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PREFACE

This documentdescribes how to name and identify a substance under REA@Hpat of a
series of guidance documents that are aimeuktp all stakeholders with their preparation for
fulfilling their obligations underthe REACH regulation. These documents cover detailed
guidance for a range of essential REACH processes as well smnfierspecific scientific and/or
technical methods that industry or authorities need to make use of under REACH.

The guidance documents were drafted and discussed within the REACH Implementation
Projects (RIPs) lead by the European Commission servicasyiing all stakeholders: Member
States industryandnongovernmental organisations. These guidance documents cénaneed

via the website of the European Chemicals Ageficip://echa.europa.eu/rea@n.htm).
Further guidance documents will be published on thebsite when they are finalised or
updated.



http://echa.europa.eu/reach_en.html
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GENERAL

1 GENERAL

After the publication of the European Commission proposal for the REACH Regulation on 29
Octobe 2003 [EC, 200aA to EC, 2003F], the Commission Services together with Member
States started an Ainterim strategyo aiming
REACH.

Within the technical preparation for REACH, the European Commigsiaoordinating the
development of methodologies, tools and technical guidance needed for REACH through a
number of REACH Implementation Projects (RIPS).

This RIP 3.10 Technical Guidance Document (TGD), although not a legally binding document,
addressethe methodology on the identification, naming and reporting of a chemical substance
within the framework of REACH.

The REACH regul ation focuses exclusively on
REACH system, unambiguous substance identificatioessential. This TGD on substance
identification is intended to support industry, Member States and the European Chemicals
Agency.

This TGD is based on experience with substance identification under the previous chemical
legislation (especially the Dangei® Substances Directive (Directive 67/548/EEC)) and other

EU legislation. Common practices that are appropriate within the REACH legislation are
included. Where appropriate, approaches from other chemical schemes outside the European
Community were also k&n into consideration.

Tailored guidance for different types of substances has been included.

This TGD can be used on its own, but it forms part of a set of MBI are made available
through a speficic part of the website of the European Chemigalsci
http://echa.europa.eu/readu.html A list of the guidance documents for industry is presented
in Table 1.1 More information can be found http://ecb.jrc.ittREACH

Tablel.l RIP 3 Guidance documents for REACH

RIP Subject

3.1 Guidance on registration

Guidance for intermediates

Guidance for polymers
Guidance for PPORD

3.2 Guidance on Chemical Safety Report

3.3 Guidance on information requirements

3.4 Guidance on data sharing

3.5 Guidance for Downstream Users

3.6 Guidance on Classification, Lalieh and Packaging
3.7 Guidance on authorisation application

3.8 Guidance for articles

3.9 Guidance on Socio Economic Analysis

3.10 Guidance on substance identification



http://ecb.jrc.it/REACH
http://reach.jrc.it/public-2/getdoc.php?file=registration_en
http://reach.jrc.it/public-2/getdoc.php?file=intermediates_en
http://reach.jrc.it/public-2/getdoc.php?file=polymers_en
http://reach.jrc.it/public-2/getdoc.php?file=ppord_en
http://reach.jrc.it/public-2/getdoc.php?file=csr_en
http://reach.jrc.it/public-2/getdoc.php?file=information_requirements_en
http://reach.jrc.it/public-2/getdoc.php?file=data_sharing_en
http://reach.jrc.it/public-2/getdoc.php?file=DU_en
http://reach.jrc.it/public-2/getdoc.php?file=ghs_en
http://reach.jrc.it/public-2/getdoc.php?file=%20authorisation_application_en
http://reach.jrc.it/public-2/getdoc.php?file=%20articles_en
http://reach.jrc.it/public-2/getdoc.php?file=sea_en
http://reach.jrc.it/public-2/getdoc.php?file=substance_id_en

GENERL

11 OBJECTIVES

The objectie of this Technical Guidance Document (TGD) is to give clear guidance for
manufacturers and importers on recording the identity of a substance within the context of
REACH. As an important key element of substance identification the TGD provides guidance on
how to name the substance. It also gives guidance on if substances may be regarded as the sam
for the purpose of REACH. Identifying equal substances is important for the process of pre
registration of phasen substances, for inquiries relating to Aamsein substances, for data
sharing and fodoint Submission

The identification of substances should be conducted by experts within industry. For those
parties within industry with little expertise in substance identification, additional guidance on
idertification parameters is included as an appendix to this TGD.

