was calculated that a critical limit of methanol concentration in a product is below
0.67% with RCR of 0.90 when rounded to 0.6%. Therefore, methanol concentration in a
product <0.6% could be considered protective against methanol-induced severe ocular
toxicity (as well as death).

Namely, if a 60 kg person within 24-hour period drinks 1 L of windshield washing fluid or
denatured alcohol containing 0.6% of methanol, he/she will ingest 0.079 g/kg bw
methanol, leading to an RCR of 0.90 (0.079 g/kg bw / 0.088 g/kg bw).

B.10.1.1.3 Indirect exposure of humans via the emanment
Not relevant for this dossier.

B.10.1.1.4 Combined exposure

Usually in the products proposed to be restrickenle is combined exposure to methanol and
ethanol. As it was mentioned earlier ethanol to s@xtend protects against acute poisoning
with methanol. Ethanol is also used as a first mm@asn curing acute poisonings with
methanol.

Dossier submitter is not able to calculate combiagplosure to methanol and ethanol. It is
very difficult to establish, based on the medidatdry — the amount of methanol and ethanol
in mixtures covered by restriction (the ratio metbléethanol).

Ethanol, as was mentioned above, is also usedfiest aneasure in curing acute poisonings
with methanol but it could be added that the prteceffect of ethanol during drinking a
mixture of methanol-ethanol is different than dgrifirst measure. The clinical goal of
ethanol therapy is to achieve a therapeutic sertmanel level of between 100 and
approximately 150 mg/dl. To achieve this value,imyrthe calculation of ethanol dosing
(ml/kg/h), distribution and elimination kinetic glid be taken into account

B.10.1.2 Environment

B.10.1.2.1 Aquatic compartment (including sedimerénd secondary poisoning)
Not relevant for this dossier.

B.10.1.2.2 Terrestrial compartment (including secotiary poisoning)
Not relevant for this dossier.

B.10.1.2.3 Atmospheric compartment
Not relevant for this dossier.

B.10.1.2.4 Microbiological activity in sewage treament systems
Not relevant for this dossier.
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B.11 Summary on hazard and risk

Lethal oral dose of windshield washing fluids/wihidd defrosters/denaturated alcohol
containing different concentrations of methanol vwadculated (see Table B.10-1). The
evaluation, performed by dossier submitter on thsidof lethal oral doses of methanol in
humans, indicates a risk for the human health fsamer swallowing windshield washing
fluids/windshield defrosters or denaturated alcobohtaining high doses of methanol. If
windshield washing fluids/windshield defrosters danaturated alcohol contain about 30%
w/w of methanol, the dose which can result in dedgberson (adult, 70 kilograms) is only 90
ml. These calculation clearly shows that therenged to introduce restriction which reduce the
concentration of methanol in products available donsumers. Based on dossier submitter
previous expierience (in Poland till 1 June of 2@1® placing on the market for general public
mixtures containing methanol in the concentratimhér than 3.0% by weight was banned by
Regulation of Ministry of Economy) and based on s$pecific concentration limit specified
for methanol in Table 3.2 in Annex VI to CLP, it mopose to establish maximum
concentration of methanol in mixtures available deneral public at level of 3.0% w/w. For
windshield washing fluids/windshield defrostersndeirated alcohol containing methanol in
concentration of 3.0 % w/w, lethal oral dose isragpnetaly, according to Table B.10-1, 900
ml. There is little likelihood of drinking such tigdoses of windshield washing
fluids/windshield defrosters or denaturated alcohol

Moreover, as was mentioned above, specific conagoitr limits (SCL) for methanol are
reported in Annex VI to CLP:

Concentration Classification
C>20% T; R23/24/25-39/23/24/25
10 %< C <20 Y T; R20/21/22-39/23/24/2%
3%<C<10%| Xn;R20/21/288/20/21/2

According to SCL found in Annex VI to CLP, mixtureshich contains methanol in
concentration lower than 3.0% are not classified &oute toxicity. Introducing such
restriction, which determines maximum concentratdbrmethanol in mixtures (windshield
washing fluids and denaturated alcohol) availalole general public, probably will solve
problems with death of several hundred people duredthanol poisoning.

The proposed maximum concentration limit of methhananixtures available to consumers
(windshiekd washing fluids/windshield defrostersd atlenaturated alcohol) - 3% is also
confirmed by the performed risk characterisationwinich DNEL value presented in the
methanol registration dossier has been appliedacicordance with Annex | to REACH
Regulation the risk to people may be adequatelyrothed, if during the stages of existence
of substances which are outcomes of the manufaotudentified uses the levels of exposure
do not exceed appropriate DNEL values. In accorelanith Table B.10-3 and Table B.10-4,
with methanol concentration in fluids for windshigl reaching approximately 2.7% the
calculated exposure value exceeds DNEL value, thusay be stated that the risk is not
adequately controlled. This value is close to thri@ of 3.0% calculated based on the lethal
methanol value to human population per os (0.3 gkl which is cited in the literature, and
on the assumption that there is little likelihobattthe windshield fluid is drunk in a single
dose of 900 ml. The same calculations apply t@tleated alcohol containing methanol.

In this restriction the concentration limit of matiol in mixtures available to consumers
(windshield washing fluids/windshield defrosterslalenaturated alcohol) has been proposed
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at the level of 3.0%. As stated above, this values wletermined on the basis of the
calculations based on the lethal methanol valubuiman population per os (0.3 g/kg bw)
which is cited in the literature, and on the asstiwnpthat there is little likelihood that the

windshield fluid/windshield defrosters or denatechtalcohol are drunk in a single dose of
900 ml. The proposed concentration value is inficamtly higher than the value calculated
based on the DNEL value proposed in the registratmssier (2.7% - Table B.10-3 and Table
B.10-4). The decision on proposing the value of/@las been made after comparing DNEL
value for methanol after oral acute exposure fareeson weighing 70 kg which has been
specified in the registration dossier — 0.56 ghe value (minimal — the worst case) of
methanol lethal dose for a person weighing 70 keddin the literature — 21.0 g (DNEL value
specified in the registration dossier is smallertlwyg orders of magnitude than the methanol
lethal dose for a person weighing 70 kg which iectin the literature).

C. Available information on alternatives

C.1 Identification of potential alternative substarces and techniques

Methanol is contained as a solvent in products sgcpaints, sealers, and adhesives, which
may be available to consumers and used in car babdies, crafts and home maintenance.
The following table lists the main uses of methaaad possible use areas.

Table C.1-1. Major uses of methanol products for bilh consumers and professionals.

USE CONTEXT
As a component in paints Professionals/Consumers
Component in paint strippers Professionals/Conssime
Antifreeze Professionals
Component in liquid wipers Professionals/Consumers
Air fresheners Professionals/Consumers
Component in household detergents Consumers

In models (fuel for internal combustiorConsumers
engines, paints)

In the biofuel production Professionals/Consumers
Silanic adhesives/sealants Professionals/Consumers
Liquid fire starters Consumers

As a component of windscreen fuids ProfessionalséGmers

The substitution of methanol in different formudats (mixtures) is usually obtained with

denatured ethanol or isopropanol. It is clear tkas toxic than methanol alternatives are
available. It is also clear that replacement offrasbl in mixtures supplied for general public
vovered by this restriction (windshield washingdkiand denaturated alcohol) by ethanol or
isopropanol could have the effect of increasing tbhet of such mixtures.These issue is
discussed in details in Section F “Socio-econonssessment of Proposed Restriction”.

In this section — Assessment of alternative, thesmo submitter focused on ethanol and
isopropanol as ana alternative substance.

In Finland, ethanol and isopropanol are used indagneen washing fluids already in high
tonnages.
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Table C.1-2 Tonnage placed on the market in Finlandn windscreen washing fluids
from year 2002 to 2012 (Finnish Chemical Products &yister 2013).

Methanol Ethanol Isopropanol

2002 1326 3474 4323
2003 1565 4061 4106
2004 904 5606 3043
2005 1334 4743 1995
2006 1745 5061 2811
2007 1358 5095 2617
2008 1127 5952 1927
2009 1246 6594 2892
2010 1748 6353 1187
2011 2559 7707 1746
2012 935 4382 702

In 2012, according to the Finnish Chemical Prod&R&gister, there were windscreen washing
fluids on the Finnish market as follows:
- methanol containing: 44 products (39 containethar®l from 23 to 70%)
- ethanol containg: 92 products (83 contained ethiram 20 to 100 %)
- isopropanol containing: 67 products (35 prodwastained isopropanol from 20 to
100%).

C.2 Assessment of alternative 1: Ethanol

C.2.1 Availability of alternative 1: Ethanol

Ethanol, as alternative substance, is easily availaon the market. According to the
information found on ECHA Website more than 400 dred producers and importers
registered ethanol during first and second deadlintbor registration
(http://apps.echa.europa.eu/registered/data/deA3I&S-9d8b4df8-d70a-6e6b-e044-
00144f67d249/DISS-9d8b4df8-d70a-6e6b-e044-0014469dDISS-9d8b4df8-d70a-6e6b-
e044-00144f67d249.html). Based on that informatiocan be concluded that ethanol is
available in the required tonnage in EU to be alitve substance to methanol in mixtures
available to consumers cover by proposed restnctio

C.2.2 Human health risks related to alternative 1Ethanol

Currently, there is no validated risk assessmeanetioanol at the European level. Ethanol has
been evaluated under the OECD SIDS initial assassnfer HPV chemicals programme
Ethanol is readily absorbed by the oral and ini@latoutes and subsequently, metabolized
and excreted in humans. At exposures relevantdopational and consumer exposure during
manufacture and use of ethanol containing proddhts,alcohol dehydrogenase metabolic
route in the liver dominates and does not becomératad. This mechanism follows first
order kinetics. The first step of the metabolichpiatthe rate-determining step; concentrations
of the intermediate metabolite acetaldehyde arg \@v. Ethanol is not accumulated in the
body. Dermal uptake of ethanol is very low. Ethaima$ a low order of acute toxicity by all
routes of exposure. Ethanol is a moderate eyeantribut is neither a skin irritant nor a
sensitizer. For repeat dose effects, the lowesirtegg NOAEL is approximately 2400 mg/kg
bw/day from a dietary study with rats. At highersds, male rats showed minor changes to
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organ weights and haematology/biochemistry; fem@ts showed minor biochemistry
changes and increased length of oestrus cycle alathgliver nodules; adverse liver effects
were observed at concentrations of 3600 mg/kg.bwada above.

The balance of evidence is that ethanol is not igamm Negative results from a number of
bacterial mutation assays appear to be reliableth®©mammalian cell mutation assays a weak
mutagenic effect in mouse lymphoma cells occurmdg at very high ethanol concentrations.
In vivo tests for chromosome aberrations in botts @nd Chinese hamsters have given
negative results. There is very little evidencestggest that ethanol is genotoxic in somatic
cells and it may have a very limited capacity tduce genetic changes in vivo but under very
specific circumstances and at very high doses aahle in humans only by deliberate oral
ingestion. Evidence of the carcinogenicity of ethlas confined to epidemiological studies
assessing the impact of alcoholic beverage consampthese do not indicate any such
hazard exists from potential exposure to ethanthénwork place or from the use of ethanol
in consumer products. No fertility or developmergtiects were seen at inhalation exposures
up to 16000 ppm (30,400 mg/mThe lowest reported NOAEL for fertility by thead route
was 2000 mg/kg bw in rats, equivalent to a bloocblabl concentration of 1320 mgl/l,
although this was based on a significant increasthe number of small pups rather than a
direct effect on fertility; such direct effects anet seen until much higher doses. Many
studies exist examining the developmental end plmintethanol. However, most use very
high doses and few are individually robust enoughaltow a NOAEL to be established.
However, the collective weight of evidence is tttee NOAEL for developmental effects in
animals is high, typically >=6400mg/kg bw, compatedmaternally toxic effects at 3600
mg/kg bw. The potential for reproductive and depatental toxicity exists in humans from
deliberate over-consumption of ethanol. Blood ethaoncentrations resulting from ethanol
exposure by any other route are unlikely to prodepeoductive or developmental effects.

Ethanol is included in Annex VI (a list of substasacwith harmonized classification and
labeling at EU level) to Regulation No 1272/200&dhol is not classified for health hazard.
The reduction of the consumer exposure achievethéyadoption of the herewith proposed
restriction (using ethanol instead of methanol @ame products available for consumers or
significantly decreasing the percentage of methanebme products available for consumer)
would significantly minimize both the recurrence adises of poisoning by ingestion of
methanol or methanol containing products.

Replacement of methanol with ethanol in some prtzdavailable for consumers will not
causing other risk that can not be adequately othedt.

C.2.3 Environment risks related to alternative 1: Ehanol

Currently, there is no validated risk assessmanatioanol at the European level. As a result,
it is not possible to assess the environmentakrigkated to that alternative. It should be
highlighted that ethanol is not classified as hdaas to the environment. According to the
information available in the registration dossidramol does not fulfil PBT/vPvB criteria of
REACH Annex XIIl.

Based on these information it can be concludedukiy ethanol as alternative to methanol
in mixtures available to consumers cover by progosestriction does not pose any
environmental risk.



BACKGROUND DOCUMENT to the opinion on the Annex XV dossier proposing restrictions on
Methanol

C.2.4 Technical and economic feasibility of alternave 1: Ethanol

No problem related to technical feasibility is feeen as the ethanol is already available and
authorised in Europe. Ethanol can perform the s@umetion as methanol in windshield
washing fluids available for consumers. The appbcaof ethanol instead of methanol in
windshield washing fluids available for consumerd#l wot required changing in process
formulation. The application of methanol in winteindshield washing fluids instead of
ethanol does not also impact end parameters gbrtbsuct. Regardless whether methanol or
ethanol is applied, the product can be used irséinee temperature ranges. In the table below
it is presented the content of some winter winddhieasher fluids available on Polish market
produced by the same manufacturer. The table @.2léarly indicate technical feasibility of
application of ethanol as an alternative to methano

Table C.2.4-1. Composition of some winter windshidlwasher fluids available on Polish
market (source: Safety Data Sheets).

Ingredients Concentration %  Crystallization
temperature (°C)

Winter windshield | Ethanol <30 -22
washer fluids No 1 | Methanol <2.7

Ethylene <1

glycol
Winter  windshield| Ethanol <8 -20
washer fluids No 2 | Methanol <20

Isopropanol <5
Winter  windshield| Ethanol 15-20 -20
washer fluids No 3 | Methanol 3-10

Ethylene <2

glycol

It is also clear that replacement of methanol \eittianol could have the effect of increasing
the cost of the mixtures previously formulated witiis substance. The increase of cost of
such mixtures will depend on the amount of ethare@lded to replace the previous amount of
methanol. In some cases it is hard to estimatelggancrease of costs of a single pack of
windshield washing fluid as safety data sheets wéign provide concentration ranges, which
are frequently presented in the following form G23or 1 — 30%. An analysis of windshield

washer fluids available on the Polish market ingisathat in the case of a 5 litre pack,

replacing methanol with ethanol will result in apprdoubling the product price.

The table below provides an indication of costseuro/ton for methanol, ethanol and
isopropanol.

Table C.2.4-2. The cost of methanol and some alteatives to methanol.

Substance | Price €/ton

Methanol 390 (May 2013

Ethanol 921 (June 2008)

Isopropanol 995 (June 2008

The cost of alternatives to methanol is about iZogg that of methanol. It is also important to
underline that methanol is one of the substandevedr cost among organic products.
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Cost of mixtures containing methanol and mixturestaining ethanol covered by the
restriction will be discussed in details in Sect®fSocio-economic Assessment of Proposed
Restriction”.

This assessment is not necessary for denaturateldcdhl

C.2.5 Other information on alternative 1: Ethanol

Consumers are widely exposed to ethanol. Produmtsaining ethanol include personal
hygiene products, fragrances, cosmetics, adhessuefgce coatings and inks. All routes of
exposure (oral, dermal and inhalation) are feaditmléhese products as a whole but not all
routes apply to all products.

Ethanol is unusual in that it also occurs naturalithin the body. This natural burden is
thought to be due to the metabolism of the intaestmicroflora and produces blood alcohol
concentration (BAC) levels of typically 0.062 t&8.mg/l (Sprung, 1981).

C.3 Assessment of alternative: 2-Propanol

C.3.1 Availability of alternative: 2-Propanol

2-Propanol (Isopropanol, IPARs alternative substance, is easily available enntlarket.
According to the information found on ECHA Webdie tonnage band registered is 100,000
- 1,000,000 tonnes per annum as joint submissibe. idientified uses include de-icing and
anti-icing applications namely anti-freeze and dag products for consumers.

Based on that information it can be concluded #iatopanol is available in the required
tonnage in EU to be used as an alternative substemenethanol in windscreen washing
fluids.

C.3.2 Human health risks related to alternative 22-Propanol

The harmonised classification of 2-propanol aceaydbd the CLP Regulation (1272/2008) is
Flam Lig. 2 H225, Eye Irrit. 2 H319, STOT SE 3 H336

2-Propanol (Isopropanol, IPA) was assessed in tRE SIDS program and published as a
UNEP Publication in 1997 (UNEP 1997). The followimformation is from the summary of
that publication.

Acute Toxicity and Primary Irritancy

Isopropanol has a low order of acute toxicity.sltirritating to the eyes, but not to the skin.
Very high vapor concentrations are irritating t@ thyes, nose, and throat, and prolonged
exposure may produce central nervous system démmeaad narcosis. Human volunteers
reported that exposure to 400 ppm isopropanol wafoor3 to 5 min. caused mild irritation of
the eyes, nose and throat. Although isopropanalywed little irritation when tested on the
skin of human volunteers, there have been repéitolated cases of dermal irritation and/or
sensitization. The use of isopropanol as a sporngmnient for the control of fever has
resulted in cases of intoxication, probably theiltesf both dermal absorption and inhalation.
There have been a number of cases of poisoningtegpdue to the intentional ingestion of
isopropanol, particularly among alcoholics or siecivictims. These ingestions typically
result in a comatose condition. Pulmonary diffigulhausea, vomiting, and headache
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accompanied by various degrees of central nervgsem depression are typical. In the
absence of shock, recovery usually occurred.

Effects Resulting from Repeated Exposure

The systemic (non-cancer) toxicity of repeated sxpe to isopropanol has been evaluated in
rats and mice by the inhalation and oral route® dily adverse effects-in addition to clinical
signs identified from these studies were to thené&yd Rats exhibited an accumulation in
hyaline (protein) droplets in kidney proximal tubudells (males only, subchronic exposure)
and an exacerbation of chronic progressive neplingpa spontaneous disease of unknown
etiology common in aged rats (males and femalesnoh exposure). In the mouse, minimal
to mild effects to the kidney including renal tudulproteinosis and tubular dilation were
observed following chronic exposure. The inciderafe renal tubular proteinosis was
generally significantly increased for all male dachale treatment groups relative to controls;
however, the majority of affected animals showedimal degrees of tubular proteinosis (i.e.,
only a few tubules affected), there was no conetiotr-related gradient in either the
frequency of severity of this change, and there m@sorresponding evidence of alterations
to the glomeruli. Mild to moderate degrees of tabullilation were observed in a small
number of females in the 2500 and 5000 ppm grogggmiticantly increased only for the
5000 ppm group). This finding, however, was not liaped in male mice (a significant
increase was only seen for the 500 ppm group) @aritvaccompanied by evidence of

tubular cell degeneration or urinary outflow obstron.

