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1. INTRODUCTION
1.1
GENERAL INTRODUCTION ON THE REGULATORY STATUS OF MIDWOR CONVENTIONAL AND
ALTERNATIVE SUBSTANCES
Water and oil repellency has historically been achieved with textile finishes that contain a polymer to which
long-chain perfluoroalkyl groups have been attached, also designated side-chain fluorinated polymers3,4.
Perfluorooctanoic acid (PFOA), its salts and PFOA-related substances are added to REACH annex XVII
restricted substances list (entry 68) by Commission Regulation (EU) 2017/1000 on 14 June 2017. They are
restricted in a significant number of consumer products such as apparel, textile products, inks and medical
devices. In particular they shall not be manufactured, or placed on the market as substances on their own
from 4 July 2020; and shall not, from 4 July 2020, be used in the production of, or placed on the market as a
constituent of another substance, a mixture, or an article (≥ 25 ppb of PFOA including its salts or 1000 ppb of
one or a combination of PFOA-related substances), with a few excepcions for which the restriction date is
extended.
At the moment that the MIDWOR-LIFE project started, C6-based side-chain fluorinated polymers were
considered by industry as a first line alternative to the C8-based PFAS. Their structural similarity was an
advantage in terms of guaranteeing their technical performance. However, this structural similarity was also
an alert in terms of their potential hazard profile. Indeed, from the 07/07/2017 (month 24th of the MIDWORLIFE project), Perfluorohexane-1-sulphonic acid and its salts were included in the Candidate List of
substances of very high concern for Authorisation5. Other structurally related substances, in particular the
C4-based side-chain fluorinated polymers, were included in The Public Activities Coordination Tool
(PACT) list in 15/08/2017 because they are also considered substances of potential concern (potentially CMR
and PBT) and a risk management option analysis (RMOA) is currently under development6.
Beyond the substances structurally related to the C8-based side-chain fluorinated polymers, at least a of
silicone compound is also under close look by regulatory authorities due to the potential hazardous
properties of a cyclic subproduct.
Regulatory activities in relation to substance safety are dynamic and it is therefore not unexpected that the
regulatory scenario at the start of the project, changed during its progress.

3

OECD(2013), Synthesis paper on per- and polyfluorinated chemicals (PFCs). https://www.oecd.org/env/ehs/riskmanagement/PFC_FINAL-Web.pdf
4 Danish EPA (2015) - Alternatives to perfluoroalkyl and polyfluoro-alkyl substances (PFAS) in textiles
http://www2.mst.dk/Udgiv/publications/2015/05/978-87-93352-16-2.pdf
5

https://echa.europa.eu/candidate-list-table/-/dislist/details/0b0236e18184a0e1
https://echa.europa.eu/pact
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1.2

POLYMERS AS AN SPECIAL CASE

According to the outcomes of action A2 – Report on the state of the art technical and environmental data of
the selected conventional and alternative DWOR – most of the conventional alternative DWOR products
selected for MIDWOR-LIFE project are polymers, and therefore exempted from REACH7 registration and
evaluation processes according to article 2 (9) which indicates that the provisions set out in Titles II and VI do
not apply to them.
This group of substances, may however still be subject to authorisation and restriction processes under
REACH and to the requirements of classification and notification underCLP regulation on the basis of Article
39 (b) and 40 (1)8. Therefore the main gaps remain concerning the exemption from registration and
evaluation of polymers under REACH regulation.
When REACH was developed, registration for polymers was deemed too difficult due to the complexity of
the polymer industry and unnecessary due to their high molecular weight and associated low bioavailability.
It was concluded that only monomers or other substances used as building blocks of the polymer must be
required to be registered since these substances are recognised as of higher concern than the polymer itself.
Article 6(3) of REACH Regulation specifies that any manufacturer or importer of a polymer must submit a
registration for the monomer substance(s) or any other substance(s) that have not already been registered
by an actor up the supply chain, if the following conditions are met:



The polymer consists of 2% weight by weight (w/w) or more of such monomer substance(s) or other
substance(s) in the form of monomeric units and chemically bound substance(s);
The total quantity of such monomer substance(s) or other substance(s) makes up one tonne or more per
year.

This current approach is being reviewed as Article 138(2) of REACH Regulation specifies that the European
Commission (EC) may identify, as soon as possible, the potential needs to amend REACH related to the
possibilities of polymer registration requirements taking into account human health an environmental risks,
as well as, the socio-economic impacts on industry.
In addition, the report on the operation of REACH and CLP9, carried out in May 2016, recommended to include
polymers within the scope of REACH registration, as polymers were identified to play an important role in
realizing the objectives of a circular economy.
On the basis of this revision and taking into account that most of the selected DWORs products in MIDWORLIFE project are polymers, the purpose of this deliverable is to analyse the adequacy of REACH registration
requirements to polymers based on the outcomes of MIDWOR-LIFE project.
7

Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration,

Evaluation, Authorisation and Restriction of Chemicals (REACH).
8

Polymers are not exempt from Regulation (EC) No 1272/2008 on the classification, labeling and packaging of substances and

mixtures (CLP Regulation). A polymer is a substance and must be notified if it fulfils the criteria for classification as hazardous and it
has been placed on the market according to Article 39 (b) and 40 (1).
9

Report on the Operation of REACH and CLP 2016. Reference: ECHA-16-R-08-EN.
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2.