In addition, this TGD lists some links to relevant tools to support the characterisation and
checking of the chemical identity of a substance.

1.2 SCOPE

According to Article 1 of REACH, the Reguilan concernghe manufacture, import, placing on
the market and use sfibstances on their own and in preparations and articles. Preparations and
articles as such are not regulated in REACH.

In line with REACH Article 10, a registration requires the sudrste identity to be recorded
using the parameters specified in item 2 of Anné&>oWVREACH (seeTable 3.1). This TGD is
focused on appropriate identification of substances that fall under the legal definition of a
substance in REACH and provides guidancdle substance identification parameters of item 2

of AnnexVI. The information given shall be sufficient to identify each substance. One or more
of the substance identification parameters can be omitted if it is not technically possible or if it
does notappear scientifically necessary to give the requested informdti@nreasons for such
omissions shall be clearly stated

The approach to identify a substance depamdthe substance type. Therefore, the user of this
TGD is guided to specific chapters different types of substarse

The EC Inventories used within the framework of Directive 67/548/EEC (EINECS, ELINCS and
the NLRIlist) are important tools in substance identification. Guidance on the role of these
inventories under REACH is given in Gitar 3.2.

Substances within the scope of REACH (and this TGD) are typically the product of a chemical
reactionin manufacture and may contain multiple distinct constituents. Substances, as defined in
REACH, also include substances chemically deriwedisolated from naturally occurring
materials, which may comprise a single element or molecule (e.g. pure metals or certain
minerals) or several constituents (e.g. essential oils, metal mattes). However, substances which
are regulated by other Community legigbn are in a number of cases exempted from
registration under REACH (see Article 2 of REACH). Also substances listed in Avhex |
REACH and substances fulfilling certain criteria which are specified AMex REACH are
exempted from registratioft. should be noted that although a substance can be exempted from
registration, this does not necessarily mean that the substance is exempted from other Titles of
the regulation (e.g. Title XI Classification and labelling inventory).
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Registrants should theme familiarise themselves with the definittoand exemption rules
referred to in REACH to determine whether they fall within the scope of registi@tiother
obligations.

Registration under REACH is of substances only. However the provisions ofethidaRon
apply to the manufacture, placing on the market or use of substances on their own, in
preparations or in articles.

In addition, this TGD does not contain any guidance on grouping of structurally related
substances. Grouping is dealt with in RIB, 3T'echnical guidance document on information
requirements on intrinsic properties of substances

For issues not covered in this TGD, the reader is referred to the other Guidance Documents
(mentioned inTable 1.1 or to the Competent Authorities Helpdesk

1.3 STRUCTURE OF THE TGD

Background information such as the objectives and sobipgs TGDare given in Chapter dnd
the abbreviations and definitions used can be found in ChapRel@vant information on the
framework for substance identification inERCH, e.g. substance definition and information
requirements in the legal texs,given in Chapter 3.

The practical guidance for substance identification and naming is given in Chapter 4.

- Chapter 4.1 describes the dinfd efipooilayi de
substances; and within these two main groups different substance types can be recognised
with their own specific guidance for substance identification. A key diagram is presented to
guide the user to the appropriate chapter with ideatibn guidance for the specific type of
substance.

- In the subsequent chapters specific guidance is given for each substance type, as a set of
rules with explanation and examples.

Chapter 5 provides guidance for checking whether or not substances megabded as the
same. Guidance on substance identity within thergugéstration ad inquiry processess given
in Chapter 6.

Furthermore, in Chapter 7, some detailed real examples have been prepared using the practical
guidance of Chapter 4 illustratingWw industry could work with the guidance in this TGD.

Finally, Chapter 8 gives guidance concerning the description of substances in IUCLID 5.

Appendix | lists some links to relevant tools to support the characterisation and checking of the
chemical identy of a substance.