Effects on Reproductive Capabilities

A recent two-generation reproductive study charaxtd the reproductive hazard for
isopropanol associated with oral gavage exposunis. study found that the only reproductive
parameter apparently affected by isopropanol exgosas a statistically significant decrease
in male mating index of theifmales. It is possible that the change in this répcove
parameter was treatmentrelated and significartipagh the mechanism of this effect could
not be discerned from the results of the study. i@, the lack of a significant effect of the
female mating index in either generation, the absaf any adverse effect on litter size, and
the lack of histopathological findings of the teste#f the high-dose males suggest that the
observed reduction in male mating index may notblmdogically meaningful. Additional
support for this conclusion is provided by the féat most of the females became pregnant.
Furthermore, male and female fertility, and fem#deundity indices of rats dosed with
isopropanol were not different from those of colstdoy statistical analysis and were within,
or relatively close to, historical control valué$o reproductive effects were noted in other
studies in which rats were dosed up to 2% in tiekarg water. Exposure to 1000 mg/kg/day
and to a lesser extent 500 mg/kg/day did resudt ieduction in postnatal survival in both F1
and F2 litters. Derivation of an appropriate NOAto offspring effects was made difficult
because of conflicting interpretations of the rdmuns in postnatal survival for the 500
mg/kg/day treatment group. The U.S. EPA (1992) &yld(1996) concluded the reductions
were treatment- and dose-related, a conservatieegpretation that supports a NOAEL of 100
mg/kg/day. Alternatively, Bevaet al. (1995) and Harris (1995) deemed the observatiohs no
to be biologically significant and concluded the AEL to be 500 mg/kg/day. In order to
clarify this issue a benchmark dose (BMD) assessmnas conducted for the study’s
developmental and reproductive findings (Shigp al, 1996). For the offspring
developmental effects, BMD dosages (BMipbf 449 and 418 mg/kg/day were estimated for
the F1 and F2 generations, respectively. Based upendecrease in male mating index
observations in the P2 males, a BMbbtf 407 mg/kg/day was estimated for reproductive
effects.
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Effects on Developmental Toxicity

The developmental toxicity of isopropanol has bedraracterized in rat and rabbit
developmental toxicity studies and in a rat develeptal neurotoxicity study. The rats were
dosed by oral gavage at 400, 800 or 1200 mg/kg fgestational days 6 through 15. The
rabbits were dosed by oral gavage at 120, 240 omd@kg from gestational days 6 through
18. These studies indicate that isopropanol is @&oselective developmental hazard.
Isopropanol produced developmental toxicity in rdisit not in rabbits. In the rat, the
developmental toxicity occurred only at materndtlxic doses and consisted of decreased
fetal body weights, but no teratogenicity. Thestadaiggest the developmental NOAEL is
400 mg/kg/day for rats and 480 mg/kg/day for rabhbigopropanol has also been tested for
developmental toxicity in rats via oral gavage. Thes were dosed at 200, 700 and 1200
mg/kg from gestational days 6 through 21. No expmselated effects were noted on motor
activity, weights of the four regions of the bragevelopmental landmarks, or morphological
changes to the tissues of the central nervousetisBoese data suggest the developmental
neurotoxicity NOAEL for rats is 1200 mg/kg.

Genotoxic Effects

All genotoxicity assays reported for isopropanotdaeen negative. Characterization of the
genotoxicity hazard for isopropanol is provided Hkyoth in vitro and in vivo
mutation/chromosomal studies. Isopropanol was fowodbe negative in an in vitro
CHO/HGPRT assay, was negative in vitro for anewylon Neurospora crassaand did not
increase micronuclei in an in vivo micronuclei gssa mice. Mutagenicity studies also
showed that isopropanol was not mutagenic in varidmes assays both in the presence or
absence of an S9 metabolic activation system. tro \8ister chromatic exchange (SCE)
assays on isopropanol using cultured V79 cells latin and without S9 activation, were also
negative. Isopropanol did not induce transformatio®yrian hamster embryos infected with
Simian SA7 virus. These studies demonstrate tlogiragpanol is not a hazard for genotoxic
effects.

Carcinogenicity

Two recent chronic exposure, rodent inhalation istugvere conduct to evaluate isopropanol
for cancer potential. One study was performed exgoBischer 344 rats to 500, 2500 and
5000 ppm of IPA for 6 hours/day, 5 days/week fom2dnths. The only tumor rate increase
seen was for interstitial (Leydig) cell tumors metmale rats. Interstitial cell tumors of the
testis is typically the most frequently observedrgpneous tumor in aged male Fischer 344
rats (Haseman et al.,, 1990). Nearly all male Fisches will develop these proliferative
tumors if they are allowed to complete their lifasp(Boorman et al., 1990). A mouse
inhalation study was performed exposing CD-1 micB@0, 2500 and 5000 ppm of IPA for 6
hours/day, 5 days/week for 18 months. There wasnomeased frequency of neoplastic
lesions in any of the treated groups. These studéEsonstrate that isopropanol does not
exhibit carcinogenic potential relevant to humafagsithermore, there was no evidence from
this study to indicate the development of carcinerofithe testes in the male rat, nor has
isopropanol been found to be genotoxic. Thus, thstidular tumors seen in the
isopropanolexposed male rats are considered oigndisance in terms of human cancer risk
assessment.



BACKGROUND DOCUMENT to the opinion on the Annex XV dossier proposing restrictions on
Methanol

C.3.3 Environment risks related to alternative 2: 2Propanol

2-Propanol (Isopropanol, IPA) was assessed in thRE SIDS program and published as a
UNEP Publication in 1997 (UNEP 1997). The followimformation is from the summary of
that publication.

2-propanol is not classified for environmental hdzaeither in the harmonised classification
in Annex VI, Table 3.1 of the CLP Regulation or self classifications notified to the
European Chemicals Agency.

Environmental Fate

Based on calculated results from a lever 1 fugatitglel, isopropanol (IPA) is expected to
partition primarily to the aquatic compartment @) with the remainder to the air (22.3%).
IPA has been shown to biodegrade rapidly in aerohirieous biodegradation tests and
therefore, would not be expected to persist in aquebitats. IPA is also not expected to
persist in surface soils due to rapid evaporatiothé air. In the air, physical degradation will
occur rapidly due to hydroxyl radical (OH) attacRverall, IPA presents a low potential
hazard to aquatic or terrestrial biota. IPA is etpd to volatilize slowly from water based on
a calculated Henry's Law constant of 7.52 x ®&tmem?/mole. The calculated half-life for
the volatilization from surface water (1 meter dgps$ predicted to range from 4 days (from a
river) to 31 days (from a lake). Hydrolysis is monsidered a significant degradation process
for IPA. However, aerobic biodegradation of IPA Ih@en shown to occur rapidly under non-
acclimated conditions, based on a result of 49%ldgoadation from a 5 day BOD test.
Additional biodegradation data developed using ddatized test methods show that IPA is
readily biodegradable in both freshwater and sa#vaedia (72 to 78% biodegradation in 20
days). IPA will evaporate quickly from soil dueite high vapor pressure (43 hPa at 20°C),
and is not expected to partition to the soil based calculated soil adsorption coefficient
(log Koc) of 0.03. IPA has the potential to leach throutje soil due to it's low soil
adsorption. In the air, isopropanol is subject xadation predominantly by hydroxy radical
attack. The room temperature rate constants detethby several investigators are in good
agreement for the reaction of IPA with hydroxy cadé. The atmospheric half-life is
expected to be 10 to 25 hours, based on measugedddgion rates ranging from 5.1 to 7.1 x
10 2 cm® /molecule-sec, and an OH concentration of 1.5 %m6lecule/cn, which is a
commonly used default value for calculating atmesjhhalf-lives. Using OH concentrations
representative of polluted (3 x *0and pristine (3x 19 air, the atmospheric half-life of IPA
would range from 9 to 126 hours, respectively. Elinghotolysis is not expected to be an
important transformation process for the degradatiolPA.

Toxicity to Aquatic Organisms

IPA has been shown to have a low order of acutatagtoxicity. Results from 24- to 96-hour
LCs studies range from 1,400 to more than 10,000 ray/freshwater and saltwater fish and
invertebrates. In addition, 16-hour to 8-day tayicthreshold levels (equivalent to 3%
inhibition in cell growth) ranging from 104 to 4@®3ng/L have been demonstrated for various
microorganisms. Chronic aquatic toxicity has alserbshown to be of low concern, based on
16- to 21-day NOEC values of 141 to 30 mg/L, reipely, for a freshwater invertebrate.
Bioconcentration of IPA in aquatic organisms is agpected to occur based on a measured
log octanol/water patrtition coefficient (logol§ of 0.05, a calculated bioconcentration factor
of 1 for a freshwater fish, and the unlikelihoodcohstant, long-term exposures.

Toxicity to Plants
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Toxicity of IPA to plants is expected to be lowsbkd on a 7-day toxicity threshold value of
1,800 mg/L for a freshwater algae, and ansfE@lue of 2,100 mg/L from a lettuce seed
germination test.

C.3.4 Technical and economic feasibility of alternave 2: 2-Propanol

No problem related to technical feasibility is feeen as 2-propanol is already available and
in use in Europe. 2-propanol can perform the saumetion as methanol in windscreen
washing fluids.

C.3.5 Other information on alternative 2: 2-Propand

2-Propanol (Isopropanol, IPA) was assessed in tReC SIDS (Chemicals Sreening
Information Dataset) program for high productionlwoe chemicals. According to the
conclusion the information obtained from this dats allows for the characterization of
toxicity hazard of IPA for both human/mammalian @amyironmental effects. Taken together,
these considerations support the conclusion thaidR low priority for further work.
Isopropanol (IPA) is a high production volume cheamhiwhich has wide use as an industrial
solvent and as a component in numerous industigicansumer products. It has a potential
for widespread exposure to both workers and consime

Based upon physical and chemical properties, is@ol is not expected to persist in the
environment. Aerobic biodegradation of isopropancturs rapidly. IPA is not expected to
persist in soil due to low soil adsorption and dag@vaporation to air. In the air, isopropanol is
subject to rapid oxidation by hydroxyl radical akalPA has a low order of toxicity to
aguatic organisms and plants, and bioconcentraticaguatic organisms is not expected to
occur.

The mammalian/human toxicological properties of IRAve been well characterized in
multiple animal species and humans for a varietgxgfosure routes, exposure durations and
toxicity endpoints. High quality studies have beenducted that evaluate acute toxicity, skin
and eye irritation, skin sensitization, subchroaia chronic toxicity, reproductive toxicity,
developmental and developmental neurotoxicity, ecand subchronic neurotoxicity,
genotoxicity and cancer. In addition, studies ara&ilable that characterize the disposition of
IPA in mammals.

Assessment of RAC

The DS has identified two alternative substances for methanol in windshield washing
fluids (since the products with methanol concentration as low as proposed by the DS and
RAC do not possess anti-freezing function, adequate substitute for methanol has to be
added), namely ethanol and isopropanol (2-propanol) which are of lower toxicity
compared to methanol. Other substances might also be used (e.g. ethylene glycol or
propylene glycol in windshield washing fluids and tert-butyl alcohol in denatured alcohol)
as recognised by RAC.

Comparison of acute toxicity of ethanol and isopropanol with acute toxicity of methanol

According to the Poisindex® Managements database, a dose of 1 g/kg of absolute
ethanol (95% to 99% ethanol) is expected to cause mild to moderate intoxication in
most adults, and 5 to 6 g/kg is considered as potentially lethal in non-tolerant adult. A
toxic oral dose of isopropanol is about 0.3 - 0.6 g/kg, and the probable oral lethal dose is




BACKGROUND DOCUMENT to the opinion on the Annex XV dossier proposing restrictions on
Methanol

approximately 3 g/kg bw (although as little as 1.3 g/kg bw was reported as fatal).
Ethanol exposure is extremely common, but per se rarely results in severe acute
morbidity or death. However, ethanol abuse frequently precipitates traumatic injuries
and, in chronic abusers, can lead to alcohol dependence (alcoholism) with severe health
and social consequences. Severe poisoning cases with isopropanol may include
haemorrhagic gastritis, hypotension, respiratory depression, and coma, but Iethal
outcome is rare and likely secondary to respiratory depression and aspiration.

On the other hand, lethal oral methanol doses in the range as low as 0.45 - 0.51 g/kg
bw has been reported (Bennnett et al. 1953, Desai et al. 2013). Poisindex®
Managements database describes exposures to methanol as uncommon events that can
result in significant morbidity (including permanent sequelae after severe intoxication
such as blindness and basal ganglia necrosis with parkinsonian features) and mortality.

Data from annual reports of the American Association of Poison Control Centers’ National
Data Poison Data System (NPDS) support above statements regarding acute toxicity of
studied alcohols (Mowry et al. 2013; Mowry et al. 2013).

Namely, two-year (2012 and 2013) poisoning incidence data show 11 times higher
incidence of major outcome among methanol exposure cases compared to ethanol
exposure cases, and 54 times higher methanol-related mortality compared to ethanol-
related mortality in reported exposure cases. In NPDS major outcome is defined as: “The
patient exhibited signs or symptoms as a result of the exposure that were life-
threatening or resulted in significant residual disability or disfigurement (e.g., repeated
seizures or status epilepticus, respiratory compromise requiring intubation, ventricular
tachycardia with hypotension, cardiac or respiratory arrest, esophageal stricture, and
disseminated intravascular coagulation)”. Exposure cases due to consumption of alcoholic
beverages are excluded from this analysis since the analysis aimed to evaluate health
risks posed by ethanol as an alternative to methanol in products not intended for human
consumption. In addition, an availability of consumable alcohol is not expected to be
comparable to non-consumable ethanol products. Health effects of chronic abuse of
ethanol are not considered here, because prevention of ethanol abuse is not in the scope
or proposed restriction. RAC is aware of the problem of chronic alcoholism in Europe.
Nevertheless, RAC considers that methanol restriction is not expected to aggravate this
issue, but prevent severe methanol poisonings, including lethal outcomes or cases with
irreversible impairments such as blindness or brain damage. It is considered that
approximately 30% of persons with alcohol dependence (alcoholism) stop being alcohol
dependant during their lifetime, and even alcoholics with liver cirrhosis might have a
favourable prognosis if alcohol cessation is achieved (Thompson et al. 2015; Vaillant
2003; Dawson et al. 2005).

Incidence of major outcome was 3.2 times higher and mortality 34 times higher among
methanol exposure cases compared to isopropanol exposure cases.

According to Lithuanian National Health Insurance Fund under the Ministry of Health,
data for 2-year period (2013 and 2014) submitted during PC show 27 times higher
mortality due to methanol compared to ethanol exposure (15% methanol-related
mortality vs. 0.54% ethanol-related mortality). There were only 5 recorded cases related
to isopropanol exposure, and they were not lethal.

During Public Consultation a concern was raised that if methanol is restricted in
windshield washing fluids and denatured alcohol, abusers of alcohol would be much more
likely to consume these products when they become aware of increased levels of ethanol
in a product, which could exacerbate epidemic of alcohol abuse in many parts of Europe.
RAC, however, does not consider that this potential increase in windshield washing fluids
abuse will add significantly to the number of alcoholics or severity of ethanol abuse.
Namely, methanol-containing products (including windshield washing fluids as the most
frequent cause of methanol poisonings in alcoholics according to data from several EU
countries) are just a small portion of total number of products containing non-
consumable alcohol which are abused by alcoholics. Just to illustrate this opinion, data
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from annual reports of the American Association of Poison Control Centers’ National Data
Poison Data System (NPDS) were analysed in order to compare the number of cases of
intentional exposure to non-consumable ethanol (hand sanitizers, mouthwash containing
ethanol, ethanol-based rubbing alcohol, cleaning agents excluding automotive products,
other non-beverage ethanol products) with the number of cases of intentional exposure
to methanol-containing automotive products, including windshield washing fluids, for the
most recent available two-year period (2012 and 2013; Mowry et al. 2013, Mowry et al.
2014). The number of cases of intentional exposure to products containing non-
consumable ethanol (without methanol or other toxic alcohol) was 27 times
higher compared to the number of cases of intentional exposure to methanol-
containing automotive products, including windshield washing fluids.

RAC is aware that this statistics is limited due to the fact that 1) it does not show total
exposure to ethanol and methanol containing products, but only cases of exposure
reported to Poison Control Centres (with a notion that due to significantly higher toxicity
of methanol, exposure to methanol-containing products is expected to be more frequent
compared to cases of exposure to products containing non-consumable ethanol), 2) it
includes both abuse and suicidal attempts in category ‘Unintentional exposure’.
Nevertheless, RAC considers that these numbers put into perspective a ratio of
methanol-containing WWF abuse and abuse of products containing non-consumable
ethanol. Further, abuse of non-beverage alcohol presents only a small part of total
alcohol abuse. For example, Estonian data showed that age-standardized prevalence rate
of non-beverage alcohol drinking was 1.4% among respondents who reported drinking at
least once in their lifetime and were alcohol consumers at the time of the study (Parna
and Leon 2011). Even in Finland, a country with rather strict policies regarding
consumable alcohol availability, national statistics indicates that consumption of non-
beverage ethanol is below 1% of the total alcohol consumption (Karlsson et al. 2010;
Varis and Virtanen 2015). RAC is, therefore, of the opinion that methanol restriction is
not expected to have a marked effect on alcoholism as a public health issue, and, taking
into account the acute toxicity of methanol, priority should be given to prevention of
further lethal poisonings and severe non-lethal poisonings with permanent, debilitating
sequels due to methanol-containing products abuse.

Regarding technical performance of these alternatives (ethanol and isopropanol), RAC
points out that they are both already in use in the EU in countries with very low winter
temperatures (e.g. Norway).

Other alternatives recognised by RAC:

Propylene glycol (propane-1,2-diol) is not classified according to CLP, either for health
or environmental hazards. According to ATSDR it is generally considered to be a safe
chemical. The Food and Drug Administration (FDA) has classified propylene glycol as
"generally recognized as safe," and is acceptable for use in flavorings, drugs, and
cosmetics, and as a direct food additive. According to the World Health Organization, the
acceptable dietary intake of propylene glycol is 25 mg of propylene glycol for every
kilogram of body weight. Propylene glycol is able to lower the freezing point of water,
and is used, for example, as aircraft de-icing fluid. Its price is almost 10 times higher
than the price of methanol.

Ethylene glycol (ethane-1,2-diol), unlike above described alternatives, could pose a
significant health risk if used as an alternative to methanol. Although classified as Acute
Tox. 4* H302 (Harmful if swallowed), it has been frequently reported as a cause of
severe poisonings in humans, including lethal outcomes (Ghannoum et al. 2014,
Rogaczewska et al. 2014, Viinamaki et al. 2015). According to information in ECHA
Information on Chemicals - Registered substances (MAK documentation, 1991), the
smallest dose which resulted in death in such a case of poisoning was about 100 mL. It
metabolizes to glycolic and oxalic acid that cause metabolic acidosis and are mainly
responsible for its toxic effects. It is more commonly used as an anti-freeze for engines




BACKGROUND DOCUMENT to the opinion on the Annex XV dossier proposing restrictions on
Methanol

than in windshield fluids (due to its corrosive properties corrosion inhibitors have to be
added to its water mixture), but it could be found in some de-icing fluids for windshields
(e.g. according to CICAD 2002, winter windshield washer fluids may contain ethylene
glycol at up to 14% by weight). According to ECHA database of registered chemicals, it is
registered for “Use in/as de-icing/anti-icing applications/agents (Consumer use)” as
Chemical product category PC 4: Anti-freeze and de-icing products. Its price is slightly
higher (<10%) than the price of ethanol.

tert-butyl alcohol (2-methylpropan-2-ol) is according to CLP classified as Acute Tox. 4*
H225 (Harmful if inhaled) and STOT Single Exp. 3 H335 (May cause respiratory
irritation). According to INCHEM/IPCS 1987 document (INCHEM/IPCS Health and Safety
Guide No. 7, tert-BUTANOL. WHO 1987), tert-butyl alcohol should be considered as a
potential skin and eye irritant. At high concentrations, the vapour can cause narcosis, but
there have been no reports of poisoning according to INCHEM/IPCS document from 1987.
tert-butyl alcohol and isopropanol were by the Indirect Tax Expert Group (Draft
Recommendation ITEG/R/2/2014) recommended to be used in partial denaturation of
alcohol in the manufacture of certain products (cosmetics, perfumes, hygiene products),
and tert-butyl alcohol is used for complete alcohol denaturation (COM Regulation EU
162/2013).

Conclusion: RAC acknowledges the substitutes identified by DS (ethanol and
isopropanol), and has named three other potential substitutes, namely propylene glycol,
ethylene glycol and tert-butyl alcohol. Alternatives ethanol, isopropanol, propylene glycol
and tert-butyl alcohol are of lower toxicity compared to methanol. In contrast, ethylene
glycol can pose similar risk as methanol.

D. Justification for action on a Union-wide basis

D.1 Considerations related to human health and ensonmental risks

Currently no general EU-wide restriction of methlanomixtures containing methanol is in
force. Methanol or mixtures containing methanol aret included in Annex XVII
(Restrictions on the manufacture, placing on theketaand use of certain dangerous
substances, mixtures and articles) of REACH RemguiatMethanol or mixtures containing
methanol should be properly labelled (accordingégulation No 1272/2008 or according to
Dangerous Preparation Directive - 1999/45/WE). Gmmetrs of whatever capacity of
substances or mixtures, having a methanol in aesdration equal to or greater than 3.0%,
which are supplied to the general public, are tditted with child-resistant fastenings.