OBJECTIVE AND SCOPE OF THE DELIVERABLE

The objective of this deliverable is to set policy recommendations in to improve existing policies related to
chemical safety.
The information obtained in previous implementation action B2 – Risk assessment of Durable Water and Oil
Repellents in textile finishing process – was considered as starting point of this action. Most of the
conventional and alternative DWORs selected for MIDWOR-LIFE project are polymers, and therefore
exempted from REACH registration. In the commercial products evaluated, the chemical identity of the active
substance was not reported in the safety data sheet due to the lack of obligation to report ingredients that
are not triggering the hazardous classification of the mixture. The lack of information about exact structures
of commercialized DWORs challenged the collection of their (eco)toxicological properties. In addition, the
potential human health and environmental impacts of DWORs are related to their content of unreacted
substances and/or possible release of monomers and other degradation products. In some cases, the identity
of the monomers could be guessed (with a high likelihood) from the information available, but in other cases
this was not possible. In addition, quantitative information on the presence of unreacted monomers or
formation of degradation products during the industrial processes of concern was not available in any of the
cases, and we took equal assumptions for all polymeric alternatives. However, these aspects could indeed be
determining the differences in terms of human or environmental health impact. In summary, main
conclusions related to action B2 are summarized according to the table below.
Textile Finishing industry does not have the necessary information to take into consideration safety
aspects associated to the active ingredients of DWOR formulations. In most cases, the identity of the active
ingredients and their concentration in the commercial formulations is not disclosed.
Selected DWOR are based on polymers, which are considered not hazardous due to the lack of
bioavailability (lack of classification
lack of obligation to include them in Safety Data Sheet of the
commercial products). But precursors and degradation products may be hazardous (as in the case of C8).
The concentration of the unreacted monomers in the commercial products should be reported. In
addition, information is also needed on the degradation of active DWOR ingredients during the drying and
curing steps after the padding impregnation treatment, and the hazard properties of such degradation
products.
Due to the large number of assumptions made during the risk assessment process, a large uncertainty
is associated to this analysis.
Thus, in order to cover information gaps when dealing with polymers, current risk assessment approaches
used on a regulatory basis (existing approaches inside and outside EU) have been compiled in order to
determine how different countries proceed with polymers registration and evaluate their risks in order to
propose an approach to be followed in the EU.
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3.

REACH REGULATION AND THE TEXTILE INDUSTRY

3.1

REACH REGULATION PROVISIONS

The European Community Regulation on chemicals (EC 1907/2006), most commonly known as REACH, deals
with the Registration10, Evaluation11, Authorisation12 and Restriction13 of chemicals substances, and entered
into force on 1st June 2007. This regulation manages all chemicals at European level, providing procedures
and obligations regarding risk assessment, decision making, communication in the supply chain on the safe
use of chemicals and the implementation of measures for adequately managing and controlling the chemical
risk. REACH is very wide in its scope, covering all substances whether manufactured, imported, used or placed
on the market on their own, in mixtures or in articles. The Regulation exempts certain substances that are
adequately regulated under other legislation, like medicinal products, or those that generally present low
risks such as water or oxygen, among others.
REACH Regulation, in its Article 3, a substance is defined as “a chemical element and its compounds in the
natural state or obtained by any manufacturing process, including any additive necessary to preserve its
stability and any impurity deriving from the process used, but excluding any solvent which may be separated
without affecting the stability of the substance or changing its composition”; a mixture as “a mixture or
solution composed of two or more substances”; and an article as “an object which during production is given
a special shape, surface or design which determines its function to a greater degree than does its chemical
composition”.
The REACH Regulation places greater responsibility on industry to manage the risks from chemicals and to
provide safety information on the substances. Manufacturers, distributors and importers of substances and
mixtures are obliged to gather information on the properties of their chemical substances, which will allow
their safe handling, and to register14 substances at the ECHA (European Chemicals Agency) when the amount

10

Registration is the submission to the Agency of a technical dossier and, if required, a chemical safety report for a substance being

manufactured or imported into the European Union.
11

There are three types of evaluation within REACH:

-

Dossier evaluation performed by the Agency.
Compliance check: to examine whether all required information is included in the registration dossier and whether this
information is adequate.
Checking of testing proposals: to evaluate whether the testing proposals submitted in the registration dossier by the registrant
in case further testing is necessary for information specified in Annex IX and X or the Regulation are adequate.
Substance evaluation performed by a Member State: to clarify any grounds for considering that a substance constitutes a risk
to human health or the environment.
Member States can also evaluate registered intermediates.
12

The REACH Regulation sets up a system under which the use of substances with properties of very high concern (Substances of

Very High Concern, SVHC) and their placing on the market can be made subject to an authorisation requirement. This authorization
requirement ensures that risks from the use of such substances are either adequately controlled or outweighed by socio-economic
benefits, having taken into account the available information on alternative substances or technologies. Substances requiring
authorization will be included in Annex XIV of the Regulation.
13

Means any condition for or prohibition of the manufacture, use or placing on the market.