Appendix Il provides more background information on the individual substance identification
parameters used in the substance identification process, such as the nomenclature rules, EC
numbers and CAS numbers, notations of molecular flarand structural formula and analytical
methods.
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2 DEFINITIONS AND ABBR EVIATIONS

2.1 ABBREVIATIONS

Key abbreviations used in this Technical Guidance Document are listed and explained in
Table 2.1

Table2.1 Albreviations

Abbreviation Meaning

AISE International Association for Soaps, Detergents and Maintenance Products

CAS Chemical Abstracts Service

EC European Commission

EINECS European Inventory of Existing Commercial Chemical Substances

ELINCS European lst of Notified Chemical Substances

ENCS Existing and New Chemical Substances (Japan)

ESIS European Substances Information System

EU European Union

GC Gas chromatography

GHS Globally Harmonised System

HPLC High performance liquid chromatography

InChl IUPAC International Chemical Identifier

INCI International Nomenclature of Cosmetic Ingredients

IR Infrared

ISO International Organization for Standardization

IUCLID International Uniform Chemical Information Database

IUBMB International Union oBiochemistry and Molecular Biology

IUPAC International Union of Pure and Applied Chemistry

MS Mass spectroscopy

NLP No Longer Polymer

NMR Nuclear Magnetic Resonance

ppm Parts per million

REACH Registration, Evaluation, Authorisation and RestrictbChemicals

RIP REACH Implementation Project

SIEF Substance Information Exchange Forum

SMILES Simplified Molecular Input Line Entry Specification

TGD Technical Guidance Document

TSCA Toxic Substances Control Act (USA)

uvCB Substances of Unknown o@¥iable composition, Complex reaction products or Biolog]
materials

UVIVIS Ultra violet /visible

wiw Weight by weight

XRD X-Ray Diffraction

XRF X-Ray Fluorescence

1C
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2.2 DEFINITIONS
Key definitions used in this Technical Guidance Document are listedesudibed ifrable 2.2

These definitions take into account the definitions used in the REACH Regulation and the future
Regulation on Classification, Packaging and Labelling of substances and mixarethis
reason some terms are defined differentiyttiey were used under Directive 67/548/EEC.

Table2.2 Definitions

Definition Description
Additive A substance that has been intentionally added to stabilise the substance
Alloy* A metallic material, homgenous on a macroscopic scale, consisting of tw|

more elements so combined that they cannot be readily separated by
mechanical means.

Article* An object which during production is given a special shape, surface or dé
which determines its functioio a greater degree than does its chemical
composition.

Chromatographid Representation of the composition of a substance from the characteristig

fingerprint distribution of constituents in an analytical chromatogram.

Component Substance intentionally ddd to form a preparation.

Constituent Any single species present in a substance that can be characterised by i

unique chemical identity

EC Inventory The three European lists of substances from the previous EU chemicals
regulatory framework, EINECS, ENCS and the NLHist, in combination
are called the EC Inventory. The EC Inventory is the source for the EC
Number as an identifier of substances

Impurity An unintended constituent present in a substance as produced. It may
originate from the starting rterials or be the result of secondary or

incomplete reactions during the production process. While it is present in
final substance it was not intentionally added.

Table 4.2ontinued overleaf

1In other areas an additive can also have other functions, e-cequitator or colouring agent. However, in the
REACH regulation and in this TGD an additive is a stabilising agent.

11
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Table 4.2 continuedefinitions

Definition

Description

Intermediate*

A substance that is manufactured for and consumed in or used for chen
processing in order to be transformed into another substance (hereafter
synthesis

(a) nortisolated intermediateneans an intermediate that during synthissis
not intentionally removed (except for sampling) from the equipment in wh
the synthesis takes place. Such equipment includes the reaction vessel,
ancillary equipment, and any equipment through which the substance(s)
pass(es) during a continuousw or batch process as well as the pipework
transfer from one vessel to another for the purpose of the next reaction g
but it excludes tanks or other vessels in which the substance(s) are storg
the manufacture;

(b) on-site isolated intern@iate means an intermediate not meeting the

criteria of a norisolated intermediate and where the manufacture of the
intermediate and the synthesis of (an)other substance(s) from that intern
take place on the same site, operated by one or moreciatij@s;

(c) transported isolated intermediateeans an intermediate not meeting th
criteria of a norisolated intermediate and transported between or supplie
other sites;

IUCLID

IUCLID is a database and management system for the administratiateof
on chemical substances.

Main constituent

A constituent, not being an additive or impurity, in a substance that makg
significant part of that substance and is therefore used in substance nanm
and detailed substance identification.

Manufacturing

Production and extraction of substances in the natural state

Monomer* A substance which is capable of forming covalent bonds with a sequency
additional like or unlike molecules under the conditions of the relevant
polymekrforming reaction used for ¢éhparticular process.

Mono- As a general rule, a substance, defined by its composition, in which one

constituent constituent is present to at least 80% (w/w).

substance

Multi-constituent| As a general rule, a substance, defined by itsposition, in which more thar

substance one main constituent is present in a concentre 28% (w/w) and < 80%
(wiw).