In Poland till 1 June of 2010 the placing on thekeafor general public products containing

methanol in the concentration higher than 3.0% leyght was banned by Regulation of

Minister of Economy. At that date, due to changethe legislation, this ban ceased to be in
force. In December 2011, the increasing number ethanol poisonings was noted by some
of the acute poisoning centres, thus verificatibthes information was commenced in order
to determine the extent of this problem. No cernpasoning database system is available in
Poland, and that is why in 2012, based on the mdébion submitted by some of the acute
poisoning centres, it was primarily analysed whethe significant increase in the number of
methanol poisonings had really been observed. Sklavoratories functioning within the

acute poisoning centres were requested to notédyntimber of positive results of detecting
methanol in blood of patients between 2009 and 2Uh# data received from 4 laboratories
confirmed the increase in the number of positiilts confirming presence of methanol in
the blood of poisoned patients. In 2009 and 204® tdtal number of positive results reached
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33 and 21 respectively, while 84 positive resuleraevregistered in 2011. These data were
confirmed by the Forensic Medicine Centres. Theetdielow presents the results on

methanol detection recorded during autopsies peddrin order to identify the cause of

death of the individuals found dead, who had nateugone hospitalisation.

Table D.1-1. The results on methanol detection rected during autopsies performed in
order to identify the cause of death of the individals found dead, who had not
undergone hospitalisation.

Year 2009 2010 2011 2012 Comments
Number of Data
positive 13 12 79 90 received
results from 11 out
confirming of 14
presence of Forensic
methanol Medicine
Centres

In the years 2011 and 2012, the number of posiéigalts confirming presence of methanol in
blood of the selected dead increased by severaktith should be stressed however that the
positive result confirming presence of methanobiood of the dead individuals does not
imply that methanol was the exclusive cause of ttieath in each of these cases.

A detailed analysis of methanol poisonings was graréd based on the information
submitted by the Head of the Regional Acute Porspi@entre with the Clinical Toxicology
Department of the Occupational Medicine and Envitental Health Institute in Sosnowiec.
It covered methanol poisoning cases in the voivipdstof Opolskie andSlaskie, and
bordering territories of Matopolskie Voivodship, remafter referred to as “Silesian
Agglomeration”. Territory from which the data onetlpoisonings were collected has the
population of approx. 6 million inhabitants (almaste sixth of Poland’s population), which
enabled to accept the data as a statistical samgpeesentative for Poland. The table below
presents information on the methanol poisoningthis part of Poland in the years 2001 -
2013.

Table D.1-3. Information on the methanol poisonings “Silesian Agglomeration” in the
years 2001 — 2013.

Year Number of poisonings Including fatal
poisonings
Not analysed

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

2 (40%)
11 (61%)

Blojwlojo|o|w|hw|oN
1
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2012 43
2013 36

24 (56%)
14 (39%)

This analysis primarily indicates a sharp and magorease in the number of poisonings since
2011, i.e. the time when it became commonly knokat the ordinance of the Minister of
Economy banning methanol in consumer products leadex to be in force. Between 2001
and 2010, on average 4.5 methanol poisonings vemraraded annually, while in 2011 this
number reached 18, 43 in 2012 and 36 in 2013. isbpimgs were recorded in the first two
guarters of 2013, and 19 more poisonings in threl tand fourth quarter of 2013. A very high
rate of fatal poisonings — from over 40% to ove¥%@hould be emphasised.

The above data on the methanol poisonings recardéide past three years are consistent
with the information of the State Consultant forin@lal Toxicology, who collected
information on the poisonings in the individual wadships in 2012. Such information was
submitted by 12 out of 16 voivodships in Poland pdisonings confirmed by positive result
indicating presence of methanol in blood were idiedt in these 12 voivodships. 69
poisonings were recorded between January and Aughbgé 107 poisonings were confirmed
in the last four months of 2012. This is consisteith the above-mentioned information of
the Head of the Regional Acute Poisoning Centré tiie Clinical Toxicology Department of
the Occupational Medicine and Environmental Heétstitute in Sosnowiec, who in 2012,
confirmed 43 poisonings in the agglomeration wibraximately 6 million inhabitants.

The poisonings in the “Silesian Agglomeration” mgitook place in winter months. The
table below presents the number of poisonings efitidividual quarters between 2010 and
2013.

Table D.1-4. The number of poisonings of the indidual quarters in “Slaska
Agglomeration” between 2010 and 2013.

Quarter Number Confirmed Unknown Comments
of Winter/summer poisonings with source  of
poisonings windscreen methanol
washing fluid

1°' 2010 3 3 1 (33%) 2

2" 2010 0 0 0 0

392010 0 0 0

4" 2010 2 3 1 (50%) 1

1°' 2011 1 1 (100%) 0

2" 2011 3 4 0 (0%) 3

392011 1 0 (0%) 1

4™ 2011 13 23 7 (54%) 6

1% 2012 10 5 (50%) 4

292012 8 3 (37%) 5

392012 8 16 0 (0%) 3 5 poisonings
with  alcohol
from the
Czech
Republic

4" 2012 17 5 (29%) 9 2  poisonings
with  alcohol




BACKGROUND DOCUMENT to the opinion on the Annex XV dossier proposing restrictions on
Methanol

from the
28 Czech
Republic

1% 2013 11 2 (18%) 5 2 poisonings
with  alcohol
from the
Czech
Republic, 1
poisoning
with
denatured
alcohol
containing
methanol

22013 6 6 1(17%) 3 1  poisoning
with  alcohol
from the
Czech
Republic, 1
poisoning
with
denatured
alcohol
containing
methanol

3% and & 19 19 - -
2013

In total 102 102 26 42

Analysis of these data indicates a clear increagld poisonings in the winter months, when
winter windscreen washing fluid containing alcohogluding methanol, is sold.

This analysis also covered sources of the methahadh caused poisonings in the “Silesian
Agglomeration” between 2010 and 2013.

Table D.1-5. Sources of methanol poisoning in “S#gan Agglomeration” between 2010
and 2013.

Year 2010 2011 2012 fand 2° | In total
quarter of
2013
Sources of 5 18 43 17 83
poisoning/number of
poisonings

Windscreen washing 2 (40%) 8 (44%) 13 (30% 3 (18%)| 26 (31%)
fluid

Consumable  alcohg
containing  methang
(vodka from the Czech
Republic)

~
w

10
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Chemical - -

reagents/technical 2 1 3
methanol

Denatured alcohal - - - 2 2
containing methanol

Unknown source 3 10 21 8 42

The following analysis results should be emphasisgxrticular:

[0 a large number of poisonings for which the sourcenethanol could not be established
based on the medical history — patient died orccook remember what he/she had drunk,
containers of the products he/she had consumed wesgailable, or the source of
methanol was not detected due to other reasons,

[0 26 poisonings (31% of the total number of poisog)ng@s a result of confirmed
consumption of windscreen washing fluids,

[0 10 poisonings caused by alcohol from the Czech Blapu such poisonings had not been
recorded previously and they should not re-occufuinre years, as they result from
contamination of large quantities of consumableotadt in the Czech Republic with
methanol, which was broadly publicised throughoutdpe. Such poisonings are not
representative for other Polish regions where ttgppghe Czech Republic to purchase
alcohol are not so common as in the analysed region

[0 several poisonings with denatured alcoho(96% technical ethanol with supplements
making it inedible) supplemented with as much & BH@ethanol.

The cases for which the source of poisoning wasatledl (41) included 28 poisonings caused
by products containing methanol which were legpljced on the market (winter windscreen
washing fluids and a mixture of denatured alcohith vethanol). They represent 68% of the
poisonings in which the source of methanol wastifled . This percentage will go up to
90%, if we deduct the poisonings caused by conslemabohol from the Czech Republic,
which did not occur before 2012 and it is highlyikely that they should reoccur, at least in
near future. Poisonings with methanol obtainedthreoways (chemical reagents, technical
methanol) represent only 3 cases (7% of the pagsniwith the known source of
intoxication). We may assume with high and almestain probability that the sources of the
poisonings for which it was not possible to idgntifie product causing them were similar.
We may assume that also approx. 70% of these e@ses caused by products containing
methanol legally sold to consumers, and only 10%ewaused by the products containing
methanol which had been obtained in other way.

The above-mentioned data collected by the Nation&onsultant for Clinical Toxicology
in the “Silesian Agglomeration” may be approximatedfor other Polish regions. We may
also assume that the ban on using methanol in suctonsumer products as the
windshield washing fluids and denaturated alcohol ould reduce the number of
methanol poisonings in Poland by 60 to 90%. Poisamys caused by methanol obtained
illegally in Poland and methanol contained in prodets brought from neighboring
countries where the content of methanol in such pructs is not restricted will remain.

Basing on that data the Minister of Economy rewtdcby the Regulation the sale for
consumers of methanol and mixtures containing nmethen concentration equal or higher
than 3%. Some products, namely the fuel for spartonboats and for models as well as
biofuels are exempted from this restriction. Asr¢gheas a ban on such products in Poland
before, the Commission agreed to this restrictidre restriction came into force on January
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4, 2014. Fragmentary information from the toxicatad centers shows that the number of
methanol poisonings is diminishing, however, thi ifapact of the Regulation will be seen
after comparing the poisonings in winters 2012/202814/2015.

Bureau for Chemical Substances has also requedteet onember states to provide
information whether they restrict methanol contémt consumer products, as well as
information on occurrence of methanol poisoningshieir respective territories. Content of
methanol in products sold to general populationngomers) may not exceed 10% in
Denmark, Sweden, Norway and Lithuania. In Germany Austria, legislation of equivalent
effect is applicable — permission to purchase prtelucontaining methanol in the
concentration of over 10%. Among the states withdimate similar to the climate in Poland
or colder, Finland and Estonia have not informedugatany restrictions on the content of
methanol in consumer products. The Bureau haseuatived this information from Latvia,
the Czech Republic and Slovakia. The states wihctimate slightly milder than in Poland,
such as the Netherlands, the United Kingdom arldride have not introduced the restriction.
There is no data for Belgium. Introducing restaos for methanol was not necessary in the
Southern Europe’s states: demand for winter wiredstwashing fluid in these states is much
smaller, and they are also characterised by wimswaption culture thus consumption of
beverages with high alcohol content is significadtiwer than in the states located in the
north of Europe.

Methanol poisonings with the extent similar to Paola occur in Finland. The table below
presents the number of fatalities caused by meth@oisoning in Finland in the years 1993 —
2011.

Table D.1-6. The number of fatalities caused by me&nol poisoning in Finland in the
years 1993 — 2012 (Lapatto-Reiniluoto & lkdheimo 2[R, Finnish Poison Information
centre).

Number of Comments
Year fatalities
1993 5
1994 2
1995 8
1996 15
1997 18
1998 29
1999 33
2000 46
2001 30
2002 25
2003 43
2004 26
2005 30
2006 12
2007 28
2008 15
2009 30
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2010 24
2011 19
2012 11

The number of fatalities caused by methanol porspmnose significantly after Finland joined
the European Union in 1994, and following abolitafrthe ban on selling products containing
methanol to the general population — such ban waviqusly in force. It is worth
emphasising that in the course of the next 6 yaftex the ban had been abolished, the
number of fatal poisonings was growing significgnfAlmost all the poisonings were caused
by consumption of windscreen washing fluids. It inps also mentioned that the methanol
content in denaturated alcohol in Finland is retsd.

Within the past 10 years, 11 — 30 methanol poiggmiand 5 fatalities among the poisoned
individuals were recorded annually in Lithuania.2@12, 8 poisonings and 2 fatalities were
recorded. The poisonings were caused by windsateshing fluids and mixtures to remove
paint. In Estonia, 6 fatalities caused by consuomp®f liquids containing methanol were
recorded in 2006. In Ireland, in the years 2008322 10 — 19 methanol poisonings, where
over half of the poisonings affected children, weeeorded annually. In Slovenia, one
poisoning was recorded in 2011 for a child that badsumed fuel used in car models, and
one poisoning in 2012, which was caused by an aiifteed mixture of ethanol and methanol.
UK and lItalian partners of the Bureau for ChemiSalbstances also reported poisonings
caused by windscreen washing fluids or denaturaisahol with methanol. The reports of the
latter case concerned seasonal workers from thdraleBurope’s states. Austria, the
Netherlands, Cyprus and Malta represented the nelspg states that had not recorded any
methanol poisoning cases. Partners from Bulgarih Bstonia indicated a possibility of
stopping the supply on the market of products domtg over 5% of methanol pursuant to
article 37 (4) of REACH Regulation.

D.2 Considerations related to internal market

Methanol and products containing methanol are ttdteely and used in all Member States
(in some EU countries methanol and products coimgimethanol can not be offered to
general public). These products are both manufedtand imported in the EU. An EU-wide
measure, like a restriction, would remove the pidéy distorting effect that a national
restriction (or other national measure) may havehenfree circulation of goods. The second
justification is that regulating through EU widetian ensures that the producers of methanol
or products containing methanol in different Memi&tates are treated in an equitable
manner.

D.3 Other considerations

To date, the national legislation prohibiting tladesto general public of mixtures classified or
labelled as “Toxic” according to directive 67/54B(E and directive 1999/45/EC, exists in
such countries as Germany, Austria, Lithuania &ed\tordic countries (except Finland). This
legislation will stay in force till the*Lof June 2015. The legislation restricts the cotregion

of methanol in products intended for general pultbc 10% (T, R39/23/24/25). Such
restriction, especially as the products proposdaktoestricted contain ethanol which protects
against the toxic action of methanol, preventeseypoisonings with methanol, and at least
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prevents fatal poisonings. However this legiskatiall cease on June 1, 2015, when the CLP
Regulation will be used for classification of mixtg. Even if these national legislation is
rearranged to fit CLP and the restriction will comeixtures of category 1 — 3 considering the
acute toxicity, mixtures containing methanol wil blassified as Acute Tox. 3, H301/311/331
only when the concentration of methanol will be @qur higher than 30%. Mixtures with so
high concentration of methanol when drunk, causersepoisonings with the high rate of
fatal cases.

To achieve a similar level of protection of humaealth each Member State would need to
implement national legislation. It appears admriaistely more efficient to introduce
legislation at EU level.

Climate conditions vary among the Member State® Uibe of anti-freezers is relevant in
regions where the annual temperature drops beff@v This is especially the case in the
eastern/northern European countries. In other casnthe winter windshield washing fluids

containing alcohol are not necessary and in thosetdes this product is usually not used as
a surrogate of consumable alcohol. There is ertbenformation on methanol poisonins due
to drinking such products in those countries.

The situation is different concerning denaturatiedtaol. This product is widely used across
the EU as a multipurpose cleaning agent and adueburistic appliances. Even if citizens of

the countries in which strong alcohols are notgmretd do not drink denaturated alcohol, due
to the free movement of people in the EU it isghhprobability that this product is used as a
surrogate of consumable alcohol by people from rotleintries. At least it was a case in

Italy, where denaturated alcohol with methanol wasause of methanol poisonings.

D.4 Summary

The main reason to act on an EU-wide basis is tiéegtion of human health from the

poisoning with some products containing methambk introduction of restriction will result

in greater protection of health and life firstly péople who use winter windshield washing
fluids and denaturated alcohol as a surrogate n$wmable alcohol and to some extent of
children who may consume those products not prgstored.The fact that people drinking

such products freely travel within the EU streses importance of the EU-wide action.

Currently some Member States have a national rggalavhich prohibit placing on the

market for consumers mixtures classified or laloels “Toxic” (mixtures containing more

than 10.0% by weight of methanol). However in thigsitext it must be stressed that after 1
June 2015, when provisions of CLP Regulation waitdime effective for mixtures, countries
in which the restriction is binding will have to and their legislation. These amendments
will involve deletion of the reference to classifion of products as toxic in accordance with
directives, and introduction of the reference tasslfication due to acute toxicity pursuant to
provisions of CLP Regulation. As described in Sat#\.3.1, these amendments will result in
the situation where many mixtures containing medharhich so far have not been covered
by the provisions of this restriction, will beconagailable to consumers. The performed
calculations — in which the calculation method pded in the CLP Regulation and used for
classification of mixtures in terms of acute toiiovas applied — indicate that this restriction
only covers mixtures whose composition includeshaetl in the concentration of at least
30%). Thus, to ensure a similar level of protectminhuman health across the EU and
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enhance the good functioning of the internal marktet action needs to be taken on a EU-
wide basis.

The justification for the possible restriction inet Community is based on the following
evidences:
= methanol and methanol-containing products causésbpmg among consumers in
some EU Member States, mainly among people driniwmder winshield washing
fluids and denaturated alcohol as a surrogate éuwmable alcohol;
= methanol and methanol-containing products are widséd in all EU Member States;
* in some Members States (Germany, Austria, Swedesnniark, Lithuania) a
legislation banning the use of methanol in conegitn above 10% in some
household products and in several professional usealready in place. This
legislation will cease to be in force on June 1120
= given the extremely low price of methanol compat@dhat of possible alternatives
(ethanol or isopropyl alcohol) restrictions limitéd certain Member States would
create a distortion of the market of methanol coirig products.

Assessment of RAC

Justification for an EU-wide restriction is primarily based on the fact that severe methanol
poisonings (including lethal outcome) related to ingestion of windshield washing fluids or
denatured alcohol, have been reported in several EU member states from different
European regions, including Belgium, Bulgaria, Finland, Germany, Hungary, Italy,
Norway, Poland, Sweden and the United Kingdom, with Poland, Finland and Bulgaria as
the most severly affected according to information from the restriction proposal and data
received during Public Consultation (methanol poisoning has been recorded in other EU
countries as well (e.g. Estonia, Lithuania, Romania) but poisoning statistics data did not
provide the source of methanol or the information was not submitted during PC). In
Finland, for example, approximately 25 methanol-related deaths per year was recorded
during the period 1996-2012, mostly caused by ingestion of windshield washing fluids.
Furthermore, measures to reduce the risk posed by methanol-containing products have
been introduced in several EU Member States in a form of legislative at a national level.
In justification for an EU-wide restriction, a severity of the risk, namely death, severe
ocular toxicity or other severe sequels of methanol poisoning, was also taken into
account, as well as prevention of the market distortion. As explained by the Dossier
Submitter, methanol containing products are widely used in the EU (e.g. methanol in
WWEF in concentration above 0.1% is used in at least 10 EU member states, according to
information from the restriction proposal and data received during Public Consultation)
and, given the significantly lower price of methanol compared to the price of alternatives
(ethanol or isopropanol), restrictions limited to certain Member States would create a
distortion of the market of methanol-containing products.

Based on these presumptions, RAC agrees with the DS that the action is needed on EU-
wide basis, also taking into account severity of the risk, namely death, severe ocular
toxicity or other severe sequels of methanol poisoning.

E. Justification why the proposed restriction is tle most appropriate Union-
wide measure

This section provides justification for the reasmnthat the proposed restriction is the most
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appropriate Community-wide measure. It gives amogw of the effectiveness, practicality
and ease of monitoring involved in implementing pin@posed restriction. An assessment of
other risk management options is also included.

E.1 Identification and description of potential risk management options

E.1.1 Risk to be addressed — the baseline

The proposed restriction is to eliminate poisonirgggised by consumption of winter
windshield washing fluids and denaturated alccobohtaining high concentrations of
methanol (up to 40-50% based on weight) by alcabolUsing these products as a surrogate
of consumable alcohol mainly results from theiccgeriwhich is several times lower than the
price of consumable alcohol, as well as from thet that in some EU countries their
availability is much easier than availability ofrsumable alcohol. Methanol is added to these
products due to its lower price than the price tharol. It further lowers the price of these
products.

In some countries in European Union (Italy, Poldfidland, detail information in section D)
a significant number of poisoning cases by ingestibmixture containing methanol (mainly
winter windshield washing fluids and denaturatedtaming high concentration of methanol)
were registered.

Without any restriction of concentration of methino some mixtures available for
consumers, it must be expected that the numbeewfincidences of poisoning caused by
ingestion of winter windshield washing fluids anéndturated alcohol containing high
concentration of methanol in some EU Member Statktgsemain at the level seen today (for
example 24 fatalities caused by winter windshiesking fluids every year in Finland). The
change in classification of mixtures since Jun20IlL5 may exaggerate the problem.

A lot of acute poisonings with methanol from wintgindshield washing fluids (including
windshield defrosters) occur in north and east toesof EU where this kind of products are
used by consumers. According to oral informationbeéeve that PL, FI, SE, LT, LV, SL,
EE will be positively affected in case of introdogiof limitation of methanol in winter
windshield washing fluids (including windshield dedters) into force.