14

Registration is the submission to the Agency of a technical dossier and, if required, a chemical safety report for a substance being

manufactured or imported into the European Union.
Deliverable B6.2 Proposal for updating REACH annexes

7

MIDWOR - LIFE14 ENV/ES/000670
With the contribution of the LIFE financial
instrument of the European Commission

of the produced or imported substance is more than 1 tonne per year. Moreover, substances which are
contained in mixtures or articles at an amount over 1 tonne per year and are released also have to be
registered. When there is a duty of registration for a chemical substance, it is neither allowed to be produced
from 1 tonne per year not be put in circulation (according to article 5 of the REACH Regulation). The most
important aims of REACH Regulation are:
 Improve the protection of human health and environment from the risk that may pose chemicals.
 Enhance competitiveness of the chemicals industry at European level.
 Promote alternative methods for the hazard assessment of chemicals, increasing transparency and
promoting non-animal testing.
 Ensure the free circulation of substances on the internal market of the European Union.
 Regulation also calls for the progressive substitution of the most dangerous chemicals, most commonly
known as Substances of Very High Concern (SVHC), when suitable alternatives have been identified.
To achieve its objectives, REACH mainly uses three instruments:
 Registration of substances.
 Substance Evaluation.
 Authorisation and Restriction of Chemicals.
Each of those instruments has a different impact on each of the actors involved in the supply chain,
production, marketing and use of chemicals.
Manufacturers15 and importers16 of substances are who have most direct obligations under REACH, as they
have the obligation of submit to the ECHA the registration dossier, while downstream users17 of those
substances, will be affected by less direct obligations, although the changes that occur in the marketing of
substances also cause a clear impact on them.
An article supplier may be a downstream user according to REACH, a company which produces, import or
distributes articles and/or places them in the EU market, if they incorporate substances or mixtures into or
onto materials to form an article. Producers and importers of articles can get information on the substances
present in their articles and their concentration from actors up in their supply chain, such as article suppliers
outside EU and suppliers of substances and mixtures.
The main roles and obligations of downstream users under REACH Regulation are:

15

Means any natural or legal person established within the Community who manufactures a substance within the Community.

16

Means any natural or legal person established within the Community who is responsible for import.

17

Means any natural or legal person established within the Community, other than the manufacturer or the importer, who uses a

substance, either on its own or in a mixture, in the course of the industrial or professional activities. A distributor or a consumer is
not a downstream user. A re-importer shall be regarded as a downstream user too.
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- To provide information regarding their uses to suppliers of substances. This enables registrants to include
these uses in the chemical safety assessment. It is not a mandatory issue. Downstream users cannot use
substances which are not registered under their use.
- To implement measures specified by their supplier to ensure the safe use of the substance, or to establish
safe conditions of use and document these in a downstream user chemical safety report.
- To inform their supplier if they have new information on the hazards of the substance or the risk
management advice is not appropriate.
- To comply with the conditions of any restriction which may apply to that substance.
- To communicate with their supplier if using a substance included in the Authorisation List.
In addition, producers of articles shall take action if required according to Article 7 and Article 33:
1. Article 7.1. Registration of substances in articles: “Any producer or importer of an article must
submit a registration to the European Chemicals”, if the following two conditions take place at the same time:
o The substance is present in all articles produced or imported in quantities above 1 tonne/year (per
manufacturer or importer).
o The substance is intended to be released under normal or reasonably foreseeable use.
As a safety net, the Agency can require the registration of a substance in an article at any time when it
considers that its release poses a risk to human health or the environment.
2. Article 7.2. Notification of information: Any producer or importer of an article must carry out the
notification of substances to ECHA “ European Agency for Chemicals”, if the following two conditions take
place at the same time:
o The article contains a substance on the candidate list (that is published on the Agency-website) for
authorization (Annex XIV) in quantities greater than 0.1% w/w.
o The substance is present in all articles produced or imported in quantities above 1 tonne/year (per
manufacturer or importer).
It should to be noted that the substance is not needed to be registered or notified if it has been registered
for that use.
3. Article 33 establishes the obligation to communicate information on substances in articles:
o Any supplier of an article containing substances of very high concern (SVHC) in a concentration >
0.1% w/w must notify their client or at the request of a consumer, substance´s name and sufficient
information to allow safe use of article.
o The information shall be provided, free of charge, within 15 days from receipt of the request.
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3.2

REACH AND THE TEXTILE INDUSTRY

In the textile industry, a textile article has to go through a manufacturing long process with chemical and
non-chemical treatments. Many different chemicals are used across the textile manufacturing process, from
the crop production and fabric production to the storage and transportation.
Pesticides and fertilisers are frequently used in natural fibres production. Other chemicals used in textile
production include chemicals in dyes, processing chemicals, water or stain repellents, performance
enhancing coatings or treatments, flame retardants etc. Some of these chemicals are designed to remain
within the finished product, whereas others are present as a carry-over from the manufacturing18.
The Swedish Chemicals Agency elaborated in 2013, based on several sources, a list containing estimated all
chemicals which are known to be used in textile production19. However, they noticed that still many
chemicals are not included as many chemicals are considered confidential by manufacturers and therefore
unknown to the general public. The vast majority of substances identified in this non-exhaustive list are not
classified for the hazardous properties according to CLP Regulation20.
The MIDWOR-LIFE project is centered in the finishing process of the textile. According to the outcomes of
Deliverables B.1 Report on the pre-industrial applications and characterization of DWOR and alternative and
B.2 Risk assessment of Durable Water and Oil Repellents for human and environmental health, seven
alternative DWORs were proposed as hydro- and oleo-repellent textile finishing products in the MIDWORLIFE project according to the table below.