Non-phasein A substance requiring registration whichegdaot benefit from the transitiong

substance regime provided for phase substances aer REACH.

Not chemically | A substance whose chemical structure remains unchanged, even if it hag

modified undergone a chemical process or treatment, or a physical mineralogical

substance* transformation, for instance to remove impurities.

Table 4.2 camtied overleaf

12
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Table 4.2 continuedefinitions

Definition Description
Phasen A substance which meets at least one of the following criteria:
substance*

(a) Itis listed in the European Inventory of Existing Commercial Chemic
Substances (EINECS);

(b) it was manufactured in the Community, or in the countries acceding t
European Union on 1 January 1995 or on 1 May 2004, but not placed on
market by the manufacturer or importer, at least once in the 15 years bef
the entry into force of thiRegulation, provided the manufacturer or import
has documentary evidence of this;

(c) it was placed on the market in the Community, or in the countries
acceding to the European Union on 1 January 1995 or on 1 May 2004, b
entry into force of thiRRegulation by the manufacturer or importer and wag
considered as having been notified in accordance with the first indent of
Article 8(1) of Directive 67/548/EEC but does not meet the definition of a
polymer as set out in this Regulation, provided the rfaturer or importer
has documentary evidence of this;

Preparation* Mixture or solution composed of two or m@ebstances

Polymer* A substance consisting of molecules characterised by the sequence of 0
more types of monomer units. Such molecuhesst be distributed over a
range of molecular weights wherein differences in the molecular weight 4
primarily attributable to differences in the number of monomer units. A
polymer compromises the following:

(a) a simple weight majority of molecules caining at least three monome
units which are covalent bound to at least one other monomer unit or oth
reactant;

(b) less than a simple weight majority of molecules of the same molecul
weight.

I n the context of this Heerdactadifotmiobal
monomer substance in a polymer.

Substance* A chemical element and its compounds in the natural state or obtained b
manufacturing process, including any additive necessary to preserve its
stability and any impurity deriving fronmé process used, but excluding any
solvent which may be separated without affecting the stability of the
substance or changing its composition.

Substance which| A naturally occurring substance as such, unprocessed or processed by 1
occurs in nature*| mechanical gravitational means; by dissolution in water, by flotation, by
extraction with water, by steam distillation or by heating solely to remove
water, or which is extracted from air by any means.

*  Definitions according Article 3 of the REA®&idnegul

2Definition in GHS: AMi xt ur e ommaenssbstancesnihich dormet react (Migtusel and preparation &re t wo
synonymous) 0
Note Mixtures/preparations are not the same as rooltistituents substanceédulti-constituent substancggen a me drregdctionimassf

0. Mcanistituents substance®dhe result of a chemical reaction, while no intentional chemical reaction occurs when making a preparation.

13
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3 FRAMEWORK FOR SUBSTANCE IDENTIFICATION | N
REACH

REACH includes a definition of a substance (Article 3) and the substance identification
parameters (Annex IVitem 2) that shall be included to identify the substance for the purpose of
registration.

This chapter describes the substance definition in REACH (Chapter 3.1), provides generic
guidance on how to use the EC Inventory from the previous chemicals regulatory framework
(Chapter 3.2) and provides more background information on substance ideaotifica
requirements that are derived from REACH (Chapter 3.3).

3.1 SUBSTANCE DEFINITION
A substance is defined in REACH (Article 3, Definition 1)

Substanceameans achemical element and its compounds in the natural stat
obtained by any manufacturing process, including any additive necessary to pf
its stability and any impurity deriving from the process used, but excluding
solvent which may be separatedthout affecting the stability of the substance
changing its composition.

The substance definition in REACH is identical to the definition of a substance that was used in
the 7" amendnent of the Dangerous Substances Directive (Directive 92/32/EEC amending
Directive 67/548EC). In both cases, the definition goes beyond a pure cheotogiound
defined by a singlanolecular structureThe definition of the substance include$fedent
constituentdike impurities

3.2 EC INVENTORY

There were three separate inventories under the previous chemicals regulatory framework. These
were the European Inventory of Existing Commercial Chemical Substances (EINECS), the
European List of New Chemical Suésces (ELINCS) and the Naonger Polymers (NLP) list.

Substances on the European market between 1st January 1971 and 18th September 1981 are
listed in the European Inventory of Existing Commercial Chemical Substances (EIRECS).
Substances notified andaged on the market after 18th September 1981 are listed in the
European List of New Chemical Substances (ELINCS).