The change in classification of mixtures containmgthanol introduced by CLP Regulation
since June 1, 2015 may cause some incidents ofamatpoisonings also in countries where
severe poisonings were not noted so far.

However it should be underlined that there are teasin the European Union where winter
windshield washing fluids (including windshield desters) are not used due to the average
yearly temperature. It is true that for such caest(for example CY, EL, ES, IE, MT, PT)
there will be no benefit but also such countrieb mot have additional costs. We can assume
that for such countries benefit/cost for “windsHielashing fluids (including windshield
defrosters) restriction” is zero.

For denaturated alcohol we can assume that suslerpogs can occur in all Member States.
Such assumption can be based on the followingnmdtion:

- denaturated alcohol is widely used across the EH @saning agent or as a fuel for
touristic cooking appliances,

- till the 1st of June 2015 a number of countriesnely Scandinavian countries (apart
from Finland) and at least Germany, Austria anduainia will still have in place
national legislation restricting the sale to gehgrablic substances and mixtures
classified as toxic or very toxic, according toedtive 67/548/EEC and directive
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1999/45/EC. This legislation restricts concentratocd methanol in products intended
for general public to 10% (T, R39/23/24/25). Howetres legislation will have to be
repelled from June 1, 2015, when the CLP Regulaisonsed for classification of
mixtures. Even if these national legislation isrraaged to fit CLP and the restriction
will cover mixtures of category 1 — 3 consideringe tacute toxicity, mixtures
containing methanol will be classified as Acute T& H301/311/331 when the
concentration of methanol will be equal or highweart 30%. Denaturated alcohol with
so high concentration of methanol when drunk emesmall quantities - the lethal oral
dose of mixture containing methanol in concentra®®% w/w for 70 kg person is
equal to 88 ml (Table B.10-1) - cause severe paiggnwith the high rate of fatal
cases,

- in countries in which there is no above mentionesfkriction the concentration of
methanol in denaturated alcohol is usually venhHigr example about 40% w/w in
product Denaturat P9 (trade name) available onsPRoiharket — based on the
information found in section 3.2 of SDS). According Table B.10-1 if the
concentration of methanol in mixture is equal t&A@/w, the lethal oral dose of such
mixture for 70 kg person is equal to, approximatéfy ml.

E.1.2 Options for restrictions

Methanol is not yet identified as a SVHC since gesn’t fulfill the criteria of art. 57 of
REACH Regulation, unless the classification is sedi in view of a possible classification
also as toxic for reproduction Cat. 1B (accordilng GLP Regulation). The process of
methanol reclassification is on-going, however ngkinto account ECHA’s preliminary
decision drafted after the %0neeting of the RAC, pursuant to which methanolusheither
be classified as toxic to reproduction Category & should not be classified in terms of this
type of hazard, it seems that it will not be potestb use methanol classification as a tool to
reduce risk. Methanol classification does not alfow

- entering methanol to candidate list, and then taesnXIV,

- using restrictions on the prohibition on placing e market substances/mixtures

classified as CMR Category 1A or 1B, which are aorgd in Annex XVII.

In some countries currently there are regulatiommsckv restrict placing on the market for
supply to consumers substances/mixtures classifiedaccordance with provisions of
Directive 67/548/EEC and Directive 1999/45/EC, asyvtoxic and toxic. This restriction
results in the situation where methanol and mixduwentaining methanol in concentration
equal to, or greater than 10% are not availablecémsumers. It can be also mentioned that
these restriction is not the same in all countwbgh implemented such law. For example in
Finland substances and mixtures classified as T@Xior Very Toxic (T+) can be placed on
the market for consumers. Such substances andnedxtoay be sold only to person 18 years
of age or older. In order to keep this restrictimnding, member states in which it is binding,
should amend their national legislation by 1 Jud&52to ensure that the restriction contains a
reference to classification in accordance with mions of CLP Regulation. A preliminary
analysis of the provisions of CLP Regulation intésathat in the case of mixtures containing
methanol, the provisions of the restriction wouttver these mixtures that contain methanol
in concentrations equal to, or greater than 30%eBan the performed calculations (Table
B.10-1), if the concentration of methanol in wings$th washing fluid (including windshield
defrosters) is equal to 10% w/w, the lethal oradedof windshield washing fluids (ml) for a
70 kg person is equal to, approximately, 265 mis & dose which can be drunk in a single
dose.

Based on the information from Poison Centres (sd@elbelow) — expert opinion - it can be
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concluded that one person can ingestion up to DA00f windshield washing fluid — worst

case scenario.

Based on our calculation we came to the conclusian 10% threshold for methanol in
mixtures covered by this restriction is not a propgk management option — the risk is not
adequately controlled.

Table E.1-1. Report of methanol toxicity — data ol#ined from Poison Centres.

Methanol
(the level Source of
Data Sex | Age of Death/poisonings
methanol
methanol
in blood)
0.5 windshield poisonings
o)
1] 311015 M 551 235% |\ aqhing fluids | blindness
11
2 |18.12.11f M 63| 4.96%o windshield death
washing fluids
0.751 oisonings
30402120 M| 52| 0.63% windshield po1soning
: X blindness
washing fluids
1l
o windshield i
4 ( 06.03.1201 M 37| 5.18%0 washing fluids poisonings
(suicide attempt

A possibility to stop placing on the market of puots containing the high concentration of
methanol provides also Article 37(4) of the REACEgRIation. According to this provision a

downstream user of a substance on its own or inx#éure shall prepare a chemical safety
report in accordance with Annex Xll for any use sidé the conditions described in an
exposure scenario or if appropriate a use and expasategory communicated to him in a
safety data sheet or for any use his supplier agwagjainst. As a registrant in the registration
dossier advised that methanol concentration in uneg available for consumers should not
exceed 2.5% or 5%, depending on the physical diaiag the use (as a liquid or as a spray)
it gives some possibility for prevention. Howeuris provisions may be used only if there is
a legal possibility in the country to stop furth@acing of such product on the market and
withdrawing the product from the market. It must imentioned that it can be done by
decision addressed to the entity which placed todyct on the market. This possibility of

preventing methanol poisonings is much less effedtian the restriction.

Therefore at present the only way for a risk reidmctinder REACH is a new restriction.

RMO
Methanol Shall not be placed on the market for supply togdeeral public:
— as a constituent of windshield washing fluids (uaithg windshield
CAS No 67-56-1 defrosters) in concentration equal to, or gredtan3.0% by weight
EC No 200-659-6 | — as an additive to denaturated alcohmkthylated spirit, denaturated
alcohol, brennspiritupin concentrations equal to, or greater than
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3.0% by weight.
Member State may maintain any existing and moregsnt restrictions
for methanol.

The proposed restriction will ban supplying to gemeral public of windshield washing fluids
(including windshield defrosters) and denaturateldolel containing methanol in
concentration equal to, or greater than 3.0% byhtei

The proposed restriction does not cover the supglynethanol and mixtures containing
methanol to professional users.

The proposed restriction does not cover industrsd of methanol and mixtures containing
methanol.

The proposed restriction does not cover the supglyo the general public of windshield
washing fluids and denaturated alcohol containirggh@nol in concentration less than 3.0%
by weight.

The proposed restriction does not cover the supglyo the general public other mixtures
than are mentioned above containing methanol iceumations equal or greater than 3.0%
by weight.

Timing

Due to a significant number of poisoning casesnggstion of mixtures, available for general
public, containing methanol, the restriction stagdply as soon as possible. It is proposed that
the restriction should enter into force three maoaftier publication of the regulation which
will add the proposed restriction to Annex XVII REACH Regulation. The period of three
months is proposed due to the fact that the aithefrestriction is to reduce the number of
poisonings therefore measures should be implemeagesioon as possible. It needs to be
stressed that currently the process of introduatiime restriction is transparent, and industry
is able to take an active part in the process wbducing the restriction (e.g. through taking
part in public consultations which are held via EC$1website), which contributes to the
situation that the proposed changes do not cortfeetimdustry as a surprise.

The restriction proposal formulated by SEAC:

Substance Conditions of the restriction
Methanol Shall not be placed on the market for supply to the general
public:
CAS No 67-56-1
o as a constituent of windshield washing fluids (including
EC No 200-659-6 windshield defrosters) in concentration equal to or greater

than 0.6% by weight.

Note: SEAC has proposed a transional period of 12 months. For the justification please
refer to the opinion formulated by RAC and SEAC.
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E.1.3 Other Union-wide risk management options thamestriction

The aim of this part is to identify appropriate Guonity legislations (as it was shown in
Section D that a Community-wide measure was jestjfiwhich are different from the
REACH restriction process in order to address iglesndentified in Section E.1.1.

No other EU legislation which may have the potdnttiareduce the identified risks was
identified.

Voluntary action by industry is not considered aseffective way of managing the targeted
risks in this dossier.

Assessment of RAC

Currently, no general EU-wide restriction of methanol or mixtures containing methanol is
in force. Methanol or mixtures containing methanol are not included in Annex XVII
(Restrictions on the manufacture, placing on the market and use of certain dangerous
substances, mixtures and articles) of REACH Regulation.

The registrant in the registration dossier advised that methanol concentration in liquid
mixtures available for consumers should not exceed 2.5%. This limit, however, is
intended to protect general population from inhalatory and dermal exposure to methanol
in cleaning and deicing agents, including windshield washing fluids, and is more than four
times higher than 0.6% limit proposed by RAC.

There are certain legislative measures at national level to reduce the risk of methanol
poisoning in general population, such as permission to purchase products containing
methanol in the concentration above 10% (in Austria, Germany, Lithuania and Sweden)
or above 3% (in Poland), restriction of the sale to general public of products with more
than 10% of methanol (in Denmark and Norway, as a part of a national legislation that
restricts the sale to the general public of substances and mixtures classified as toxic or
very toxic according to directives 67/548/EEC and 1999/45/EC), and (in Denmark) a ban
of methanol use in deicing fluids (washing fluids; except for water-methanol mix solutions
used in aircrafts) and in engine coolants or solutions used for preventing the freezing of
carburetors (except for water-methanol solutions used in aircrafts).

RAC agrees with the DS that 10% limit value is not protective enough against severe
methanol intoxication. A dose that could induce severely diminished visual acuity (vision
reduced to finger-counting) is approximately 200 ml of a product containing 10% of
methanol if 0.26 g/kg bw of ingested methanol is regarded as a minimal dose related to
severe ocular toxicity in humans. Literature data support the conclusion on inadequate
efficacy of 10% methanol limit. For example, Desai et al. (2013) reported 11% patients
with lethal outcome and 36% with severe permanent visual damage after ingestion of
illicit liquor containing 6.5% vol/vol methanol (in 40% ethanol).

Other management and enforcement options suggested during Public Consultation, such
as the addition of bitterants and social programs to tackle this issue, are not considered
to be adequate for the target population aimed to be covered with the proposed
restriction.

Namely, addition of bittering agent to a product is shown not to deter chronic alcoholics
from drinking the product (Toronto Public Health Fact Sheet ‘Non-palatable (toxic) alcohol
use’, February 2011; Carnahan et al. 2005; Reid and Chen 2014; and could also be
illustrated by an excerpt from the press describing the case of ingestion of methylated
spirits by alcoholics, which occurred in 2010 in New Zealand: “Toxicologist Dr Wayne
Temple, director of the National Poisons Centre at Otago University, said methylated
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spirits used to have methanol added to make it undrinkable. The methanol was toxic and
caused blindness, organ damage and death. The methanol was removed in 2007 and
replaced with a bitter non-toxic substance that is supposed to make it undrinkable. ‘I'm
surprised people are still drinking it with that bittering agent in it because it is one of the
strongest you can get,” he said.” The Press 2010 Apr. 14, p. A5, Fairfax New Zealand
Limited). It is recognised that bitter taste sensitivity substantially varies in human
population (up to 16-fold inter-individual variation in threshold perception was found for
denatonium benzoate), which is in major part explained by genetic variability of taste
receptors (Roudnitzky et al. 2011). Also, it seems that sensitivity to bitter taste is
inversely associated with alcohol intake, i.e. that individuals with enhanced perception of
bitter taste have less frequent alcoholic intake compared to individuals with less sensitive
perception of bitterness (Duffy et al. 2004), and an association between genetic variation
in a bitter taste receptor gene and the consumption of alcohol was observed (Dotson et
al. 2012).

Despite the fact that social programs in prevention and treatment of chronic alcoholism
are already in force in EU countries, abuse of alcoholic beverages and non-consumable
alcohol is still an actual public health problem. Alcohol abuse is a complex societal and
health issue and effective prevention programmes “involve multilevel commitment and
have proven difficult to implement in many contexts” (Conrod et al. 2013). In addition,
expected behavioural changes require time, while in the meantime poisonings (including
lethal ones) due to abuse of toxic surrogates for consumable alcohol are expected to
occur.

Public health campaigns aimed to raise awareness regarding health risks posed by
ingestion of methanol-containing products are also not expected to be effective for the
main target population of proposed restriction, namely alcoholics. Alcoholism, recognised
as a disease (F10 Alcohol related disorders; F10.1 Alcohol abuse; by ICD-10), is defined
as an addiction to ethanol, where addiction is defined by WHO as “repeated use of a
psychoactive substance or substances, to the extent that the user (referred to as an
addict) is periodically or chronically intoxicated, shows a compulsion to take the preferred
substance (or substances), has great difficulty in voluntarily ceasing or modifying
substance use, and exhibits determination to obtain psychoactive substances by almost
any means”. Chronic alcoholics can ingest even toxic alcohols, although being aware of
their toxicity, if consumable alcohol is not available to them: “Desperate alcoholics have
intentionally substituted methanol-containing substances for ethanol, even knowing that
it may have harmful effects” (from Kruse 1992).

During RAC consultation, minimum unit pricing for methanol was also suggested to be
considered. However, information that would enable the evaluation of the effectiveness of
this measure was not provided either by the Dossier Submitter or during Public
Consultation, so minimum unit pricing for methanol was not further evaluated by RAC (it
could be also noted that this measure is not in the remit of REACH).

Conclusion: RAC considers a 0.6% methanol concentration in the two proposed types of
methanol-containing products to be protective against methanol-induced severe ocular
toxicity and death. The calculation is based on consumer severe ocular toxicity as the
POD leading to a DNEL of 0.088 g/kg bw, assuming a body weight of 60 kg and 1L
ingestion of methanol-containing product in 24 hours as a realistic worst case scenario for
intentional misuse.

In addition, RAC concluded that the current regulatory risk management instruments are
not sufficient to control the risks.
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E.2 Assessment of risk management options
E.2.1 Restriction option: RMO

E.2.1.1 Effectiveness

According to REACH Annex XV, “the restriction muse targeted to the effects or exposures
that cause the risks identified, capable of redyudirese risks to an acceptable level within a
reasonable period of time and proportional to tblest'.

E.2.1.1.1 Risk reduction capacity

E.2.1.1.1.1 Changes in human health risks/impacts

The objective of the restriction is to avoid poiswncases by ingestion of winter windshield
washing fluids and denaturated alcohol containiigly ltoncentration of methanol by general
public, namely by alcoholics. Such mixtures are ramailable for consumers in a number of
countries of the EU. The proposed restriction intpaapplying for the general public:

- windshield washing fluids containing methanotoncentration equal to, or greater than 3.0
% by weight,

- denaturated alcohol containing methanol in cotreéion equal to, or greater than 3.0% by
weight.

The proposed restriction clearly targeted to tlemidied risks.

The proposed restriction will reduce exposure totneed above mixtures containing high
concentration of methanol available for generallipuli his products will not contain more
than 3.0% w/w of methanol. It is expected that it of 3.0% w/w of methanol in
mixtures, mentioned above, available for generalipwill allow an adequate control of the
identified risks which argoisoning cases by ingestion of windshield wasHingls and
denaturated alcohol containing high concentratiom&thanol.

Assessment of RAC
RAC agrees with the DS opinion on expected effectiveness of proposed restriction.

Based on positive experience with nationally regulated restrictions of methanol in Poland
and previously in Finland, the DS expects that EU-wide methanol restriction will be
effective in reducing identified risks, namely severe methanol poisonings in consumers
abusing methanol in windshield washing fluids and denaturated alcohol as a cheap
substitute for alcoholic beverages. Poison Control Centres’ statistics in Poland showed
that total number of poisonings with methanol was almost 7 times lower during the
period in which a 3% methanol restriction was in place (2001-2010) compared to the
period without restriction (2011-2013). The number of fatal poisonings was 8 times lower
during the period with the restriction compared to time period without restriction [the
data for fatal poisonings are available for only one year with the restriction (2010) and
three years without restriction (2011-2013)]. New data for Poland, collected after the
restriction was re-introduced (in January 2014), also shows a decrease in total humber of
methanol poisonings, although to a lesser degree, 2.7 times (230 cases in the winter
2012/2013 and the summer 2013 vs. 84 cases in the winter 2014/2015 and summer
2014). In Finland, data from the Poison Information Centre indicates 11 times lower
incidence of fatal poisonings during 9-year period in which a total ban of selling
methanol-containing products to the general population was in place, compared to 18-
year period after this ban was lifted (according to data presented in the BD and Malinen
2003).
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E.2.1.1.1.2 Changes in the environmental risks/imgés

No environmental hazard is related to methanols ttme restriction proposal is expected to
have an impact only on human health.

E.2.1.1.1.3 Other issues
Not relevant for this proposal.

E.2.1.1.2 Costs

The cost of alternatives to methanol is about iZags that of methanol. It is also important to
underline that methanol is one of the substandeweést cost among organic products. Cost
of mixtures containing alternatives will increassst of mixtures containing methanol and
mixtures containing alternatives covered by théricin is discussed in details in Section F
“Socio-economic Assessment of Proposed Restriction”

E.2.1.1.3 Proportionality

The proposed restriction is targeted to the idedtifrisk (methanol poisoning among
consumers in some European countries). The propes#dction is to eliminate poisonings
caused by ingestion of windshield washing fluidsclfiding windshield defrosters) and
denaturated alcohol containing high concentratiohsnethanol (up to 40-50% based on
weight) by alcoholics. In the case of such perstrese products are consumed as a surrogate
of consumable alcohol, namely due to financial seas— in comparison to taxation of
consumable alcohol, tax rate applied for alcohdhse products is several times lower, thus
their price is also several times lower than thegpof consumable alcohol. Such poisonings
are mainly accidental in nature when these perslonsot notice that the product they are
consuming also contains methanol. This is alsdifaied by a lower price of such products as
instead of ethanol, they contain methanol, whiathisaper than ethanol.

Additional effort is expected from the actors toplement (for example importers of
windshield washing fluids containing high concetntmna of methanol, downstream users) and
from the authorities to enforce the restrictidiso, additional costs are expected, because the
cost of alternatives (ethanol) is higher than th& of methanol.

Actors shall comply with the restriction as soontlas amendment of Annex XVII of the
REACH regulation enters into force (it is proposkdt the restriction should enter into force
3 months after publication of the regulation amagdhnnex XVII to REACH Regulation).

E.2.1.2 Practicality

E.2.1.2.1 Implementability and manageability

As explained in the previous parts, resignatioadding methanol to those products seems to
be economically and technically feasible. Consetiyethe actors should be capable in
practice to comply with the restriction proposaheTproposed restriction should be regarded
as understandable to all affected parties.

The level of administrative burden for the actoomaerned is not expected to be high as
alternatives exist and are expected to be techyiantl economically feasible. Given the fact
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that analytical methods to measure methanol coratént in these mixtures are already
available, this restriction is also expected tart@ageable for the enforcement authorities.

E.2.1.2.2 Enforceability

For enforcement purposes, it is recommended tleatettriction contains a restriction limit so
that enforcement authorities can set up an efficeeipervision mechanism. The proposed
restriction limit is 3.0% w/w of methanol in theseixtures. Reliable analytical methods
which can detect the proposed restriction limit méthanol are availabl¢gmethod of
determining of methanol in windshield washing fi@including windshield defrosters) and
denatured alcohol is based on direct analysis df fuids by gas chromatography with flame
ionization detection (GC-FID))The restriction wlhié enforceable.

Assessment of RAC

RAC agrees with the DS and the Forum that the proposed restriction is enforceable
through inspections, which may be done at the manufacturers and in the retail sector as
well.