18

Swedish Chemical Agency (2014). Chemicals in textiles: risks to human health and the environment. Report from a government

assignment. Report N. 6/14.
19

National Institute for Public Health and the Environment (2014). Hazardous substances in textile products. RIVM Report 2014.

20

European Regulation (EC)N. 1272/2008 on classification, labelling and packaging of substances and mixtures.
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SUBSTANCE FOR THE
CHEMICAL FAMILY OF THE
HAZARD PROFILE OF THE SUBSTANCE FOR THE HAZARD
HAZARD
DWOR ACTIVE INGREDIENT
ASSESSMENT
ASSESSMENT
PFOA*

HARM. CLASS.: Acute Tox. 4 (H302); Eye Dam. 1 (H318); Acute
tox. 4 (H332); Carc. 2 (H351); Lact. (H362); STOT RE 1 (H372liver); Repr. 1B (H360D)

PFOS*

HARM. CLASS.: Acute Tox. 4 (H302); Acute tox. 4 (H332); Carc.
2 (H351); Lact. (H362); STOT RE 1 (H372); Repr. 1B (H360D) );
Aquatic Chronic 2 (H411)

Polymer based on C8

Polymer based on C6

C6 related compound

PFHxA*

Majority of Notifications: Skin Corr. 1B (H314)

PFHxS*

No notified classifications, but in SVHC Candidate List due to
read-across with PFOS and other long-chained PFCAs.

Silicone

PDMS

Majority of Notifications: Not classified
Other Notifications: Aquatic Chronic 4 (H413); Eye Irrit 2
(H319); Aquatic Chronic 2 (H411)

Dendrimer

Dendrimer

SDS of the commercial product: Skin Irrit 2 (H315); Eye Irrit 2
(H319)

Wax / Paraffin

Wax / Paraffin

Majority of Notifications: Not classified
Other Notifications: Eye irrit. 2 (H319)

Table 1. Selected DWORs for MIDWOR-LIFE project and hazard profile for each active ingredient
*Assuming that 2% of PFOA/PFOS and PFHxA/PFHxS could remain unbound in the C8- or C6- based polymers, respectively [Russel et al.,
2008. Environ Sci Technol 42: 800] and such polymers are present in the product in a maximum concentration according to the upper limit
range disclosed in the safety data sheets or according to the supplier.

A textile manufacturer, as downstream user (article supplier) according REACH regulation, has to:

 Assure that they do not contain more than 0.1% w/w of a Substance of Very
High Concern (SVHC)
 Be aware of the duty to communicate along the supply chain.
 Be able to define risky processes in the company and assess them: Risk
Assessment.
 Have technical documentation of the chemicals in use or in the product
(technical data sheets and Safety Data Sheets).
 Check if their specific use of the chemical product is covered in the Safety Data
Sheet provided by their supplier.
 Follow the risk management measures and operative conditions described in
the Safety Data Sheet.
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The outcomes of action B2 suggest that some of these obligations (marked in bold and italics) are challenged
by the fact that polymers are exempt from registration, and consequently, their hazards are not assessed at
the same extent as a substance that needs to be registered. Lack of assessment may lead to lack of hazard
classification, and consequently lack of requirement for a SDS. Information on the presence of unreacted
monomers or possible formation of degradation products is key when evaluating hazards of a polymer,
particularly when these monomers or products are hazardous substances. Although, according to current
legislation, the presence of hazardous monomers above certain thresholds would trigger their inclusion in
the corresponding safety data sheets, this is not the case for degradation products that can be formed later
on. In practise, also the lack of data on the presence of unreacted monomers may lead to the lack of
transference of this information through the value chain.
Note that the regulatory status of several of the substances considered initially as alternative substances in
the MIDWOR-PROJECT changed during the execution of the project. As mentioned in section 1.1, C6-based
side-chain fluorinated polymers were included in the Candidate List (from 07/07/2017).
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4.