Polymers were excluded from reporting to EINECS and were subject to special rules within
Directive 67/ 548/ EEC. T h defineédein e 7fhpaménginmestrod  w e
Directive 67/548/EEC (Directive 92/32/EEC). As a consequence of the implementation of this
definition, some substances which were considered to be polymers under the reporting rules for
EINECS areno longerconsidered to bpolymers under the 7th amendment. As all substances

t hat are not | isted NothondelRdoIFnEEB® & N Phoshbiudll €
be notified. However, the Council of Ministers made it clear that thedenger polymers

3 EINECS is based on tHeuropeanCOre INventory (ECOIN) to which supplementary substance reporting could
be made byndustry (according criteriéor reporting substances for EINECS). ECONds composed by blending
different lists of chemicals presumed to be on the European market (e.g. TSCA).

14
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should not, retrsspectively, become subject to notification. The Commission was requested to
draw up a list of Nd_onger Polymers (NLHist). Substances to be included in this list have been

on the EU market between “8eptember 1981, and %10ctober 1993 and satisfihe
requirement that they were considered to be polymers under the reporting rules for EINECS but
are no longer considered to be polymers under the 7th amendment. ThisstNiEPa non
exhaustive list.

These three lists of substances, EINECS, ELINCS aadNttPlist, in combination are called
the EC Inventory. Each substance in this inventory has an EC number allocated by the European
Commission (see detailed information on the EC number in Appendix ).

Information on these substances can be obtainedghrine website of the European Chemicals
Bureau fttp://ecb.jrc.iy in the suss ect i on AESI SoO. I n the futur
substances will be maintained and published by the European Chemicals Agency.

3.2.1 The role of the EC inventory at entry into force of REACH

The EC Inventory can be used as a tool for manufacturers and importers to decide whether a
substance is a phasesubstance or a ngghasein substance. Thus, the EC Inventory will help
manufacturers ananporters to find outwhenthe registration of a substance will be required,

and if a preregistration or an inquiry is necessary.

If a substance is listed on EINECS or on the NisPthe substance is considered to be a phase

in substance foany manufaturer or importer. Under certain conditions, substances that are not
listed on EINECS or the NLRst can also be considered phasesubstances: (1) A substance
fulfilling the NLP criteria, but not listed on the NLP list; (2) A substance manufacturdtein t
Community, or in the countries acceding to the European Union on May 2004, but not placed on
the market by the manufacturer or importer, at least once in the 15 years before the entry into
force of the REACH regulation.

If a substance was previouslytiiied in accordance with Directive 67/548/EEC and is, thus,
listed in ELINCS, the notification submitted shall be regarded as a registration for the purpose of
REACH (Article 24). These substances are considered to be already registered by the relevant
manufacturer or importer and require no initial registration from this manufacturer/importer. The
manufacturer/importer nevertheless has the obligation to keep the registration up to date.
Additional manufacturers/importers of a substance listed in ELING® ¢overed by the
previous notification(s)) are liable for registratias fornonphasein substance) and sharing of

data with the previous registrant shall be establishteale guidance on this issue can be found

in the_Guidance on registration

3.2.2 The REACH inventory after entry into force of REACH

When REACH has entered into force, the European Chemicals Agency will maintain an
inventory of registered substancesick registrant will receive a registration number for each
registration of a substance. For substances without an EC Number (EINECS, ELINCS or NLP
number) identifying the substance, the European Chemicals Agency will also allocate an EC
Number.

The Europea Chemicals Agency will update the inventory regularly. New REACH substances
(under REACH called non phase substances) will be added. The registration process sallow
the new inventory of registered substakreces |
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were madé The system of assigning EC numbers to new REACH substances will most
probably follow the method used for EINECS, ELINCS and the NP

Sometimes the description of a substance in EINECS is relatively broad. In these cases, the
potental registrant is invited to describe the substance in question more precisely (e.g. via the
IUPAC name or other identifiers). To benefit from the phaseules, the registrant should
nevertheless indicate to which EINECS entry the substance belongshlnases, the European
Chemicals Agency will decide whether or not it is appropriate to allocate a new EC number to
the substance in question.

Further guidance on piegistration, SIEF formation and jotsuibmission in relationship to
substance identifiteon is given in RIP 3.4 Guidance on data sharing.