The Forum, however, points out that certain problems may arise with enforceability of
denatured alcohol if the wording of the proposal remains as it is at the present moment.
Namely, the Forum is concerned that the wording stated in original proposal regarding
methanol “as an additive to denaturated alcohol” could be interpreted that denatured
alcohol based on technical alcohol with not intentionally added methanol above proposed
methanol limit is not restricted, i.e. the supplier might claim that all methanol above
0.6% is not an additive but an impurity in technical alcohol. Therefore the Forum
suggested considering the wording “as a constituent of denaturated alcohol” instead of
“as an additive to denaturated alcohol”. RAC agrees with the Forum, and suggests using
the term ‘component’ instead of the term ‘constituent’ proposed by the Forum
(justification is given on page 7 of the Background Document).

E.2.1.3 Monitorability

According to REACH Annex XV, it must be possible toonitor the results of the
implementation of the proposed restriction. ECHAQ?2) stipulates that monitoring may
cover any means to follow up the effect of the pimal restriction in reducing the exposure.

The evolution of the following indicators may prdei an estimation of the effect of the
restriction in reducing the exposure:

- (1) number of accidents occurring to consumes iE&sult of ingestion of methanol,

- (2) percentage of mixtures, available for genepablic, which have a methanol
concentration above 3.0% wi/w,

- (3) number of mixtures, available for general Ipyybwhich have a methanol concentration
above 3.0% wi/w.

Indicator number 1 can be provided by collectingprimation about accidents/incidents
occurring to consumers as a result of exposuredthamol containing products from poison
control centers. For countries where informatiopason centres about accidents is not
obligatory such information can be collected froospital statistics.

The number of products containing more than 3% ethanol may be assessed now by
analyzing the information gathered according toicket45 of the CLP Regulation. After
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introducing the restriction in order to provide icator number 2 and number 3, the
concentration of the methanol in mixtures which placed on the market and which are
available for general public has to be monitorealtfiis end, several methods are available to
detect methanol concentration in mixtures. Staladdrsl involved in this monitoring activity
are authorities responsible for enforcement ofREACH restrictions and laboratories which
will be in charge of performing the methanol corications analyses. Monitoring should be
performed in every Member State. It is highlightleat the indicators number 2 and number 3
will probably be costly as they will require expiems market survey. Indicators will be
chosen according to the resources that can beagdidt¢o the monitoring of this measure.

It should be highlighted that not every product n@shield washing fluids (including
windshield defrosters) or denaturated alcohol) lalsée on the market must be controlled.
Each Member States shall decide how many prodindal e controlled. If the proposed
restriction is included in Annex XVII of REACH Relgtion the company placing on the
market windshield washing fluid or denaturated h&iowith methanol concentration higher
than 3%, will be subjected to the penalty for exknfimancial taxes.

According to the information received from polisihf@cement authorities the cost of
analyzing one sample of methanol in mixture comagmethanol (for example in windshield
washing fluid) is equal to, approximately, 20 Euro.

ECHA (2007) advises to specify a frequency of mamig. However, it is difficult to
anticipate such a parameter as all Member Statemtbave the same resources that can be
dedicated to this monitoring activity. It must decamentioned that the number of poisonings
with methanol will affect the frequency of monitogt Alternatively in countries where direct
analyzing of concentarion of methanol in mixturesered by this restriction is too expensive
or in countries where the poison centres confirat there is no poisonings caused by such
products, other monitoring method of efficiencyrestriction can be entered into force. For
example one of such method is controlling of Saflegta Sheets of windshield washing
fluids/windshield defrosters and denaturated altoholf these products are classified as
hazardous the SDS should be prepared and deliverdtek customers. In Section 3 of SDS
should be included information about ingredientaqsification and concentration).

Assessment of RAC

RAC has expressed its concern regarding the first monitoring option proposed by the DS,
i.e. via poison control centers statistics on incidence of methanol posionings, since
reporting of poisoning cases is not obligatory in all EU countries.

However, RAC agrees with the DS and the Forum that the proposed restriction is
enforceable through inspections, and that due to the relevance of methanol as an
impurity in alcohol based food products and in the denaturation of technical alcohol
based products, various analytical methods exist for the determination of methanol in
ethanol (e.g. EN 15721).

E.2.1.4 Overall assessment of restriction option
Key points of the restriction proposal are:

The proposal is targeted to the identified riskeispning cases of consumers caused by
ingestion of winter windshield fluids and denatecdhtlcohol containing high concentration of
methanol in all Member States.
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Consumption of winter windshield washing fluidsdfuding windshield defrosters), which
apart from ethanol contain also methanol in highcemtrations, by alcoholics and persons
abusing alcohol is the most frequent cause of theopings, which in many cases are fatal
(sources of methanol poisonings — Table D.1-5).hSumsonings take place in particular in
the situation where a specific country previougipleed a restriction of methanol content in
such fluids or where both fluids without methanotldluids containing methanol are placed
on the market. The use of winter windshield wasHiagls is relevant in regions where the
annual temperature drops belowCO This is especially the case in the eastern/eamth
European countries. In other countries the wintémdghield washing fluids containing
alcohol are not necessary and in those countrieptbduct is usually not used as a surrogate
of consumable alcohol.

Consumption of methanol added to denaturated alqohethylated spirit) by alcoholics is
another key cause of the poisonings (source ofaneltpoisonings — Table D.1-5). Similarly,
as in the case of winter windshield washing fluiti&, poisonings also take place in particular
in the situation where previously there was a bamading methanol to denaturated alcohol
or where both denaturated alcohol containing methamd denaturated alcohol without
methanol were placed on the market. In contrastinalshield washing fluids the denaturated
alcohol is widely used across EU as a cleaning tageras a fuel for touristic cooking
appliances. In result it can be source of methgmmbboning across EU. Methanol in
denaturated alcohol can be treated as a cheapstitstéd of ethanol (similar physico-
chemical properties). After adding of methanol lhe tdenatured alcohol (pure ethanol) the
product becomes a mixture. Manufacturers of sucktures slightly change the trade name
for example instead of “Denaturat” they use the @d®enaturat P9” and what is important
the product being a mixture can be legally soldaltasers including individual ones. In such
products the concentration of methanol is usuadigy\high (for example about 40% w/w in
above mentioned product Denaturat P9 — based omnftivenation found in SDS). According
to Table B.10-1 if the concentration of methano&imixture is equal to 40% wi/w, the lethal
oral dose of such mixture for a 70 kg person isaétpy approximately, 66 ml.

The proposal is expected to lower the exposureonbamers to methanol and to allow an
adequate management of the identified risks.

Given the economical and the technical feasibitifyalternatives, the restriction shall be
applicable as soon as amendment of Annex XVII efREEACH Regulation enters into force.

Standardised method has been developed to detemmettganol concentratiomethod of
determining of methanol in windshield washing flfdindshield defrosters and denatured
alcohol is based on direct analysis of such flinggias chromatography with flame ionization
detection (GC-FID)).

Results of the implementation of this restrictioaynbe monitored by collecting information
about accidents/incidents occurring to consumersa agesult of exposure to methanol
containing products from poison control centers laypdneasuring the methanol concentration
in mixtures which are available for consumers. dathrs such as “% of mixtures available for
consumers which have a methanol concentration aBd# w/w” or “number of mixtures
available for consumers which have a methanol adraton above 3.0% w/w” or “number
of notifications to poison control centers aboutidents/incidents occurring to consumers as
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a result of exposure to methanol containing praafucan be used to assess the effects of the
restriction proposal.

E.3 Comparison of the risk management options
Not relevant for these dossier. Only one RMO ippszd.

E.5 The proposed restriction(s) and summary of th@ustifications

Targeted risks in this restriction dossier are @oisg cases occurring among consumers
resulting from oral exposure to winter windshielchsking fluids (including windshield
defrosters) and denaturated alcohol containing ameth The population who faces the risks
is constituted by all such potential consumersssthe European Union.

No specific risks have been identified concernimgenvironment compartment.

Formally transposed in Annex XVII, the proposedneson is the following:

Methanol Shall not be placed on the market for supply oglneral public:

— as a constituent of windshield washing fluids (uaithg windshield
CAS No 67-56-1 defrosters) in concentration equal to, or gredtan3.0% by weight

EC No 200-659-6 | — as an additive to denaturated alcohmkthylated spirit, denaturated
alcohol, brennspiritupin concentrations equal to, or greater than
3.0% by weight.

Member State may maintain any existing and moregsnt restrictions
for methanol.

As explained in Section E.1.3, no other Communiigenrisk management option was found
to appropriately manage the targeted risks ofrésgriction dossier.

Key points of the restriction proposal are:

The proposal is targeted to the identified riske&s@aing cases occurring among consumers
resulting from ingestion, mainly by alcoholics,wihter windshield washing fluids (including
windshield defrosters) and denaturated alcoholainmy methanol in all Member States.

The proposal is expected to lower the exposure@on$emer to mixtures containing methanol
and to allow an adequate management of the idedtifsks.

Given the economical and the technical feasibitifyalternatives, the restriction shall be
applicable as soon as amendment of Annex XVII efREEACH Regulation enters into force.

Standardised method has been developed to determetiganol concentration (method of
determining of methanol in windshield washing flfdindshield defrosters and denatured
alcohol is based on direct analysis of such fllnggias chromatography with flame ionization
detection (GC-FID)).
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Results of the implementation of this restrictioaynbe monitored by collecting information

about accidents/incidents occurring to consumersa agsult of exposure to methanol
containing products from poison centers/hospitatel by measuring the methanol

concentration in mixtures which are available fangsumers. Indicators such as “% of
mixtures available for consumers which have a nmetheoncentration above 3.0% w/w” or

“number of mixtures available for consumers whicvdr a methanol concentration above
3.0% w/w” or “number of notifications to poison ¢awl centers about accidents/incidents
occurring to consumers as a result of exposuresdtthamol containing products” can be used
to assess the effects of the restriction proposal.

The restriction proposal formulated by SEAC

Substance Conditions of the restriction
Methanol Shall not be placed on the market for supply to the general
public:
CAS No 67-56-1
o as a constituent of windshield washing fluids (including
EC No 200-659-6 windshield defrosters) in concentration equal to or greater

than 0.6% by weight.

F. Socio-economic Assessment of Proposed Restriatio

In this section, the human health and economic atspaf the proposed restriction are
assessed. Proposed restriction covers the supptginttpe general public some mixtures
containing methanol in concentration equal, or grethan 3.0% by weight.

Manufacture and professional use of methanol iustrial processes is very common and
extensive. On the European market consumption dhanel exceeds 8 min t (2007), of

which 25% is produced in UE

(http://export.by/en/?act=s docs&mode=view&id=2399&type=&mode2=archive&doc=6

4).

The main consumer of methanol in Western Europarasluction of formaldehyde (nearly

47%), for methyl-tert-butyl ether MTBE (12%), anth Tor acetic acid production.

The consumer use of methanol is low in comparisomdustrial one, mostly in antifreezes,

as a component in household detergents and avensoNowadays there are available also
mixtures with a high methanol concentration in ¢besumer market (for example windshield
washer fluids).

F.1 Human health and environmental impacts

F.1.1 Human health impacts

Methanol is present in various consumer and prafeakproducts such as paints, varnishes,
windshield washer fluids, antifreezes, adhesivesicdrs and cleaning agents. According to
information found in section B, methanol has harined classification and it is classified in
hazard classes for human health. It has been set@ipational exposure limit value (260
mg/nt) for occupational exposure (Directive 2006/15/EC).
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Exposure to methanol is mainly expected via ini@atingestion but can also occur by

dermal contact with the substance. Methanol isilgatisorbed via all exposure routes, after
inhalation, ingestion, dermal contact and disteisutapidly throughout the body. The most
relevant risks associated with exposure to metham®lthe consequence of its misuse, in
particular the direct ingestion. Exposure to metthgmresent in consumers products may
however also cause severe poisoning. The worsttedfemethanol poisoning is irreversible

disturbance of vision (blindness) and death.

The risk reduction capacity of the proposed resbricwould be achieved by the ban - the
supplying of windshield washing fluids and denatelaalcohol with methanol concentration
equal to or above 3% w/w to consumers. The remtrictvould significantly minimize
poisoning causes by ingestion of methanol contaimédese products.

A significant number of poisoning cases was regestén several EU countries occurring due
to misuse as surrogate alcohol of methanol comgimnixtures or to ingestion of spirits
adulterated with methanol.

It is expected that adoption of proposed restnctiwill limit access to methanol by
consumers, what allow significantly minimize poisancases, therefore allow avoiding the
health effects of poisoning (disability, death @8)s

F.1.2 Environmental impacts

Methanol, ethanol and isopropanol are not claskifier environmental hazard. Both
substances, methanol and ethanol are volatile, bewgar freezing and boiling point and
easy evaporated. In the restriction scenario, éwwf the fact that the alternative, which is
ethanol has similar physical properties to methah@ assumed that the alternative would be
added at the same concentrations as methanol tantkeeires. Considering the above
environmental compartments are likely not to bec#d in the restriction scenario.

F.2 Economic impacts

The proposed restriction scenario will reduce potida and import of methanol to very small
extent. Simultaneously it can be expected to diightcrease production and import of
alternatives (mainly ethanol).

The identified stakeholders that may be affectedryeconomic impacts are:

— producers of methanol,

— importers of methanol and methanol mixtures,

— some downstream users (producers of winter winttbiashing fluids with methanol
and those downstream users which placed on theemddnaturated alcohol with
methanol),

— distributors, wholesalers and retailers,

- consumers.

In methanol mixtures intended for general publietmanol plays a role of a solvent, a
defrosting factor or a component in detergents paResignation of adding methanol into
windshield washing fluids or denaturated alcohol téshnically feasible and easy to
implement. It will not cause changes in the chamastics of these products, as the properties
of ethanol and methanol are very similar. It isuassd that ethanol is the main alternative
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substance for replacement of methanol in restrigtedures intended for general public.

Methanol is partly produced in EU and partly impedrtfrom outside UE. In UE market
methanol is applied mainly for industrial produatiof other chemicals in almost 70% (e.g.
formaldehyde, methyl-tert-butyl ether, acetic aci}d as an additive for fuels. It can be
assumed that proposed restriction affects verjspgrt of the whole methanol market only.
Restrictions on the sale of methanol in high cotregion in products intended to be provided
to general public have already been introducecomesEU countries. Bearing in mind that
the volume of methanol added to windshield waslflings and to denaturated alcohol is very
low in comparison to the total use (for examplethie industrial production), we do not
believe that the introduction of restrictions wou&hd to major changes in the methanol
market.

Ethanol, the widespread alternative substanceroduygced currently in the EU for industrial
and not industrial applications. Ethanol indicateshnical feasibility with similar physical
properties to methanol, however it is not clasdifier health hazard. It is estimated, that
ethanol could be the main alternative for methawé. could expect a slight drop in tonnage
from the manufacturers and importers of methandl @nthe same time a slight increase in
tonnage for manufacturers and importers of ethamthle restriction scenario. Small changes
on the methanol/ethanol producers and importerplgughains are expected - a slight decline
in demand for methanol which would cause a sligbtdase in demand for ethanol in the EU
market.

Taking into account physical properties of ethaha@an be assumed that methanol can be
easily replaced with ethanol in these mixtures.dBetion volume of ethanol mixtures in
comparison with methanol mixtures should not chattgsan be assumed that quality and the
lifetime of alternative mixtures could not be driéat in restriction scenario. Manufacturers of
mixtures could replace restricted methanol witkralatives, e.g. ethanol without problems.

In the Finnish survey it was found that methana isetter solvent and a cost-efficient anti-
freezing component than the substitutes (ethan@rapanol). In order to achieve technical
applicability as anti-freezer in -2C temperature, the proportion of alternatives neédéhe
product was stated to be higher, contributing 20 a 50% increase in price.

It is expected that production technology of alérre mixtures would be similar. It is
estimated that investment costs and operating desggital, instrumentation, equipment,
labour and energy costs) would not change, busaafsthe raw material, e.g. ethanol in the
restriction scenario. Increasing costs of altewsatnixtures base solely on the increase in
price of a substitute (ethanol). The main costltd@raative mixtures is expected to be higher
than methanol mixtures. A price of ethanol is frano 3-fold greater than the market price of
methanol. Depending on the content of ethanol imtunés the price of final products
increases respectively. The increased cost ofnaltiee will be included in the price of the
final product and will be passed on the consumerzan be expected that, depending on the
concentration of ethanol in the final product, ptice will rise accordingly, comparing with
the price of the winter windshield washing fluidn¢aining methanol. Despite the higher cost
of ethanol mixtures it can be expected that denfandhe alternative mixtures would be
identical as for mixtures with methanol.

In case ethanol is purchased from other sources thethanol or from other suppliers
(manufacturer/importer/distributor), producers aktures would have to find new suppliers
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of alternative component with appropriate qualipwever, it must be remembered that that
both mixtures to be restricted contain ethanolit s assumed that producers of methanol
mixtures for general public will still be able teltver alternative mixtures, their sales volume
will not be reduced in spite of increasing pridesdems also that these changes will not result
in any employment changes for mixture producers.

Methanol poisoning costs to society could be vaghhDirect financial effects of methanol
poisoning are the costs of medical and non-medaed which are difficult to monetization.
The cost of the methanol poisoning should be cemstlas direct medical costs of treatment
of acute poisoning (diagnostic tests, medical chospitalization, medicines, side-effects),
direct non-medical costs (hon-medical care, trariypadirect costs (absence from work, loss
of potential earnings and productivity, prematueattl). The costs to be taken into account
have yet to include the intangible costs such dfersng, pain, reduction of activity or
reduction of quality of life. The direct non-medicasts should also include long-term costs
of caring for an irreversible visually impaired pen due the methanol poisoning which could
be generated thorough long time, depending on logs@se.

Benefit for society generated by the introductidrthee restriction is avoidiance of all costs
generated by ingestion of containing methanol,gmsis products to be restricted .

Some cost estimation of methanol poisoning weréopaed by Finish CA. There were 431
fatal methanol poisonings in Finland during 1993-P0in average 25.35 deaths per year.
Over the period 1986 to 1994 (before Finland joittelEU and had to free the placing on the
market of methanol containing windscreen washingdf) there were only 22 incidents, in
average 2.44 deaths per year. This implies thastiction comparable to the one in force in
Finland earlier would help avoid 22.91 deaths maryLampinen et al. 2013).

A typical victim of methanol poisoning in Finland & 50-year old man with a drinking
problem. Male life time expectancy at birth in Endl was 78 years in 2011 (WHO 2013). It
is recognized that people with a drinking problemghthbe concentrated at the lower end of
the lifetime distribution but because a distindireate for this subgroup is not available, the
mean value will be used. Therefore, it is assunhed 28 life years will be lost per dedth.
Thereby, the number of lost life years due to om@ryleaths in Finland is 641.48ssigning

a life year the value of 70172 §5800 € of year 2003 in the 2013 price level)oiwing the
ECHA Guidance on Socio-Economic Analysis - Restit would then yield a monetary
estimate of €45 Milliof

The proposed restriction is not expected to havergract on the free movement of goods,
capital and workers. Furthermore there in no simggenber state, region or sector that will be
affected in particular by the proposed restrictidhe restriction of methanol mixtures would
neither bring any overall impacts on economic glowor the employment. The proposed
restriction is not expected to bring any major #ddal administrative burden in terms of cost
for inspection and enforcement. The impositionhef testriction will not entail any additional
tax burden for methanol/alternatives and mixturesufacturers.

! The uncertainty analysis performed uses 10 years ower side estimate.
> 28*22.91=641.48.

%55 800 €*120.21/95.59 =70 172 €

4641.48*70 172 €=45013 935 €
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The supply chains affected by the proposed restnicppear to be quite straightforward. A
simplified chain of the recognized actors are pnesetin Figure F.2-1.

Figure F.2-1. A simple representation of the actore the supply chains relevant for the
restriction proposal.
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The proposed restriction is not supposed to havetable effect on producers and importers
of methanol. The amount of methanol used yearthenformulation of windscreen washing
fluids is low compared to the total amount of methlgplaced on the market. For example, in
Finland during 2004-2011, the total amount of methglaced on the market varied between
52 285 T and 577 963 T (mean 410 447 T, median B2 T), whereas the amount of
methanol placed on the market in windscreen wasthimgds varied between 904 T and 2559
T (mean 1502 T, median 1346 T) during the same fier@d. The amount of methanol now
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supplied to the windscreen washing fluid sectorwsll within annual fluctuation of
manufacture and import tonnages. The manufacturapsirters of methanol will not be able
to supply their product to windscreen washing fld@mulators in the volumes they
previously have, but no problems in finding othedustrial or professional uses for such
small volumes or methanol are foreseen.