REACH AND POLYMERS

The OECD defines a polymer as a substance consisting of molecules characterized by the sequence of one or
more types of monomer units and comprising a simple weight majority of molecules containing at least three
monomer units which are covalently bound to at least one other monomer unit or other reactant and consists
of less than a simple weight majority of molecules of the same molecular weight. Such molecules must be
distributed over a range of molecular weights wherein differences in the molecular weight are primarily
attributable to differences in the number of monomer units.
I.e, a polymer must meet the following three criteria:
1.
Molecules must be distributed over a range of molecular weights;
2.
The weight percentage of molecules containing three monomer units or above should exceed 50%;
3.
The weight percentage of any molecule of the same molecular weight shall not exceed 50%.
The OECD definition of a polymer has been widely adopted and incorporated in the regulations of many
countries such as EU. Therefore, according to REACH Article 3(5) this definition has been transposed as is21.
The REACH provisions set out in Title II (Registration) and Title VI (Evaluation) do not apply to polymers
according to Article 2 (9). However, any manufacturer/importer of a polymer shall submit a registration to
the Agency for the monomer substance(s) or any other substance(s) that has not already been registered by
an actor up the supply chain, if both the following conditions are met (Article 6(3)):
- The polymer consists of 2% weight by weight (w/w) or more of such monomer substance(s) or other
substance(s) in the form of monomeric units and chemically bound substance(s);
- The total quantity of such monomer substance(s) or other substance(s) makes up 1 tonne or more per
year.
It is stressed to note that although the OECD definition of a polymer has been widely adopted and
incorporated in the regulation of many governments, this harmonization approach has not been reached for
the criteria used to identify a polymer of low concern (PLC).
Moreover, under Article 138 of REACH Regulation, the Commission shall carry out a review to assess whether
or not to extend the exemption to register certain types of polymers, taking into account of competitiveness
and innovation on the one hand and the protection of human health and the environment on the other.
Therefore, and based on the data gaps detected during MIDWOR-LIFE project in order to explore how to
tackle polymers, a series of existing reports were reviewed with the aim to identify: a) Critical factors
determining potential hazards of polymers; b) Regulatory approaches to assessing the risks posed by
polymers under different countries and; c) General data requirements required for a registration of a polymer
under different countries. A summary of this review is presented in the following sections.
21

A further clarification of the definition of a polymer substance is provided in the ECHA Guidance on monomers and polymers.

More information available on line at: https://echa.europa.eu/documents/10162/23036412/polymers_en.pdf/9a74545f-05be4e10-8555-4d7cf051bbed
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4.1

REVIEW OF CRITICAL FACTORS DETERMINING POTENTIAL HAZARD OF POLYMERS

The main purpose of the following analysis is to identify correlations between polymer characteristics and
potential for human and environmental health concern. To this aim, the OECD study22 on hazards of polymers
has been analyzed in detail in order to identify the main criteria for determining the potential hazard of
polymers. The reports issued by the European Commission – DG ENV – Technical assistance related to the
review of REACH with regard to the registration requirements on polymers23 and The Review of REACH with
regard to the registration requirements on polymers24., were also taken into consideration. In addition, the
main scientific and technical papers25,26,27 that were starting points for the above mentioned reports were
also reanalyzed.
Polymers are generally not reactive and their large size prevents them from crossing biological membranes,
nevertheless polymer hazard might however be brought by non-polymeric substances within the polymer
product. A review of the reports and publications mentioned above show that there is a general agreement
that the main criteria for determining the potential hazard of polymers are the following.
MAIN CRITERIA FOR DETERMINING THE POTENTIAL HAZARD OF POLYMERS
INFORMATION ON HUMAN HEALTH
AND ENVIRONMENTAL HAZARDS

Hazard classification according to CLP Regulation and/or toxicity results from tests on
polymers.

AVERAGE MOLECULAR WEIGHT AND
OLIGOMER CONTENT

Polymers with Mw ≤ 1000 Da are more likely to pose health and environmental concern
since they are more likely to cross biological membranes.
Oligomers28 can migrate from the polymer and increase the hazardous of the polymers.

PRESENCE AND CONTENT OF REACTIVE
FUNCTIONAL GROUPS (RFG)

Toxicity of polymers are associated with the presence of some reactive functional
groups.

UNREACTED MONOMER IN POLYMER
(RESIDUAL MONOMER CONTENT)
IMPURITIES

Polymer hazard is associated to mainly unreacted hazardous monomers.
In addition, impurities from the polymerisation process or degradation products may
also bring polymer hazards.

DEGRADATION PRODUCTS
Table 2. Main criteria for determining the potential hazard of polymers

22

OECD (2009) Data analysis of the identification of correlations between polymer characteristics and potential for health or

ecotoxicological concern
23

BIO by Deloitte (2014). Technical assistance related to the review of REACH with regard to the registration requirements on

polymers – Final report prepared for the European Commission (DG ENV), in collaboration with PIEP.
24

The review of REACH with regard to the registration requirements on polymers. Final report prepared for the European

Commission (DG ENV), 070307/2011/602175/SER/D3. December 2012.
25

Delilah LIthner, Åke Larsson, Göran Dave, “Environmental and health hazard ranking and assessment of plastic polymers based on

chemical composition”, Science of the Total Environment, 409, 2011, 3309–3324.
26

Gadagui et al (2013) A Decision Tool for Assessing Polymers and Polymeric Substances with Potential Hazards to Human Health.