3.3 REQUIREMENTS FOR SUBSTANCE IDENTIFICATIO N IN REACH

Under the REACH legislation, when a registration is required it shall include information on the
identification of the substance as specified in itemf Ammnex V. This information shall be
adequate to enable each substance to be identified sufficiéiithg. not technically possible, or

if it does not appear scientifically necessary, to give information on one or more of the substance
identificationparameterghe reasons shall be clearly stafsele Notes in Annex VI

In line with REACH Article B, a preregistration is required for phage substances so that
manufacturers and importers can benefit from the transitional regime and continueewith th
manufacture or import while they are preparing their registration. For the substance identification
requirements at this stage, REACH does not require a full identification dossier in line with
item2 of Annex M, but requires only that the potentiaggistrant gives the name of the
substance or, where applicable, the group of substances, including -itsini€r and
CAS-number, if available.

An overview of the substance identification parameters within REACH Annex IV is given in
Table 3.1

* EINECS was published on 15th June 1990 and includes more than 100,000 substances. During the use of the
inventory, a number of errors have been identified (printing errors, e.g. incorrect chemical name, formula or CAS
RN). Therefore, a corrigendum was published on 1st March 2002. Nevertheless, additional inconsistencies continue
to be detected.
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Table3.1 Substance identification parameters in REACH ifameXx

2. IDENTIFICATION OF THE SUBSTANCE

For each substance the information given shall be sufficient to enable each substance to by
identified. If it is not technically possible or if it does not appear scientifically necessary to g
information on one or more items below, the reason shall be clearly stated.

2.1 Name or other identifier of each substance

2.1.1 | Name(s) in the IUPAC nomenclature or @tlinternational chemical name(s)

2.1.2 | Other names (usual name, trade name, abbreviation)

2.1.3 | EINECS or ELINCS number (if available and appropriate)

2.1.4 | CAS name and CAS number (if available)

2.1.5 | Other identity code (if available)

2.2 Informati on related to molecular and structural formula of each substance

2.2.1 | Molecular and structural formula (including SMILES notation, if available)

2.2.2 | Information on optical activity and typical ratio of (stereo) isomer (if applicable and appropri

2.2.3 | Molecular weight or molecular weight range

2.3. Composition of each substance

2.3.1 | Degree of purity (%)

2.3.2 | Nature of impurities, including isomers and-jpsoducts

2.3.3 | Percentage of (significant) main impurities

2.3.4 | Nature and order of agnitude (......ppm, ...... %) of any additives (e.g. stabilising agents or
inhibitors)

2.3.5 | Spectral data (ultraviolet, infrared, nuclear magnetic resonance or mass spectrum)

2.3.6 | High performance liquid chromatogram, gas chromatogram

2.3.7 | Descrigion of the analytical methods or the appropriate bibliographical references for the
identification of the substance and, where appropriate, for the identification of impurities an
additives. This information shall be sufficient to allow the methods tefdveduced.
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4 GUIDANCE FOR SUBSTANCE IDENTIFICATION AN D
NAMING IN REACH

4.1 INTRODUCTION

Rules for identification and naming are different for various types of substances. For practical
reasons, this guidance document is structured in such a way thatchotypa of substance, the

user is directly guided to the chapter where the appropriate guidance is given. To this end, some
explanation about different substance types is given below and finally a key is given to find the
appropriate chapter.

Substance idwification should use at least the substance identification parameters listed in REACH
Annex IV, item 2 (sedable 3.1). Therefore, any substance needs to be identified by a combination
of the appropriate identification parameters:

- The IUPAG and/or othemame and other identifiers, e.g. GASmber, EGnumber (Annex
IV, item 2.1);

- The molecular and structural information (Annex IV, item 2.2);
- The chemical composition (Annex 1V, item 2.3);

A substance is completely identified by its chemical compositian,ctfemical identity and the
content of each constituent in the substance. Although stugightforward identification may be
possible for most substances, for certain substances it is not feasible or not adequate within the
scope of REACH. In those casesther or additional substance identification information is
required.

Thus, substances can be divided into two main groups:

1. AWel | defined substanceso: Substances with
that can be sufficiently identifiebdased on the identification parameters of REACH Annex IV
item 2.

2. AUVCB substances: ubsBances of Unknown or Variable composition, Complex reaction
products or Biological material$hese abstances cannot be sufficiently identified by the above
parametes.