It must be also stressed that the restriction afféct only a part of actors in the supply chain,
namely those actors which placed on the marketewimtindshield washing fluids and
denaturated alcohol with the content of methanghéi than 3%. The information gathered
on the basis of Article 45 of the CLP Regulationpws that in Poland, during the period
when methanol was not restricted in products foisamers, there were 47 suppliers of winter
windshield washing fluids containing methanol irxito concentrations, higher than 3%.
Together they plased on the market 113 differentghield washing fluids, however in some
cases the package of different volume was counsed different product. The number of
producers or importers of such products was rasirige period 2011 - 2013. In 2011 there
were 9 producers or importers placing on the maitethe first time windshield washing
fluids with the content of methanol higher than 3fhjle in 2012 the number of new such
enterprises raised to 17 and in 2013 to 21. Thiengaber of suppliers or products could be
higher as some suppliers might not submit suchrimédion to the Bureau for Chemical
Substances, which is responsible for gatheringriftoemation. It must be stressed that during
this period a number of suppliers of winter winséthieashing fluids did not add methanol to
their products in concentration higher than 3%. 8iomes their products contained methanol
in concentrations 2 — 3%. The exact number of thesmlucts without methanol in
concentrations higher than 3% is not known.

In case of denaturated alcohol no one of the seysplof this product with methanol
concentration higher than 3% submitted the requméarmation to the Bureau for Chemical
Substances. The internet search and the informfitbom acute poisoning centers showed that
there were at least 3 such suppliers, sometimesmpglan the market the product with slightly
changed name, e.i. the name DENATURO instead a$fPabme “Denaturat”.

As to distributors of methanol, for big and non<spkzed actors the above applies. For actors
specialized in supplying methanol to windscreenhiwasfluid formulators, it is assumed that
they will either replace methanol in their portéolby technical ethanol/isopropanol or move
to customers in other types of business. The letteonsidered possible because the market is
diverse and only a very minor part of methanol seduin the formulation of windscreen
washing fluids. Most distributors are expected aehmultiple clients operating in different
sectors.

The formulators of windscreen washing fluids arpested to respond to the introduction of
the proposed restriction in three alternative wayssubstituting methanol by ethanol and/or
isopropanol, by closing down their windscreen wagHiuid business or by specializing on
professional users. An estimate of the divisiomaabrs between the options is represented in
Table F.2-1. It is based on the responses to th&idfi survey.

Importers, distributors and retailers of methanaédd windscreen washing fluids will have
the same options of action than the formulators. Wi$ the demand of windscreen washing
fluids continues even after the methanol restniGtitie importers, distributors and retailers
will shift to operate on alternative products. Rssional users of methanol-based windscreen
washing fluids and their retailers are not expetteoe affected.
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It is possible that some actors would relocateidathe EU. However they would not be able
to legally market their products for the generdblpuinside the Union any more.

Table F.2-1. Assumed behavioural response of the tacs placing methanol based
windscreen washing fluids on the market to be avaible to the general public.

Behavioral response Share of actors, %
Substituting methanol by ethanol, isopropanol ottore of the two | 70

Substituting methanol by another solvent 0

Closing down windscreen washing fluid business 20
Specializing on professional users 10

The estimates presented in Table F.2-1 are hightgmtiain. They have been estimated based
on response received from Finnish actors followoagsultation, where the response rate
relating to the respective question was far too tiowallow an accurate estimation.

Consumers are assumed to choose the product tleeyased on price, availability and
technical properties (freezing point and washingacéty) and to some extent on other issues
such as the smell. The content of the product els suassumed not to have an efféetthe
Finnish survey it was found that methanol is adyetblvent and a cost-efficient anti-freezing
component than the substitutes. In order to achiesfenical applicability as anti-freezer in -
20°C temperature, the need of alternative componeassstated to be higher, contributing to
a 20 - 50% increase in price.

Alternative analysis of cost and benefits of im@etation of methanol restriction:

Costs and benefits of implementation of proposetriction can be analysed separately for
windshield washing fluids (including windshield dwsters) and for denaturated alcohol.

For windshield washing fluids the countries in whigsuch fluids are used were identified.
There are countries in European Union where sudldslare not used because of average
yearly temperature. For such countries, if theriegin is adopted, there is no benefit but also
such countries will not have additional costs. Wan @ssume that for such countries
benefit/cost for “windshield washing fluids (inciad windshield defrosters) restriction” is
zero.

In the Table F.2-2 the average temperature in Jgmuianember states countries is presented.

Table F.2-2. The average temperature in member stas countries in January.

Average temperature in
Country January IC]

AT -15+-1

BE -10+0

BG -6 + -3

HR -6 + 8

CY approximately 6

CZ -3+-1

DK -6 + 0,5
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EE approximately -9
FI -12 + -2

FR -7+ 0

EL 9 =17

ES approximately 5
NL -1 +6

IE 2 + 10

LT -8 + -2

LU -1+ 2

LV -8 +5

MT 10 + 16

DE -10 + -2

PL -10 + -1

PT approximately 12
RO approximately -5
SK approximately -6
SI -3+0

SE -10 + -1
HU 4+ -1

UK 5 +0

IT -6 + -1

Based on the above mentioned table we can assan®thhe following countries:

-CY

-EL

-ES

- IE

-MT

-PT

benefit/cost for “windshield washing fluids (indimg windshield defrosters) restriction” is
zero.

The cost and benefit for “windshield washing flui@i@cluding windshield defrosters)

restriction” can be calculated based on Finish.d&te analysis is presented below.

Tonnage of methanol and ethanol placed on the mankEinland in windscreen washing

fluids from year 2002 to 2012 (Finnish Chemical drcts Register 2013) and number of
fatalities caused by methanol poisoning in Finlenpresented below.

Table F.2-3. Tonnage placed on the market in Finlathin windscreen washing fluids and
the number of fatalities caused by methanol poisongs in Finland in the years 2002-
2013.

Methanol Ethanol fatalities
2002 1326 3474 25
2003 1 565 4 061 43
2004 904 5 606 26
2005 1334 4743 30
2006 1745 5061 12




BACKGROUND DOCUMENT to the opinion on the Annex XV dossier proposing restrictions on
Methanol

2007 1 358 5 095 28
2008 1127 5952 15
2009 1246 6 594 30
2010 1748 6 353 24
2011 2 559 7707 19
2012 935 4 382 11
Average 1440 5 366 24

Price difference: 53&/ton (between ethanol and methanol)

Based on above mentioned information, the cosesifiction in Finland (only for poisonings
caused by windshield washing fluids, because thinanel content in denaturated alcohol is
restricted in Finland. Other causes for methan@@uongs are extremely rare in Finland):
1440 x 531 = 764640

VSL (Value of a Statistical Life) = 1 000 00&E

benefit/cost: 24000000/76464631.3

For denaturated alcohol we can assume that susbrmpogs can occur in all Member States.
Such assumption can be based on the followingnmdtion:

- denaturated alcohol is widely used across the EH @saning agent or as a fuel for
touristic cooking appliances,

- till the 1st of June 2015 a number of countriesnely Scandinavian countries (apart
of Finland) and at least Germany, Austria and lathia will still have in place
national legislation restricting the sale to gehgrablic substances and mixtures
classified as toxic or very toxic, according toedtive 67/548/EEC and directive
1999/45/EC. This legislation restricts the concaidn of methanol in products
intended for general public to 10% (T, R39/23/24/2%owever this legislation will
have to be repelled in June 1, 2015, when the CEBuRtion will be used for
classification of mixtures. Even if these natioteislation is rearranged to fit CLP
and the restriction will cover mixtures of categdry 3 considering the acute toxicity,
mixtures containing methanol will be classifiedAasute Tox. 3, H301/311/331 when
the concentration of methanol will be equal or leigthan 30%. Denaturated alcohol
with so high concentration of methanol when drurnkrein small quantities - the
lethal oral dose of mixture containing methanotancentration 30% w/w for 70 kg
person is equal to 88 ml (Table B.10-1) - causemepoisonings with the high rate of
fatal cases,

- -in countries in which there is no above mentionestriction the concentration of
methanol in denaturated alcohol is usually venhHigr example about 40% w/w in
product Denaturat P9 — based on the informationdan SDS). According to Table
B.10-1 if the concentration of methanol in mixtiseequal to 40% w/w, the lethal oral
dose of such mixture for 70 kg person is equahpproximately, 66 mi.

In Poland a detailed analysis of methanol poisanings performed based on the information
submitted by the Head of the Regional Acute Porspi@entre with the Clinical Toxicology
Department of the Occupational Medicine and Envitental Health Institute in Sosnowiec.
It covered methanol poisoning cases in the voivipdstof Opolskie andSlaskie, and
bordering territories of Matopolskie Voivodship, remafter referred to as “Silesian
Agglomeration”. Territory from which the data onetlpoisonings were collected has the
population of approx. 6 million inhabitants (almaste sixth of Poland’s population), which
enabled to accept the data as a statistical sam@pgesentative for Poland. In 2013
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denaturated alcohol containing methanol was idedtis a source of poisonings of two
people in “Silesian Agglomeration”. It can be assdnthat in 2013 danaturated alcohol
containing methanol caused 12 fatalities in Polai¥early cost in Poland in time when no
restriction for denaturated alcohol containing raethl was in force:

VSL (Value of a Statistical Life) = 1 000 000 &€o¢st: 12 000 000 €

F.3 Social impacts

As mentioned above (see section F.2) ethanol isaia @ternative substance for restricted
methanol in mixtures subsequently supplied to coress. We estimate that methanol occurs
in restricted concentrations represents a verylgmatentage in relation to the general use of
methanol in EU therefore changes in demand of metfethanol will be minor.

It is assumed that the majority of manufacturersmathanol mixtures could quite easily
replace methanol with ethanol in the mixtures ugimg same concentrations. It is assessed
that the replacement will have no impact on the ufacturers and employment, because this
difference in the price of raw materials will bldiy included in the price of the final product.
The higher price of alternative mixtures will le@dncrease of consumer expenditures.

Introduction of restrictions would eliminate metbanpoisonings due to ingestion of
containing methanol winter windshield washing fei@hd denaturated alcohol, which seems
to be the major cause of serious methanol poiseniftgwill not eliminate or diminish
ingestion of these products. Significant diminighof methanol poisonings should result in
decrease in the cost of social medical care dumge intoxication and long-term effects of
poisoning which is inter alia the blindness.

F.4 Wider economic impacts

Resignation of adding methanol to windshield wagHinids and to denaturated alcohol is
technically rather easy, quite feasible and doesimduce the deterioration of quality or
stability of these mixtures. The market price oftma@ol is lower than the price of its
alternatives (such as ethanol). Ethanol is reaibilable and widely used on EU market, but
its price is 2-3-fold higher. It is estimated tlatreased rate of raw material (ethanol) for the
production of alternative mixtures as comparedh methanol will affect an slight increase
of the final product’s price. The restriction woub@ in force in EU and would affect all
Member States, but it is no foreseen changes opetition within the EU.

Outside of the UE it would likely be no changestmnpetitiveness, since the restriction will
not apply to the manufacture and the export of arah mixtures outside the EU. Member
States will still be allowed to produce and sedlithmethanol mixtures outside the EU or for
professional use.

No wider economic impacts such as overall impantthe economic growth or development,
changes to competition within the EU or direct irigaon the macro-economic stabilisation
have been identified if the proposed restrictiomente be implemented.

Impacts on innovation are not expected. Alternatiae available and already widely in use.
The manufacturing technology is quite straightfaidvand major improvements are not
expected.
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F.5 Distributional impacts

In general methanol production will not be res#&ittThe restriction covers only a small part
of the EU methanol market. Concerning the largedpction of methanol, restriction would
not cause big changes for methanol producers apdrters.

The introduction of the restriction will benefitmaumers as they will not be directly exposed
to methanol, which has as toxic effects on humaaitineGeneral public will not have access
to methanol or mixtures of 3% and greater the cotnagons of methanol, which can save
medical expenses in case of poisoning accident.

Methanol is a component of among others de-icingl$l and windscreen washers, therefore
methanol mixtures are available for all car owneisp use these liquids widely at less than
zero temperatures. These mixtures are mostly usethase EU regions, where winter
temperatures falls below zero. As prices of alteweanixtures significantly increase after the
introduction of restriction, higher costs will aftecar owners especially in the regions where
the winter temperature stay long below zero. Mdstly to benefit from the restriction
proposal are people and their families in termeafuced potential methanol exposure that
may result in avoiding losing of health or life.

Many of the actors placing windscreen washing 8ubth the market are SMEs. Among the
actors that responded to the consultation of Fm@4, actors putting windscreen washing
fluids on the market, all 11 out of 11 actors dsglwith methanol containing products
reported the company they present to be a SME basedsimple head count. Four of them
are micro enterprises (1-9 employees), two of tlaeensmall (10-49 employees) and five of
them are medium sized enterprises (50-249 emplyy8esilarly, in Poland most of the big

players (big petrol companies) did not supply oe tharket windshield washing fluids

containing methanol.

It is foreseen that a ban of methanol would briagese difficulties for those SMEs whose
product portfolio leans on methanol based windsctreashing fluids strongly or exclusively.
Moving to products not containing methanol woulddbhallenging because the profit margin
would be narrower. The product price would probai#ed to be increased leading to loss of
market share. Some companies might end up outsifnéss.

The questionnaire was sent directly by e-mail toracnotified to the Finnish Chemical
Products Register and placing windscreen washuidslon the market in Finland. Notifying
to the register is compulsory in Finland. Accordinghe survey, most of the enterprises have
several products in their portfolio and windscreeashing fluids containing methanol only
constitute a very minor share of their turnoven@e 0.002%...70%, mean 12%, median 2
%). Consequently, a few enterprises having a nsjare of their turnover based on methanol
might face severe problems due to the introduaticthe proposed restriction.

F.6 Main assumptions used and decisions made duriragnalysis

Restricted scenario would let avoiding deliverimggeneral public of windshield washing
fluids and denaturated alcohol containing methamcobncentration above 3%. It is assumed
that the restriction would affect enterprises pdg those products on the European Union
market only. The restriction does not cover entsesr producing methanol mixtures for
outside the EU and their market situation would doange, exporters would not have to
change composition of their products. Methanol irtunes is feasible and technical possible
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to replace. Quality and stability of the most produwith alternatives substances would be
comparable or higher. The supply chain of resticteethanol mixtures would have to
change. Mixtures manufacturers sometimes will Haviend out new suppliers of alternative
substances. Alternative mixtures manufacturers evcwdve to find a source of relevant
alternatives with proper indicator of quality/price

It may be noted that in some cases, the changéspyly to the production changes in the
period before and during winter (for winter waslHietids or de-icing). By introducing a
general ban despite the change of the final prodhet restriction would not affect the
competitiveness of enterprises, as would be rekat@hole EU chemical market.

F.7 Uncertainties

There is the lack of information on issues crititala quantitative cost-benefit analysis, such

as:

— the exact number of windshield washing fluids aedaturated alcohol with methanol
concentration higher than 3% supplied to generblipu

— costs of alternatives other than ethanol,

— the real number across the EU of people using thmeelucts as a surrogate of
consumable alcohol,

— costs of medical care and treatment of poisoneglpgo

— cost of relevant non-medical care of blind people,

— the loss of potential productivity,

— costs of premature death.

The above information has been found not to beilseagtailable. A detailed quantitative

cost-benefit analysis has therefore not been padgdr

For windscreen washing fluids a partial quantifimatand monetization of costs and benefits
has been undertaken by Finish CA. It has to bedntitat due to unavailability of relevant

information, the numbers depict the situation inl&nd only and their validity to represent
the situation at EU level is unclear.

Other sources of uncertainty to be noted with r@édarthe analysis on windscreen washing
fluids include:

— the prices of both ethanol and isopropanol have lse¢ atexactly 2.5 times the
cost of methanol (direction of a possible mistakknown),

— itis assumed that to achieve similar performatioe amount of ethanol needed to
replace 1 tonne of methanol is 1.3 tonnes, anciheunt of isopropanol needed
to replace 1 tonne of methanol is 1.5 tonnes (lovcof a possible mistake
unknown; suspected overestimation),

— it is assumed that the consumption of methanolareth and isopropanol in
windscreen washing fluidstayed the same during 2004-2011 and will stay the
same in the future in the absence of a restric{i@n arithmetic mean of
consumptions each year has been used) (directiarpos$sible mistake unknown),

— methanol tonnages underlying the cost estimateudiecltonnages directed to
professional use which is actually out of scopéhef proposed restriction (source
of overestimation of costs),

- WTP and VSL estimates derived for an average pensoe been applied to the
members of a specific group under risk,
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— it is assumed that the victims of lethal methanmkpning are 50-year old men
who would otherwise live 28 more years (suspectenlestimation).

Three scenarios have been generated to allow amagisin of the significance of the
parameters used and the values assigned for thbeeotal (partial) estimates for costs and
benefits and calculation thereof are presentedahlel F.7-1 for substitution costs and in
Table F.7-2 for benefits (WTP approach).

On the cost side, lower and higher estimates fmqtantity of methanol to be substituted are
represented by the lowest and highest amounts apgeturing 2004-2011. There is a slight
increase in the consumption trend. The slope snsall that it was considered unimportant to
be taken into account in the calculation of thetr@nestimate. However the slightly

increasing trend gives confidence in that the lowstimate is low enough. An absolute
maximum for methanol consumption would be the sgenahere in the absence of a

restriction, all ethanol and isopropanol now useavindscreen washing fluids would in the
future be substituted by methanol. However thispleamg is not considered plausible
because an increasing trend can be seen in tharoptisn of ethanol in windscreen washing
fluids as well. The highest yearly consumption uste high above the trend curve and was
considered a suitable value for the calculatioa bigher estimate.

For the price of methanol, variation of +-30% hagrbaccounted for. Regarding the price of
substitutes, the lower estimate uses a price ténae of methanol and the higher estimate a
price three times that of methanol.

Table F.7-1. Estimates of substitution costs undehree different scenarios in Finland.

lower central higher

estimate estimate estimate
Quantity of methanol to
be substituted /T 900 1502 2600
Quantity of ethanol to bel  g43 57 1407.8246 2 436.98
used /T
Quantity of isopropanol to 376 g 628.587 1088.1
be used /T
Total quantity of 122022 | 2036.4116 3525.08
substitutes /T
Price of methanol /€/T 273 390 507
Total cost of methanol tq 545 709 585 780 1318 200
be substituted /€
Price of substitutes /€/T 546 975 1521
Price of substitutes used/€666 240.12 1985501.31 5 361 646.68
Additional cost /€ 420 540 1399 721 4 043 447

On the benefits side, in the generation of a loastimate when applying the willingness to
pay approach, 10 is used for the number of lifes/ézst per death. There is no separate high
value used in the generation of the higher estinfate WTP for an additional life year, 57
446 € is used as a high reference value.

® 125 200 € *120.21/95.59=157 446 €
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Table F.7-2. Estimates of benefits under differenparameter values using the WTP
approach in Finland.

lower central . .
. . higher estimate
estimate estimate

No of deaths| 55 g1 22.91 22.91
per year
No of years
lost per 10 28 28
death
No of years 229.1 641.48 641.48
lost per year
WTP for an
additional 70172 70172 157446
life year /€
Total /€ 16 076 405.2l 4501393456 100998 460.1

In some Member States there are already comparestiections in force, and it is assumed
that the costs and benefits experienced in thosatdes would be lower than the estimates
presented here depending on the formulation optbsent restriction.

F.8 Summary of the socio-economic impacts

To sum up, the proposed restriction for methanotaasidered to effectively reduce the
identified risk associated with ingestion of metblacontained in windshield washing fluids

and denaturated alcohol supplied for general pwigtidst keeping the societal cost at a lower
level than the societal benefits. Furthermore, riadteves to methanol in mixtures are
available on the market.

Introducing of restriction is the right way to redupoisoning cases. The increased costs are
expected to be passed down the supply chain tauomers. It is not in the public health (for
both consumers and workers) and socio-economiesitef the EU to allow such mixtures to
be placed on the market.

Information from acute poisoning centers in Polahdws that introduction at the beginning
of 2014 of the ban on sale to consumers of metharxtures at concentration equal to or
greater than 3.0% w/w decreased considerably th&auof poisoning cases with methanol
solutions. And likewise a rapid increase of poisgnincidents was noticed after the expiry of
the previous ban regulation. A full impact of thembon the number of methanol intoxication
will be known in secod quarter of 2015 when it Wik possible to compare methanol
poisonings in winter 2013/2014 with those of thenter 2014/2015. Based on this
information, the benefits of the proposed reswittare clearly much higher than the costs.