27

Boethling, Robert S. and Nabholz, J. Vincent, “Environmental Assessment of Polymers under the U.S. Toxic Substances Control Act”,

pp. 187-234, in Ecological Assessment of Polymers Strategies for Product Stewardship and Regulatory Programs, Hamilton, John D.
and Sutcliffe, Roger (eds.), (1997) Van Nostrand Reinhold.
28

Oligomer: Low molecular weight species derived from the polymerization reaction.

Deliverable B6.2 Proposal for updating REACH annexes

14

MIDWOR - LIFE14 ENV/ES/000670
With the contribution of the LIFE financial
instrument of the European Commission

4.2
CURRENT REGISTRATION REQUIREMENTS FOR POLYMERS UNDER DIFFERENT REGULATORY
FRAMEWORKS
This section includes a comparison between current law provisions related to the polymer registration and/or
notification requirements in EU, USA, Canada and China. In addition, the approaches and key parameters
used to determine if a polymer is a Polymer of Low Concern (PLC) or not, and for grouping of polymers have
also been compiled under the different regulatory frameworks.
4.2.1 Polymer of Low Concern
According to the definition of a Polymer of Low Concern, PLC, agreed by the OECD Polymer Working Groups
(OECD, 2009):
“Polymers of low concern are those deemed to have insignificant environmental and human health
impacts. Therefore, these polymers should have reduced regulatory requirements”
This review has been based on the final report carried out by the European Commission – DG ENV – Technical
assistance related to the review of REACH with regard to the registration requirements on polymers29 - and The Review of REACH with regard to the registration requirements on polymers30.
Only relevant countries with specific provisions for polymers within their regulations on the manufacture
and/or import of chemicals were selected for the review, i.e. USA, Canada and China.
At European level, it should be noted that although the Dangerous Substance Directive (DSD) was replaced
by the CLP Regulation, its specific provisions on polymers are still relevant and therefore this approach has
been also integrated in this review. DSD establishes the concept that polymers may be grouped together into
so-called families in order to reduce testing costs and avoid unnecessary testing duplication.

29

JURISDICTION

REQUIREMENTS

PLC DEFINITION CRITERIA

EU Dangerous
Substance
Directive
(DSD)31

Polymers were subject to
notification in accordance with EU
Directive 67/548/EEC
A reduced test package for
some polymers was foreseen

The decision on whether a polymer can be subject
to a Reduced Test Package is defined by a decision tree
presented in the Figure 1 of the manual of decisions for
implementation of the sixth and seventh amendments to
Directive 67/548/EEC on dangerous substances (Directives
79/831/EEC and 92/32/EEC), and depends on a series of
parameters:
o
Are essentially “non-readily degradable”
o
Have a high number-average molecular weight
o
Have a low content of low molecular weight species
o
Have a low extractivity in water

BIO by Deloitte (2014). Technical assistance related to the review of REACH with regard to the registration requirements on

polymers – Final report prepared for the European Commission (DG ENV), in collaboration with PIEP.
30

The review of REACH with regard to the registration requirements on polymers. Final report prepared for the European

Commission (DG ENV), 070307/2011/602175/SER/D3. December 2012.
31

The DSD Directive has been replaced by the CLP Regulation (Regulation No 1272/2008).
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JURISDICTION

REQUIREMENTS

USA

Only new polymers (not
listed on TSCA inventory) are subject
to pre-manufacture notice (PMN)
PLCs are exempt from PMN

CANADA

-

The Regulation provides
Reduced Regulatory Requirements
(RRR) related to the concept of
Polymer of Low Concern approach.

PLC DEFINITION CRITERIA
o
The presence of reactive functional groups32,
bioavailable metals, the aerodynamic particle size, and the
cation charge density do not trigger toxicological concern
The average molecular weight (MW) of the
polymer is between 1.000 – 10.000 Da. In addition, the
weight percentage of oligomer with:
o
MW< 500 is less than 10% and
o
MW< 1000 is less than 25%.
Additional restriction on reactive functional groups; or
The average molecular weight (MW) of the
polymer is greater than 10.000 Da. In addition, the weight
percentage of oligomer with:
o
MW< 500 is less than 2% and
o
MW< 1000 is less than 5%.
Exclusion: Some cationic polymers, polymers which
degrade, decompose or depolymerise, water-absorbing
polymers with number-average MW equal to or greater than
10.000 and polymers containing certain perfluoroalkyl
moieties consisting of a CF3- or longer chaing length (except
as impurities).
Polyesters manufactured from specific reactants
listed in the polymer section of the TSCA.