Variability of composition for well defined substances is specified by the upper and lower limit of
the concentration range(s) of the main constituent(s). For UVCB substances the variability is
relatively large and/or unpredictable.

It is recognised hat therewill be borderline cases between wedfined substances (reaction
productswith many constituents, each within a broad ranged UVCB substances (reaction
productswith variable and poorly predictable composidiol is the responsibility ofrie registrant
to identify a substance in the most appropriate way.

Rules for identification and naming differ fo
and for substances with more than one main constituent. And for the various substanocedgpe
the umbrella of AUVCBO, di fferent i1 dentificat

In Tables 4.1and 4.2, the main identifiers are listed for several examples of various types of
substancesThese examples are grouped in such a way that similaaitidsdifferences for the
substance identification are easily recognised
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Tables 4.1and 4.2 do not represent a comprehensive list of all possible substance type
grouping of substances with identification and naming rules should not be considaredffsial
categorizatiorsystem for substances, but as a practical help to apply the specific rules suit:

to find the appropriate guidance in this TGD.

519

Tabled.1 Grouping of main identifiersxéongles that represent various types of well defined similar substances

Common features

Examples or representatives

Main identifiers

Well defined
substances by
chemical
composition

[Chapter 4.2.]

Mono-constituent substances, e.g
- benzene (95%)

- nickel (99%)

[Chapter 4.2.1]

Chemical composition: one main constituen
O 80 %:

- Chemical identity of the main constituent
(chemical name, CABumber, EGhumber,
etcetera)

- Typical concentration and upper and lowe
limit

Multi-constituent substances, e.g.
defined reaction products like

Reaction massf 2-, 3-, and 4
chlorotoluene (30% each)

[Chapter 4.2.2]

Chemical compositiora mixture (reaction
mass)of main constituents each betwe@t0 -
<80%:

- Chemical identity of each main constituen

- Typical concentrations and upper and low
limit for each constituent anaif thereaction
massitself

Substances defined by more than
the chemical composition, e.qg.

Graphite and diamond
[Chapter 4.2.3]

Chemical composition as moneor multi-
constituent substance

AND

Other physical or characterisation paramete
e.g. crgtallomorphology, (geological) miner
composition, etc.
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Table4d.2 Grouping of main identifiers for examples that represent various types of UVCB substances

Common features

Examples or representatives

Main identifiers

Source

Process

Other Identifiers

UVCB substances Biological

(Substances of materials (B)

Unknown or Variable
composition,
Complex reaction
products or
Biological materials)

[Chapter 4.3]

Chemical and
mineral
substances
with poorly
defined,
complex or
variable
composition
(UVC)

Extracts of biological materials
e.g. natural fragmces, natural
oils, natural dyes and pigments

Complex biological
macromolecules e.g. enzymes,
proteins, DNA or RNA
fragments, hormones, antibiotics

e  Plant or animal species
and family

. Part of plant/animal

. Extraction

. Fractioning, concentrating,
isolation, purification, etc.

Derivatiort

e  Known or generic composition

e  Chromatographic and other
fingerprints

e  Rdference to standards
e  Colour index

e  Standard enzyme index
e  Genetic code

e  Stereo configuration

e  Physical properties

e  Function/activity

e  Structure

e  Amino acid sequence

Fermentation products

antibiotics, biopolymers, enzyme
mixtures, vinasses (products of
sugar fermentation) etc.

Reaction mixtures with poorly
predictable and/or variable
composition

. Fractions or distillates, e.qg.
petroleum substances

e Clay e.g. bentonite

. Tars

Concentrates or melts, e.g.
metallic minerals, or residues of
various meing or metallurgic
processes, e.g. slags

e  Culture medium
e  Micro-organism
applied

e  Starting materials

e  Crude oils
e  Coallpeat
e  Mineral gases

. Minerals

. Ores

e  Fermentation
e |Isolation of products

. Purification steps

e  Chemical reaction tyg e.g.
esterification, alkylation,
hydrogenation

. Fractionation, distillation

. Conversion of fractions

e  Physical processing

. Residues

e  Smelting
. Heat treatment

e  Various metallurgic processe

e  Type of products: e.g. antitics,
biopolymers, proteins etc

. Known composition

. Known composition

e  Chromatographic and other
fingerprints

e  Reference to standards

e  Cut off ranges

. Range of chain length

e Ratio aromatic/ aliphatic

. Known composition

e  Standard index

e  Known or generic composition

. Concentration of metals

* Underlined processes indicate synthesis of new molecule
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This chapter is divided into stdhaptersthat contain specific guidance for the substance
identification ofvarious types of substances. A key to the appropriate chapters is ghkgnra
4.1

The key afFigure 4.1i s based on criteria that are fArul e
for selecting the most appropriate chapter and recording the substance identity in line with the
rules and criteria for that type of substance.