A complete analysis of benefits and costs was easible to carry out due to lack of data
mostly related to the economic impacts.
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G. Stakeholder consultation

A questionnaire has been sent to the REACH Compétethority of all Member States in
order to gather information on the number of resgesdi cases of accidents/incidents occurring
among consumers as a result of exposure to metl@méining products in other MS
countries. The questionnaire is provided below. The answerseweceived and are
summarised in Annex to these dossier - Table 1.

Table G-1: Questionnaire on Methanol. Screening ofinformation for a possible
Restriction proposal on the Use of Methanol in prodcts intended for consumer use.

Q1
Can you indicate what specific types
of methanol containing products are
available on your market for use by
consumers?

Q2
Do you hold any information on
accidents/incidents_occurring among
consumers as a result of exposure to
methanol containing products
your country?

If you believe that information on
consumers accidents could pe
available in the poison control
centres in your country, please
provide the contact details of the
relevant organisations.

Q3
Is there currently any national
legislation banning or otherwise
controlling the marketing and use |of
Methanol?
If yes, please provide below the
relevant information (including th
legal reference). This informatign
may also include other non-
regulatory action such as voluntary
agreements, etc.

D

Q4
A range of possible risk
management options for controlling
the risks from exposure to methanol
during consumers use is provided
below. Kindly indicate whether you
would, in principle, support each of
the possible options and whether you
envisage problems arising from the
implementation of any of these
options.
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Would you | Envisaged
support | problems/
this? (Y/N) | comments

Possible Risk
Management Option

Option No 1

Methanol shall not bg

supply to the genera

public,

- as a substance,

- or in mixtures.
Option No 2

D

Methanol shall not bg

supply to the genera

public:

- as a substance,

- or in mixtures, in

concentrations equa

to, or greater than .|.

% by weight.
Option No 3

1%

Option No 3: A differentiated
limitation for product/use categories| Methanol shall not b¢
In case you think this is an supply to the genera
appropriate option please indicatepublic,

such products/use categories. - as a substance,

- or in mixtures, in
concentrations equa
to, or greater than ..
% by weight.

1%

However, the ban nat
apply to the following
substances ar
mixtures, supply tg
the general publid,
containing methanal
in concentrations
equal to, or greate
than ...% by weight:

-

Using the space provided below, ypu
may add any suggestions you have
on any other risk management
options you would like us tp
consider; these could be variations
or combinations of the options
already mentioned or something
completely different.

Q5
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Has any organisation in your country
undertaken research on (or taken
steps towards controlling):

the use of methanol containing
products by consumers;
the exposure to methanol pf
consumers  (incl.  hobbyists)
derived from the use of methanol
containing products;
If yes, please provide below detajls
and appropriate Internet links,
contact names or attach copies| of
relevant reports to your response.

The problem of methanol poisoning was also disaisha&ing Risk Management Expert
Meeting (Copenhagen; RIME 2/2013). One of the togiging Session 3: RMO was
dedicated to methanol: “Methanol in windscreen ddui— possible restriction?”. The
representative of Polish CA and Finish CA informabout the problem of methanol
poisoning in Poland and in Finland. The presentativom RIME concerning methanol are
detached below. Participants were requested to \gew@s on whether they feel restriction
under REACH should be used to regulate for misuseviadscreen fluids containing
methanol, due to the apparent risk to human helhltias put forward that the apparent high
number of deaths associated with methanol poisocamgbe taken as proof of riskuring
the discussion which occurred after the presemtatioPolish and Finish CA the following
issues were highlighted:

- some countries (Finland, Poland) has experienmedblems with people dying from
ingestion of mixtures containing high concentratidmethanol,

- in some countries (for example Denmark) such leralxloes not exist,

- in some countries (like Denmark) exist legislatiwhich ban to sell consumers product
classified as toxic (in case of mixtures containingthanol, they are classified as toxic, if
methanol concentration in mixture is equal or highan 10%),

- some countries raise the question if we can eggumisuse” by restriction proposal,

- some countries has mentioned that Italy has @@pa new classification of methanol. The
new classification defines methanol as toxic toredpction. If new classification will be
approved by RAC, in the opinion of many countride problem of mixtures available for
consumers containing high percentage of metharnbbwisolved. According to Annex XVII
of REACH Regulation substances and mixtures classis toxic to reproduction category
1A and 1B shall not be supply to the general pultiithe new classification of methanol will
be approved, mixtures containing equal or highantf,3% methanol will be classified as
toxic to reproduction category 1 and will not blmaked to be supply for general public.

H. Other information

The information from the joint REACH registrationossier was considered during
preparation of the Annex XV restriction proposal ficethanol.
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Annexes

As was mentioned in section G (Stakeholder consmftg a questionnaire has been sent to
the REACH Competent Authority of all Member Statesprder to gather information on the
number of registered cases of accidents/incidertsrang among consumers as a result of
exposure to methanol containing products in oth& dduntriesThe received answers are
summarised in table below.

Annex 1. Questionnaire on methanol — received ansvge from MS Competent

Authorities.

Questionnaire on Methanol

Screening of information for a possible Restrictiorproposal on the Use of

Methanol in products intended for consumer use

Q1 Finland

Can you indicate | Altogether there are 132 products for consumer use on the market:
what  specific | - 52 detergents or cleaning agents (of which 38 windscreen fluids)
types of | - 10 paints, lacquers and/or varnishes

methanol - 9 solvents

containing - 8 "other chemicals" (of which 1 windscreen fluid)

products are | - 7 fuels

available on your
market for use
by consumers?

- 7 listed without a specific product description (incl. fillers
- 7 corrosion inhibitors

- 5 biocides

- 5 colorants

- 4 construction/building materials

- 4 adhesives, glues and binding materials
- 3 fragrances

- 3fillers

- 3 lubricants and additives

- 2 surface treatment agents

- 1 disinfectant/general purpose biocide

- 1 heat-transfer agent

- 1 anti-freeze agent

Norway
Vehicle fuels, other fuels, fillers, undersealing agents, paints and varnishes, paint and
varnish removers and cleaning agents.

Estonia
Yes, we have available on our market car glass cleaner liquid -20 °C used in car spray
systems and liquids for fire ignition with methanol for consumer use.

Cyprus
Semi solidified methanol gel in cans

Methanol in gel fuels
Methanol as additive in ethanol
Biodiesel

Netherlands
Methanol is produced within the Netherlands in quantities by various companies with
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most of these having a production of >1000 tonnes/year

Methanol is applied as a.o.:
- antifreeze
- lock-defroster
- solvent (in e.g. paint)

Furthermore, in the Netherlands, methanol is added in a concentration of 3% to
methylated spirits (i.e. 85% ethanol), in order to make this unsuitable for human
consumption and to prevent abuse of these products containing a very high % ethanol.

Lithuania
Ink, lacquer, glue, windshield washer fluid, cleaner, disinfectant, thinner, corrosion
inhibitor, wax, hardener, undercoat.

Malta
Windscreen washing liquid
Race car fuel

Germany
Potentially incomplete list
- Marker pens (lining felt)
- Joint sealing mass
Plane modeling fuel

Ireland

Methanol containing products available to consumers in Ireland include — surgical spirits;
vehicle screenwash; vehicle antifreeze; de-icer; paint thinner; paint remover; stain and
odour removers.

United Kingdom

The UK holds no central product registry.

As indicated below, de-icers and screen washes are the most common consumer products
involved in reported incidents.

Bulgaria
The identified methanol containing products available on the Bulgarian market are the

following:
* windshield washer fluids
* solvents
¢ methylated spirit
* Antifreeze
e Some types of glue
e Alcoholic beverages of poor quality (illegally produced)
*  Fuels

Slovenia
solvents, diluters, inks, glues, antifreeze

Q2

Do you hold any

information

on

Finland
Finland has compiled statistics on methanol-related deaths and deaths have been verified
by forensic analyses. Methanol-related deaths are reported in several Finnish peer
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accidents/incide

nts occurring
amon
consumers as a
result of
exposure to
methanol
containing
products in your
country?

If you believe

that information
on  consumers
accidents could
be available in
the poison
control centres
in your country,
please provide
the contact
details of the
relevant
organisations.

reviewed articles (available mostly in Finnish) with some minor inconsistencies in the
reported numbers. However, the overall number of deaths by poisoning has decreased in
recent years, but the number of methanol-related deaths has remained on the higher level
reached after Fl entry into EU. This indicates that the relative proportion of methanol-
related deaths has increased in the recent past. In Finland methanol-related deaths are
known to be caused by the misuse of windscreen fluids. Other causes for methanol
poisonings are extremely rare.

Methanol-
related
Year deaths

1993 5
1994 2
1995 8
1996 15
1997 18
1998 29
1999 33
2000 46
2001 30
2002 25
2003 43
2004 26
2005 30
2006 12
2007 28
2008 15
2009 30
2010 24
2011 17 preliminary

The Finnish Poison Information Center
+358 (0)9 4711 (switchboard)

Estonia

Estonian Poisoning information Center info@16662.ee

In 2006 we had criminal case with 6 deaths (people ingested methanol containing fire
ignition liquid).

Cyprus
This question was directed to the Emergencies Department of the General Hospital. They

informed us that no poisoning due to methanol has taken place the last 3 years.

Austria
no case of poisoning since 2007

Netherlands
The information as requested might be available at the Dutch National Poisoning
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Information Centre (NVIC). However, this concerns probably accidental exposure.
e-mail:
NVIC@umcutrecht.nl

postal address:

NVIC

University Medical Centre Utrecht
P.O. Box 85500

3508 GA Utrecht

The Netherlands

Lithuania

According to the data provided from The National Health Insurance Fund under the
Ministry of Health there were 11 — 30 in-patients treated and 0-5 deaths registered per
year with the diagnosis T51.1 (poisoning with methanol) during past 10 years. In the year
2012 there were 8 in-patients and 2 deaths registered with the diagnosis T51.1.

1 call during 2012 was received in the Poison Control and Information Bureau regarding
suspected poisoning with methanol.

Malta
According to the local Department of Health Information & Research in the last five years
there were no poisonings related to methanol containing products.

Germany
A number of notificatons by physicians (according to german law: ChemG §16e Abs.2)

about poisonings with methanol is known. The respective consumer products were: fuel
for model aircraft, windshield/glass cleaner, denaturated alcohol.
It is not known whether poison control centers in Germany have such information.

Ireland

The following data was obtained from the Irish National Poisons Information Centre —
2008 — 15 incidents recorded, 9 of which involved children

2009 — 16 incidents recorded, 8 of which involved children

2010 - 19 incidents recorded, 9 of which involved children

2011 - 13 incidents recorded, 10 of which involved children

2012 — 10 incidents recorded, 8 of which involved children

Almost all incidents involving children were as a result of ingestion. Adult incidents involve
ingestion/skin/eye contact or inhalation.

United Kingdom
NPIS (National Poisons Information Service) has information on enquiries relating to

reported exposure to products that may contain methanol in the UK. However, these data
are not comprehensive as (a) the circumstances of exposure may not be well described
(accidental or otherwise) and the exact products involved or their constituents may not be
known. Amongst consumer products, de-icers and screen washes containing methanol
appear to be most commonly involved.

Bulgaria
The intoxication cases in Bulgaria are mainly by accident — consumer or professional use.

The last case happened in February 2013. Six young people (16-20 years old) were
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hospitalized due to acute intoxication after windshield washer fluid consumption.
According to the data from the National Poison center for western Bulgaria there are 15-30
cases per year with mortality and disability caused mainly by abuse with methylated spirit.
For the last 5 years (in southern Bulgaria) there have been 13 cases of methanol
intoxication (7 with lethal outcome).
Contact details of Bulgarian National Poison center:
National Toxicology Center,
Hospital for Active Medical Treatment and Emergency Medicine "N.l.Pirogov"
contact person: Ms MARGARITA GESHEVA — head of the Poison center
Emergency number/ fax: +359 2 9154 409
E-mail: poison _centre@mail.orbitel.bg
http://www.pirogov.bg
Slovenia
There are occasional cases of methanol poisoning, in year 2012 there was a case when
child drank fuel for model aircraft, in year 2011 older man (alcoholic) drank mixture of
methanole and ethanole - the product was not identified.
In Slovenia self-sown grape "Smarnica" is sometimes used for self production and self
consumption of wine consisting high level of methanol, which is believed to be the reason
of different health problems in case of regular consumption of such wine. There is no such
wine on the market, due to the prohibition of planting such grapes and selling this type of
wine.
Q3 Finland
Is there currently | At the moment there is no specific legislation banning the marketing and use of methanol.
any national
legislation The retail of methanol is regulated as follows:
banning or | The provisions concerning retail of chemicals are in Finland laid down in the Finnish
otherwise Chemicals Act (744/1989) and the Decree of the Finnish Government on retail of chemicals
controlling the | (573/2011). The provisions are as follows:
marketing and
use of | Substances and mixtures classified as toxic (T) or extremely toxic (T+) or as Acute Toxic
Methanol? category 1-3 according to the CLP Regulation:
If vyes, please may only be sold to persons 18 years of age or older, except for fuels, which
provide below | may be sold to customers regardless of age. However, methanol containing fuels may be
the relevant | sold to persons younger than 18 years if they have a written permission from their
information statutory guardian.
(including the when sold from a pharmacy, the receiver must on a separate form give the

legal reference).
This information
may also include
other non-
regulatory action
such as
voluntary

agreements, etc.

|nformat|on mentioned beneath. The receiver shall confirm his identity and date and sign
the form. The pharmacy shall keep the form for a period of five years.

o personal details and address
o name and amount of the chemical bought
o intended use of the chemical

shall be kept locked up in the retail shop or in its storage. This obligation
doesn't concern other fuels than those containing methanol.

Chemicals may not be sold, if there is reason to assume that they are going to be used for
intoxication or otherwise used in a way which could cause harm to health.

Dangerous chemicals may only be sold unpacked to be used as motor fuel or lubricant,
directly to a driving engine/operating equipment or to a container of at least 200 liters. The
distribution device/container shall be labeled according to the CLP Regulation or DPD
1999/45/EEC.
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Norway

According to the Norwegian Regulations relating to restrictions on the manufacture,
import, export, sale and use of chemicals and other products hazardous to health and the
environment (Product Regulations) (FOR 2004-06-01 nr 922), section 5-1, the import for
private use of chemicals labelled with the risk phrase and the hazard description «meget
giftig» (“very toxic”) or «giftig» (“toxic”) in accordance with the Regulations on the
classification, labelling, etc., of dangerous chemicals is prohibited. This applies to the
placing on the market of mixtures containing more than 10% methanol for supply to the
general public. Furthermore, any person (except pharmacies) who wishes to sell such
chemicals for private use must obtain a permit from the Norwegian Environment Agency.
These kinds of chemicals can only be sold for private use to persons over the age of 18
who, by means of a requisition from the police, can document the need for such
substances or preparations. For more information, cfr.

http://www.klif.no/artikkel 38645.aspx#5 1 Special rules apply for fuels for
model vehicles, cfr. the same regulations.

The Norwegian General civil penal code (Act of 22 May 1902 No. 10), Section 153 is also
relevant for the case of controlling the marketing and use of methanol. This law was
applied in a High Court Sentence following incidents with bootleg (=smuggler spirits) sale in
Norway in the period 2002-2004. The General civil penal code states that “any person who
adds poison or other such substances to any product for general use or sale so that the
product cannot be used for the purpose intended without causing a person’s death or
injuring his health (...) shall be liable to imprisonment for a term not exceeding 21 years.”

Estonia
No

Cyprus
No

Netherlands

The Health Council of the Netherlands concluded in 2006 that Methanol should be
considered as reprotoxic to humans (comparable with Repro 1B according to the CLP-
regulation)  (http://www.gezondheidsraad.nl/sites/default/files/06 @040SH.PDF).  This
classification was taken over in the list of CMR-substances of the Ministry of Social Affairs
and Employment in the Netherlands resulting in additional obligations for employers.

Lithuania

The Law on Control of Poisonous Substances:
http://www3.Irs.It/pls/inter3/dokpaieska.showdoc [?p id=145531 (Lithuanian language)
or http://wwws3.Irs.It/pls/inter3/dokpaieska.showdoc 1?p id=151702 (Russian language)
and by-law acts.

Permissions (for legal or natural persons who fulfil some defined requirements) for trade,
distribution, purchase and use of methanol as a substance or in mixtures classified as toxic.

Malta
No

Germany
Directives on Safety in School (BGR/GUV-SR 2003)

Activity ban for pupils till grade 4 (form) inclusive.
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Substance list to GUV-SR 2004 (as of 11.2010)
Special substitute check required (substances with CMR, T+, E, and C with R35).
Substance list to GUV-SR 2004 (as of 11.2010)
Consumer Goods Ordinance; status - February 2011
Attachment 1 to § 3, Point 5
General entry: “Substances and preparations, classified as dangerous according to the
German Ordinance on Hazardous Substances (GefStoffV, now adapted to CLP-regulation)
shall not be used for the production or treatment of joke articles.”
German Consumer Goods Ordinance (Bedarfsgegenstandeverordnung) (as of 7 February
2011)
Methanol is listed in Annex 3 on substances and products for the manufacture of food
contact materials, Section 1 (Monomers and other starting substances), Part A (List of
monomers and other starting substances, which are allowed for the manufacture of plastic
food contact materials.
Ireland
EC Regulation 1272/2008 and the Dangerous Preparations Directive (1999/45/EC) require
products sold to the general public containing greater than or equal to 3% methanol, to
have child resistant fastenings.
Not aware of any other however we have referred the matter to Government for
confirmation. If there are any other legislative instruments addressing methanol, we will
communicate this in due course.
United Kingdom
None we are aware of.
Bulgaria
The following limit values for methanol are introduced in some products, as well as at
workplace:
1. According to Regulation concerning the requirements for the quality of liquid fuels, the
terms, order and manner of their control, the limit values for methanol are:

e In motor benzine: 3 % (V/V)
e Inbiodiesel: 0,20 % (m/m)

2. According to Regulation for protection of workers from the risks connected with the
chemical agents at workplace, the OEL for methanol in the air of the working environment
is:
260 mg/m3 (skin absorption) for 8 hours exposure.
Slovenia
There is no national legislation concerning methanol in the area of chemicals. Still, planting
of "Smarnica grapes" and selling of wine from such grapes is prohibited.

Q4

A range of

possible risk

management

options for

controlling the

risks from

exposure to

methanol during
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consumers use is
provided below.

Kindly indicate
whether you
would, in
principle,

support each of
the possible
options and
whether you
envisage

problems arising
from the

implementation
of any of these
options.

Option No 3: A
differentiated
limitation for
product/use
categories.

In case you think
this is an
appropriate
option please
indicate such
products/use
categories.

Possible Risk Management Option

Would
you
support
this?
(Y/N)

Envisaged problems/ comments

Option No 1
Methanol shall not be supply to
the general public,
- as a substance,
- or in mixtures.

Option No 2
Methanol shall not be supply to
the general public:
- as a substance,
- or in mixtures, in concentrations
equal to, or greater than ... % by
weight.

Option No 3

Methanol shall not be supply to
the general public,

- as a substance,

- or in mixtures, in concentrations
equal to, or greater than ... % by
weight.

However, the ban not apply to the
following substances or mixtures,
supply to the general public,
containing methanol in
concentrations equal to, or greater
than ...% by weight:

Using the space
provided below,
you may add any
suggestions you
have on any
other risk
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management
options you
would like us to
consider; these
could be
variations or
combinations of
the options
already
mentioned or
something Finland
completely Would
different. you
Possible Risk Management Option support | Envisaged problems/ comments
this?
(Y/N)
Option No 1 A general ban is not deemed to be
Methanol shall not be supply to necessary (nor possible) as not all
the general public, N products (especially non-liquid ones)

- as a substance,
- or in mixtures.

containing methanol pose a risk for
consumers.

Option No 2
Methanol shall not be supply to
the general public:
- as a substance, N
- or in mixtures, in concentrations
equal to, or greater than ... % by
weight.

Option No 3

Methanol shall not be supply to
the general public,

- as a substance,

- or in mixtures, in concentrations
equal to, or greater than ... % by
weight. N

However, the ban not apply to the
following substances or mixtures,
supply to the general public,
containing methanol in
concentrations equal to, or greater

than ...% by weight:

Finland is in favor of a restriction proposal only limited to the use of methanol in
windscreen fluids as follows:

Windscreen fluids containing methanol in a concentration equal to or greater than
0.1%' by weight shall not be placed on the market for supply to the general public
after xx.xx.xxxx

However, this could be extended to cover also such uses in consumer products that are
relevant for health concern, if there is information on other uses causing risk.