-

For polymers with an average molecular weight
(MW) of 1.000 – 10.000 Da the weight percentage of
oligomer with:
o
MW< 500 is less than 10% and
o
MW< 1000 is less than 25%.
Additional restriction on reactive functional groups.
For polymers with an average MW of more than
10.000 Da, the weight percentage of oligomer with:
o
MW< 500 is less than 2% and
o
MW< 1000 is less than 5%.
Polyesters manufactured from both 1-butanol and
fumaric or maleic acid are considered as RRR polymers.

o

Ineligible criteria to qualify a RRR polymer:
A cationic polymer or reasonably expected to
become cationic in a natural environment
o
A polymer expected to degrade, decompose or
depolymerise
o
A polymer that contains the following atomic
elements: carbon, hydrogen, nitrogen, oxygen, silicon and
sulphur
o
A polymer that has:

32 Reactive functional groups that are restricted to be eligible for a reduced test package are: acid halides, acid anhydrides, aldehydes,

hemiacetals, methylamides, amines or ureas, alkosylanes (>C2), allylethers, conjugated olefins, cyanates, epoxides, imines,
substances with unsubstituted ortho or para positions to phenolic hydroxyl, pendant acrylates and methacrylates, aziridines,
carbodiimides, halosilanes, hydrosilanes, hydrazines, isocyanates, isothiocyanates, alpha or beta lactones, methoxy or ethoxy silanes,
vinylsulfones or analogous compounds.
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JURISDICTION

CHINA

REQUIREMENTS

Only new polymers require
registration (those not listed on
IECSC: Inventory of Existing Chemical
Substances in China)
PLCs require simplified
notification.

PLC DEFINITION CRITERIA

Any atomic elements other than carbon, hydrogen,
nitrogen, oxygen, silicon, sulphur, fluorine, chlorine, bromine
or iodine covalently bound to carbon

Any monoatomic counterions other than chlorine
ion, bromine ion, iodine ion, sodium ion, divalent magnesium,
trivalent aluminium, potassium ion or divalent calcium

≥ 0,2% (w/w) of any atomic element or combination
of the following atomic elements: lithium, boron,
phosphorus, titanium, manganese, iron, nickel, copper, zinc,
tin or zirconium.
For polymers with an average molecular weight
(MW) of 1.000 – 10.000 Da the weight percentage of
oligomer with:
o
MW< 500 is less than 10% and
o
MW< 1000 is less than 25%.
In addition these polymers cannot have active functional
groups, such as, heavy metals, cyano groups, acrylic ester,
ethyleneimine, isocyanate, isothiocyanate and vinyl, etc.
For polymers with an average MW of more than
10.000 Da, the weight percentage of oligomer with:
o
MW< 500 is less than 2% and
o
MW< 1000 is less than 5%.
Polyesters are considered as PLC.

Table 3. Overview of polymer registration/notification under relevant countries and specific PLC criteria

According to this table, it is noted that the registration/notification requirements differ from one jurisdiction
to another, and that the data requirements to determining if a polymer can be considered PLC also differ.
The Technical assistance related to the review of REACH with regard to the registration requirements on
polymer report proposed a decision tree to determine if a polymer is a PLC, which combines most of the
criteria included in the overview above and adapts proposal to the EU regulatory context (CLP regulation and
registration of monomers under REACH) . In particular:
-Classification of the polymer under CLP and seriousness of the hazard classifications
-Registration of monomers under REACH
-Elemental composition
-Cationicity (being or expecting to become)
-Not designed to substantially degrade
-Not a water-absorbing polymer
-Polyester or not
-Molecular weight and oligomer content
-Reactive functional groups
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4.2.2

Grouping of polymers

Grouping approaches are aimed at reducing the number of polymers to be registered, reducing the number
of test data required, and saving time and money to companies. Grouping of polymers is justified based on
the principle that polymers having similar molecular structure, composition or use, present a similar physical
and chemical behavior.
The USA and Canada allow the submission of a single registration for similar polymers and grouping
provisions also existed for polymers under Annex VIID to the DSD. A brief overview of the principles for
grouping under USA, Canada and DSD is provided below.
JURISDICTION

SIZE OF GROUP

CRITERIA FOR SIMILARITY

USA

2 to 6 polymers

Similar in terms of exposure, environmental release, and test data

Canada

2 to 6 polymers

Substances of the same class. No specific guidelines on how to assess similarity.

DSD

2 or more
polymers

Essentially, comparable types and levels of toxicity.
Narrow range:
-Homopolymers (same composition) certain variations in average molecular
weight
-For copolymers: allows certain variations in average molecular weight in
combination with certain variations in composition
Wide range:
-Wider boundaries than for the narrow range supported by full-test package data
for polymers of the group with lowest and highest values in the varying
properties.

The Technical assistance related to the review of REACH with regard to the registration requirements on
polymer report proposed the following grouping approach:
Polymers could be grouped when:
-They are based on the same constituents, including monomers and other substances included in the
polymeric structure.
-Structurally identical polymers (that are for instance manufactured by different pathways and have different
CAS numbers)
-Considered as one substance under DSD (i.e., narrow range described above)
-They have incremental and constant change across the group, associated to a justification supported by test
data showing whether or not a pattern exist for hazardous properties.
-They have different consituents:
-Due to change in counter-ion, with some restrictions on the nature of the counter-ion
-Change with a similar monomer: e.g., isomers or other slight structural changes
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4.2.3. Review of general data requirements required for a registration/notification of a polymer under
different countries
In this section, the associated data requirements for the registration/notification of polymers have been
compiled based on the final report carried out by the European Commission – DG ENV- The Review of REACH
with regard to the registration requirements on polymers33- and briefly summarised according to the table
below.

33

The review of REACH with regard to the registration requirements on polymers. Final report prepared for the European

Commission (DG ENV), 070307/2011/602175/SER/D3. December 2012.
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EUROPE

TYPE OF DATA
DSD

USA

REACH

CANADA

TOXIC SUBSTANCES CONTROL ACT

ENVIRONMENTAL PROTECTION ACT

IDENTIFICATION

Name;
CAS number;
Molecular formula

Name;
Structural information

Name;
CAS number;
Molecular formula

% PURITY

Yes

-

-

Required, including any byproduct

Required, including any byproduct and
indication of % present by weight

Required, including any byproduct and indication of %
present by weight

Yes

Yes

NATURE OF
IMPURITIES
POLYMER CLASS
REACTIVE
FUNCTIONAL GROUPS
(RFG)
FUNCTIONAL GROUP
EQUIVALENT WEIGHT
(FGEW)

Data required on endgroups &
frequency of functional groups
Data required on frequency of
functional groups
REGISTRATION OF
POLYMERS ARE NOT
REQUIRED

NUMBER-AVERAGE
MWt %

Yes

% LOW MWt
OLIGOMERIC/
MONOMER
CONTENTS

Require data on MWt distribution
& composition

Require data on MWt distribution &
composition

-

STARTING
MONOMERS

Require data on their identities &
concentrations

Require data on their identities &
concentrations

Require data on their identities & concentrations

UNREACTED
MONOMER IN
POLYMER

Require data on their identities &
concentrations

Require data on their identities &
concentrations

-

SOLUBILITY

-

-

-

EXTRACTABILITY

Not for reduced package for
polymers
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EUROPE

TYPE OF DATA
DSD

REACH

USA

CANADA

TOXIC SUBSTANCES CONTROL ACT

ENVIRONMENTAL PROTECTION ACT

PHYSICOCHEMICAL
CHARACTERISATION

Yes

-

-

HEALTH TOXICITY

Not for reduced package for
polymers (PLC)

Available information

-

ECOTOXICITY

Not for reduced

DEGRADATION/
BIODEGRADATION

Not for reduced package for
polymers

-

-

TOTAL AMOUNT
PRODUCED/IMPORTED

If known

Estimated for 1st year and maximum
yearly amount during 1st 3 years

Estimated required

PROPOSED USES

Required

Required including indication of each use
as %

Required

CONCENTRATION IN
PRODUCTS

If known

-

Required (If known)

WASTE DISPOSAL
METHODS

-

Optional

Required (if known)

WASTE VOLUMES

If known

-

Estimate required

WORKER EXPOSURE
ESTIMATE

Required

Require information on nature of uses,
levels of containment envisaged. Also
wider public health considerations

Required, also wider public health considerations

ENVIRONMENTAL
EXPOSURE ESTIMATE

Required

Required, including consideration of
manufacturing, transport, use and
disposal scenarios, and release controls

Required, including consideration of manufacturing,
transport, use and disposal scenarios

Table 4. Overview of general data requirements required for a registration/notification of polymers under different countries
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5.

MIDWOR-LIFE PROJECT PROPOSAL FOR REACH ADAPTATION

The MIDWOR-LIFE project evidenced the current lack of data for downstream users of polymeric substances
to efficiently evaluate health and ecotoxicological risks associated to such polymers.
It is hypothesized that, the introduction of a registration requirement under REACH would lead to a more
systematic and transparent hazard evaluation of polymers, and that this knowledge would be easier to be
transferred through the supply chain.
The proposal presented in 2015 by the Technical assistance related to the review of REACH with regard to
the registration requirements on polymers report, is still fully relevant, and we consider that would improve
the protection of polymer derived effects to human and environmental health. We consider that, particularly,
the additional data that would be generated on the physical and chemical properties of the polymers (e.g.,
their content of unreacted monomers) would already be of great value.
The provision of reduced data requirements for polymers of low concern, and the consideration of
consolidated registrations for groups of similar polymers would help rationalizing the resources and
efficiently generate test data of highest relevance. In addition, current exemptions or reduced test data
requirements associated to the volume of manufactured/imported substance, or its intended use (e.g.,
synthesis for R&D purposes) would apply to polymers as for any other substance under REACH.
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6.

CONCLUSIONS

The current exemption to register polymers under REACH is considered to be one of the main factors leading
to the challenges faced within the MIDWOR-LIFE project to evaluate the risks for workers and the
environment associated to formulations containing polymeric DWOR substances. We faced the paradox that
DWOR formulations based on C8 polymers, do not have the obligation to report such ingredient in their
safety data sheets, despite of the fact that such C8 polymers will be banned as their monomers are
considered SVHC. However, at the moment, a formulation may contain them without the obligation to
disclose them or at which concentration they are present, due to the fact that the C8 polymer itself is not
classified as hazardous. We consider that introducing the obligation to register polymers under REACH may
increase thoroughness and transparency in the hazard and risk evaluation of polymers, and communication
through the supply chain. It is, however, acknowledged that mechanisms to rationalize the resources for data
generation and registration costs are needed, and that in this sense, the definition of polymers of low concern
and grouping approaches are key initiatives.
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