* The aim is to ban the placing on the market. A ban is deemed needed because there are
harmful effects on optic nerve even at lower concentrations than those leading to
classification and because the amounts drunk by misusers are often several liters. A low
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concentration limit is still needed because small amounts of methanol can exist as impurity
in ethanol products.

Norway
Would
you
Possible Risk Management Option support | Envisaged problems/ comments
this?
(Y/N)
OptionNo 1
Methanol shall not be supply to
the general public,
- as a substance,
- or in mixtures.
Option No 2
Methanol shall not be supply to
the general public:
- as a substance,
- or in mixtures, in concentrations . .
There are restrictions in Norway on
equal to, or greater than ... % by .
weight. thg placing on the market of
- mixtures containing more than 10%
Option No 3 methanol on the marked for supply
Methanol shall not be supply to to the.general public, cfr..Product
the general public, regulations § 5.1.  Special .rules
_ as a substance, apply for fuels for model vehicles,
. i . . cfr. the same regulations.
- or in mixtures, in concentrations
equal to, or greater than ... % by
weight.
However, the ban not apply to the
following substances or mixtures,
supply to the general public,
containing methanol in
concentrations equal to, or greater
than ...% by weight:
Estonia
Would
you
Possible Risk Management Option support | Envisaged problems/ comments
this?
(Y/N)
Option No 1
Methanol shall not be supply to
the general public, No
- as a substance,
- or in mixtures.
Option No 2
Methanol shall not be supply to
the general public:
No
- as a substance,
- or in mixtures, in concentrations
equal to, or greater than ... % by
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weight.

Option No 3

Methanol shall not be supply to
the general public,

- as a substance,

- or in mixtures, in concentrations

equal to, or greater than ... % by
weight. Ves Up to 5% - please look to the ES of
the attached SDS.
However, the ban not apply to the
following substances or mixtures,
supply to the general public,
containing methanol in
concentrations equal to, or greater
than ...% by weight:
Cyprus
Would
you
Possible Risk Management Option support | Envisaged problems/ comments
this?
(Y/N)
Option No 1
Methanol shall not be supply to
the general public, Y
- as a substance,
- or in mixtures.
Option No 2
Methanol shall not be supplied to
the general public:
- as a substance, Difficult to control.
- or in mixtures, in concentrations
equal to, or greater than ... % by
weight.
Option No 3
Methanol shall not be supply to
the general public,
- as a substance,
- or in mixtures, in concentrations
equal to, or greater than ... % by
weight. Difficult to control.
However, the ban not apply to the
following substances or mixtures,
supply to the general public,
containing methanol in
concentrations equal to, or greater
than ...% by weight:
Austria
Possible Risk Management Option Would Envisaged problems/ comments
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you
support
this?
(Y/N)
OptionNo 1
Methanol shall not be supply to
the general public, Y
- as a substance,
- or in mixtures.
Option No 2
Methanol shall not be supply to
the general public:
- as a substance, N
- or in mixtures, in concentrations
equal to, or greater than ... % by
weight.
Option No 3
Methanol shall not be supply to
the general public,
- as a substance,
- or in mixtures, in concentrations
equal to, or greater than ... % by
weight.
N
However, the ban not apply to the
following substances or mixtures,
supply to the general public,
containing methanol in
concentrations equal to, or greater
than ...% by weight:

Netherlands

Possible Risk Management Option

Would
you
support
this?
(Y/N)

Envisaged problems/ comments

OptionNo 1
Methanol shall not be supply to
the general public,
- as a substance,
- or in mixtures.

no

In the Netherlands, methanol is
added in a concentration of 3% to
methylated spirits (i.e. 85% ethanol),
in order to make this unsuitable for
human consumption and to prevent
abuse of these products containing a
very high % ethanol.

If this risk management option
would be selected, adding of
methanol to these products would
no longer be allowed. This might
increase the abuse of these products
containing a very high % ethanol. An
alternative should then be searched
for.
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dossier proposing restrictions on

Option No 2
Methanol shall not be supply to
the general public:

In the Netherlands, methanol is
added in a concentration of 3% to
methylated spirits (i.e. 85% ethanol),
in order to make this unsuitable for
human consumption and to prevent
abuse of these products containing a
very high % ethanol.

- as a substance, no If this risk management option
- or in mixtures, in concentrations would be selected, adding of
equal to, or greater than ... % by methanol to these products would
weight. no longer be allowed. This might
lead to an increase of the abuse of
these products containing a very
high % ethanol. An alternative
should then be searched for.
tion N .
Option No 3 In the Netherlands, methanol is
added in a concentration of 3% to
Methanol shall not be supply to S 0
. methylated spirits (i.e. 85% ethanol),
the general public, . . .
in order to make this unsuitable for
- as a substance, .
. . . . human consumption and to prevent
- or in mixtures, in concentrations .
abuse of these products containing a
equal to, or greater than ... % by .
. very high % ethanol.
weight. . . .
no If this risk management option
would be selected, addin of
However, the ban not apply to the &

. . methanol to these products would
following substances or mixtures, . .
suoblv to the seneral public no longer be allowed. This might

ppY . & P . lead to an increase of the abuse of
containing methanol in .

. these products containing a very
concentrations equal to, or greater . o .
than ...% by weight: high % ethanol. An alternative

) should then be searched for.
Lithuania
Would
you
Possible Risk Management Option support | Envisaged problems/ comments
this?
(Y/N)
Option No 1 . . .
P Methanol is a highly toxic substance,
Methanol shall not be supply to . . .
. which could be quite easily replaced
the general public, Y . .
with other less toxic substances
- as a substance, . .
L alone or in the mixtures.
- or in mixtures.
As general requirement, it is rational
that methanol shall not be supply to

Option No 2 general public as a substance or in
Methanol shall not be supply to mixtures, when concentrations are
the general public: equal to, or greater than 10 %,
- as a substance, Y because the specific concentration

- or in mixtures, in concentrations
equal to, or greater than ... % by
weight.

limits are established for this
substance and classification then is
“toxic”, unless some products with
any other lower concentrations are
actual for consumers.

Option No 3
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Methanol shall not be supply to
the general public,

- as a substance,

- or in mixtures, in concentrations
equal to, or greater than ... % by
weight.

However, the ban not apply to the
following substances or mixtures,
supply to the general public,
containing methanol in
concentrations equal to, or greater
than ...% by weight:

Malta
Would
you
Possible Risk Management Option support | Envisaged problems/ comments
this?
(Y/N)
Option No 1
Methanol shall not be supply to
the general public, Y N

- as a substance,
- or in mixtures.

Option No 2
Methanol shall not be supply to
the general public:
- as a substance, Y N
- or in mixtures, in concentrations
equal to, or greater than ... % by
weight.

Option No 3

Methanol shall not be supply to
the general public,

- as a substance,

- or in mixtures, in concentrations
equal to, or greater than ... % by

weight. .
& We envisage problems related to

enforcement of this option.
However, the ban not apply to the P

following substances or mixtures,
supply to the general public,
containing methanol in
concentrations equal to, or greater
than ...% by weight:

Ireland
In the absence of wider statistical data on incidents involving methanol, and public
consultation views on any proposed restriction, it is difficult to advocate any particular
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restriction wording at this time. From the information obtained, there is an issue with
ingestion/skin and eye contact and inhalation of consumer products containing methanol.
It is difficult for IE to consider risk management options without information on how
exposure occurs, risks and the populations at risk. Perhaps one risk management measure
that could be considered is the quantity and type of packaging sold to the general public
e.g. child resistant fastenings. We are aware that products sold to the general public
containing more than 3% methanol must have child resistant packaging under the CLP
Regulation (EC 1272/2008) and the Dangerous Preparations Directive (1999/45/EC)

United Kingdom
We would need to see more information on uses and the risks identified (ie the annex XV

dossier) to be able to form a judgment on the best option.

Bulgaria
Would
you
Possible Risk Management Option support | Envisaged problems/ comments
this?
(Y/N)
OptionNo 1
Methanol shall not be supply to
the general public, N
- as a substance,
- or in mixtures.
Option No 2 According to the opinion of the
Methanol shall not be supply to Poison center, the concentration in
the general public: all methanol containing products,
- as a substance, supplied to the general public, shall
- or in mixtures, in concentrations not exceed 5 % (based on an old
equal to, or greater than 5 % by v state standard applicable in the past,
weight. concerning methylated spirit), since
in case of abuse with/misuse
methanol containing products, at
this limit value the risk for lethal
outcome is minimized.
Option No 3
Methanol shall not be supplied to
the general public,
- as a substance,
- or in mixtures, in concentrations
equal to, or greater than 3 % by This option is also acceptable;
weight. however reliable information in
Y terms of the safe threshold and the
exemption in other products does
However, the ban not apply to the not exist.
following mixtures, supplied to the
general public, containing
methanol in concentrations equal
to, or greater than 3 % by weight:

Ministry of Health and the National Poison Center suggest the following additional
measures for the risk management purposes:
*  Warning notice on the label of the methanol containing mixtures: “Contains
METHANOL! RISK at inhalation and absorption (intake)”.
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¢ Marking for high toxicity.
The use of additives with bitter and unpleasant taste in the methanol containing mixtures
in order to prevent the risk of absorption (intake).

Slovenia

Would
you
support
this?
(Y/N)

Possible Risk Management Option Envisaged problems/ comments

Option No 1
Methanol shall not be supply to
the general public, N
- as a substance,
- or in mixtures.

Option No 2
Methanol shall not be supply to
the general public:
- as a substance, N
- or in mixtures, in concentrations
equal to, or greater than ... % by
weight.

Option No 3

Methanol shall not be supply to
the general public,

- as a substance,

- or in mixtures, in concentrations
equal to, or greater than ... % by
weight.

However, the ban not apply to the
following substances or mixtures,
supply to the general public,
containing methanol in
concentrations equal to, or greater
than ...% by weight:

Qs

Has any
organisation in
your country
undertaken
research on (or
taken steps
towards
controlling):

+« the use of
methanol
containing
products by
consumers;

« the
exposure to

Finland
Anette Malinen. Survey of the Use of Alcohol Surrogates in Finland Year 2002. Helsinki
2003. 79p. (Reports of the Ministry of Social Affairs and Health, ISSN 1236-2115; 2003:3)
ISBN 952-00-1313-X (in Finnish, only summary in English).
http://www.stm.fi/c/document library/get file?folderld=28707&name=DLFE-

3496.pdf&title=Kartoitus alkoholikorvikkeiden kaytosta Suomessa vuonna 2002

elma_fi.pdf

tiivist

Development of Initial REACH Exposure Scenarios for Methanol. Finnish Institute of
Occupational Health. Helsinki 2008. Translation 2009.
http://www.ttl.fi/en/publications/Electronic_publications/Documents/Methanol.pdf

The Finnish Ministry of Social Affairs and Health has requested the Finnish Safety and
Chemicals Agency to prepare an Annex XV restriction dossier on the use of methanol in
windscreen fluids as specified above.
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methanol of
consumers
(incl.
hobbyists)
derived
from the use
of methanol
containing
products;
If vyes, please
provide below
details and
appropriate
Internet links,
contact names
or attach copies
of relevant
reports to your
response.

Estonia
After the incident in 2006 with 6 deaths Health Board inspectors investigated all liquids for
fire ignition available on the Estonian market.

Netherland
No

Malta
No

Ireland
Our organization has not undertaken any research and we are not aware of any other
research.

United Kingdom
None we are aware of.

Bulgaria
N/A

Slovenia
N
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Annex 2. Rough translation into English of the quesonnaire used in the consultation of
Finnish actors placing windscreen washing fluids othe market.

Questionnaire

1. Basic information

*1.1. Name of the enterprise:
*1.2. Address:
*1.3. Telephone:

*1.4. Name, address and details of the contact pers  on:

All the following questions are voluntary and You ca n provide an answer with the appropriate detail.
However, the more information is received, the bett er the impact of the restriction to enterpreneurs c an
be acknowledged.

1.5. Size of the enterprise (please select one)

e
e
e
£

Micro: 1 - 9 employees
Small: 10 - 49 employees
Medium: 50 - 249 employees

Large: 250 employees or more

1.6. Please indicate the share of methanol containin g windscreen washer fluids of your whole business
(estimated % of sales)

1.7. Which alternative substitutes for methanol do You know for windscreen washer fluids?

1.8. Are You an importer of methanol? (please select  one or several)

|_NO

Yes, from other EU-countries

-

Yes, from outside EU, from:

1.9. Are you an importer of methanol containing win dscreen washer fluids? (please select one or severa 1)

-

™ Yes, from other EU countries

™ Yes, from outside EU, from: I

1.10. Are You an exporter of methanol containing win  dscreen washer fluids? (please select one or
several)

-

No

No
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-

Yes, to other EU countries
Yes, to outside EU, to:

1.11. Are you a formulator or distributor of windsc reen washer fluids? (please select one)

™ No

™ Yes

1.11. What is the range of methanol concentration i n Your windscreen washer fluids? (please select one
or several)

™ <0.1%

™ 01%<C<3%

™ 3%<C<10%

™ 10%<C<34%

r

>34%

Percentage figures are O % by weight O % by volume.

2. Health and environmental incidents

2.1. Are you aware of any methanol related health o  r environmental incidents occurred at Your enterpris e,
customers or supply chain? (please select one)

We are not monitoring them
We are monitoring them, but have not experienced any

-

Yes

If yes, please describe the details of the incident (e.g. the volume of methanol, time and type of the incident,
consequences and the value of the harm caused)

4 3 ;I

If yes, please describe the action taken after the incident and related costs
o

L | I
2.2 Do You have any other comments on the health and environmental incidents related to use of methanol?
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3. Economic impact

3.1. Please declare composition of Your current produ cts (please use the same examples in the whole
questionnaire)

The percentages are expressed as O % by weight O % by volume.
Product applicable for use at -20 C, components an d their concentrations

The sales price of the product, €/L

Optional product 1 , components and their concentrations

Anti-freezing temperature :

T

The sales price of the product, €/L

Optional product 2 , components and their concentrations

.

Anti-freezing temperature : I T

The sales price of the product, €/L

Further information and comments:
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3.2 Foreseen impact of the methanol restriction on the composition of Your products

If the content of methanol in wind screeen washing fluids will be restricted to 3 %, what kind of product is
applicable for use at -20 T (unless similar than a bove); components and their concentrations?

The sales price of the product:

€/L

If the content of methanol in wind screeen washing fluids will be restricted to 0.1 %, what kind of product(s) is
(are) applicable for use at -20 € (unless similar than above)?

=

Ll

The sales price of the product:
€/L

Further information and comments:

3.3 Other foreseen impact of the restriction

3.3.1. Would the restriction in Your opinion affect the purchasing price of methanol substitutes? If yes, please

estimate how much.
=

3.3.2. Impact on investment costs
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If You consider that product changes due to restriction would need investments (e.g. an equipment), please
describe and assess the costs here (the price and assumed utilization time of the equipment)

Restricting methanol concentration to 3 %:

Restricting methanol concentration to 0.1 %:

ﬂ

Further information and comments:

ﬂ

3.3.3. What kind of additional costs could be expec ted, if the methanol content in windscreen washer
fluids would be restricted to 3 %:or 0.1 %? (E.g. po ssible changes in production process, energy
consumption or labour costs.) Please describe where the costs would come from and estimate their
increase (e.g. €/year, preferably also €/L finished  product if possible). The justifications are impor tant.

iM

3.3.4. Would the substitution of methanol with othe r solvents affect the consumption of windscreen flu ids
in Your opinion? If yes, how and to what extent?

3.3.5. Other possible consequences (e.g. business ¢ hanges)

Which are the foreseen additional actions and their costs (€/year and preferably also €/L if possible) if the
methanol content would be restricted to 3 %?
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Which are the foreseen additional actions and their costs (€/year and preferably also €/L if possible) if the
methanol content would be restricted to 0.1 %?

3.3.6. Will it be possible in Your opinion to shift the full costs of the restriction to the price of t he final
product?

Restricting methanol concentration to 3 %:
O No
O Yes

Restricting methanol concentration to 0.1 %:
O No
O Yes

Further information/comments:

3.3.7. If the use of methanol in windscreen washing fluids will be restricted, what kind of time span will be
needed to implement necessary changes?  (please select one)

O 0-1years

O 2-3years

O 4-5years

O More than 5 years

Your comments (e.g. regarding the impact of the transitional period on costs):

fM

ﬂ

3.3.8. Any other comments on economic impact in Fin land, EU or global level?



BACKGROUND DOCUMENT to the opinion on the Annex XV dossier proposing restrictions on
Methanol

-

3.3.9. Do You have voluntary change plans for substi  tuting methanol in windscreen washer fluids? Please
explain their nature and reasoning. Do they have co st implications?

.

Ll

4. Social impact

41. How many persons does methanol business employ in  Your enterprise?
4.2. Which employment effects would the restriction options cause to Your enterprise?

Restricting methanol concentration to 3 %:

=

Restricting methanol concentration to 0.1 %:

=

Ll

4.3. Your comments on the social impact of restricti on options in Finland:

4.4 Your comments on the social impact of restrictio n options within the EU or wider:
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THANK YOU FOR YOUR ANSWER!
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Annex 3. Data on the number of poisoning cases rédal to abuse of methanol since the
re-entry into force of the national restriction in Poland.

In February of 2015 Polish CA (Bureau for Chemi&aibstances) asked all the national
Regional Acute Poisoning Centres and Forensic Meeli€entres to provide next data
concerning the number of methanol poisonings oouyiin the past two years.

Submitted information included time periods whiagakle a comparison of the data in the
time interval when the regulation entered into éotbe ban of placing on the market for
general public products containing methanol wite thata concerning period when those
provisions did not apply.

In our opinion, such a comparison allows us prgpesssess the effectiveness of
implementing provisions. A total of 14 letters weent to Forensic Medicine Centres and 12
letters to the Regional Acute Poisoning Centres. rdéeived respectively 9 and 7 replies.
Although, submitted information are not the fult@@oncerning the methanol poisonings in
Poland, but they can be regarded as a reliablistgtat sample, allowing to draw conclusions
with regards to the effectiveness of the provision.

CONCLUSIONS

In January 2014 the placing on the market for garpublic products containing methanol in
the concentration higher than 3,0% by weight wasnbd by Regulation of Ministry of
Economy. Generally it can be concluded that afiepducing that ban in Poland the number
of poisonings began to fall.

WINTER PERIOD

Data concerning the Regional Poison Centres

According to data received from the Regional Adatesoning Centres in the winter period

2014/2015 there were noted 22 cases of poisonihilg w the winter period 2012/2013 were

noted 60 such cases, which indicates almost 3-dieictease in poisoning one year after
implementing the ban.

4 N
Data from 7 Regional Centres - Summary - Winter period
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Data concerning the Forensic Medicine Centres
A similar trend was also shown for data obtainednffForensic Medicine Centres.



BACKGROUND DOCUMENT to the opinion on the Annex XV dossier proposing restrictions on
Methanol

During the winter 2014/2015 it was confirmed a ltat22 cases of poisoning, while in the
period preceding the introduction of the ban inteir2012/2013 it was recorded 81 cases of
poisonings. This is a more than threefold decre@apeisoning.

The following figure illustrates observed decregsiend:

4 I
Data from 9 Forensic Medicine Centres - Summary - Winter period
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SUMMER PERIOD

Data concerning the Forensic Medicine Centres

A similar trend concerning the occurrence of poisgs also remains at summer periods, but
then was observed the lower numbers in comparseniriter periods.

Data received from 9 Forensic Medicine Centres iomeid the reduction of the number of
poisonings observed in the second and third quaft&014 in comparison with the same
period in 2013. A few months, after the ban wae fotce, it was reported 21 cases, while a 1
year earlier there were 50 such cases. The morettha-fold decrease in the number of
poisonings is illustrated in the following figure.
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4 N

Data from 9 Forensic Medicine Centres - Summary - Summer period
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Data concerning the Regional Poison Centres

The same character also has been observed foobigimed from Regional Poison Centres.
While in the summer of 2013 it were reported 39spnoings, in 2014 there were 19 such
poisonings (two times less, as illustrated in tgare below).
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Data from 7 Regional Centres - Summary - Summer period
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