The basic rule is that substances are defined as much as possible by the chemical composition
and the identificatin of the constituents. Only if this is not technically feasible other identifiers
shouldbe used, as specified for the various types of UVCB substances.

If the registrant deviates from the substance identification rules and criteria of this TGD,
justification should be given. The substance identification should be transparent, accountable and
ensure consistency.

Figured.l Keyto TGD chapters and appendices for appropriate guidance for varibssbhgess of su

Mono -constituent
substances
(Chapter 4.2.1)

One constituent
O s8¢

Multi -constituent
substances
(Chapter 4.2.2)

Substance definable
by chemical
composition only?

Substances of defined
chemical composition
and other main identifiers

(Chapter 4.2.3)

Chemical
composition fully
defined?

Definable by
chemical composition
+physical parameters

‘ UVCB substances
(Chapter 4.3.1)

:

Specific UVCB substances
(Chapter 4.3.2)

!llllllllllll}llllllllllllh
1 Substances with variations =
» Incarbonchainlength
(Chapter 4.3.2.1) !

» Substances obtained from |

Ja1owered uoneoynuapl asuelsgns Jad asuepinb [ealuyosa |

L] oil or oil like sources .
. (Chapter 4.3.2.2) '
SENEENEEEENENyEEENENEEEERNER
. Enzymes :
: Chapter 4.3.2.3 .
Sammsnmsnsennnnnnnnnnnnnnnd FEssas

An overview of the analytical methods and/or the appropriate bibliographic references for the
identification of the substance and, where appropriate, for the identification of the impurities and
additives needs to bewgin (REACH AnnexVI, item 2.3.5, 2.3.6 and 2.3.7). This information
shouldbe sufficient to allow methods to be reproduced.
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4.2 SUBSTANCES OF WELL DEFINED COMPOSITION

Substances of well defined chemical composition are named according to the main

constituent(s For some types of substances, the chemical composition alone is not enough for

characterisation. In these cases, some additional physical parameters about the chemical
structures have to be addiedhe substance identification.

As ageneralrule, it slould be aimed to cover the composition up to 100%, and each constituent
requires a completehemicalspecification including structural informatior-or substances that
are defined by their chemical composition, a distinction is made between:

- Main constitient: A constituent, not being an additive or impurity, in a substance that makes
up a significant part of that substance and is therefore used in substance naming and detailed
substance identification.

- Impurity: An unintended constituent present in assabce, as produced. It may originate
from the starting materials or be the result of secondary or incomplete reactions during the
production process. While impurities are present in the final substance, they were not
intentionally added.

- Additive: A subsance that has been intentionally addestabilisethe substance

All constituents(except additiveswhich are not the main constituent(s) in the mooostituent
substance or a multionstituentsubstanceare considered to be impurities. Although ome
sectors it i's gener al practice to use the t
TGD.

Thedifferent constituentbave different identification requirements:

- Main constituents contribute to the naming of the substandeesach mainanstituent shall
be completely specified by all relevant identifiers

- Impurities do notontribute to the naming of the substance m@ed only to be specified by
name, CAShumber and E@umber and/or molecular formula.

- Additives contribute to the substancompositior(but not to the naminggndshouldalways
be fully identified.

Some conventions are used to distinguish between +toomstituent and muktonstituent
substances:

- A monoconstituent substancis a substance in which one constituent is pres¢na
concentration of at least 80% (w/amd which contains up to 20% (w/w) of impurities.

A mono-constituent substance is named according to the one main constituent;

- A multi-constituent substands a substance consisting of several main constitygatent
at concentratiands80%evwer ally O 10%

A multi-constituent substance is named asaxttion massf two or more main constituents.

The above mentioned rules are intended as guidance. Deviation is acceptable if a pl
justificationcan be given.

Normally, impurities present in a concentrat> 1% should be specified. However, impurities
that are relevant for the classificatiand/or for PBT assessméshall always be specified. As a
general rule, the compositional information sliobe completed up to 100%.

5 More information on PBT assessment and relevant concentration limits can be found in RIP 3.2 TGD Chemical
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Additives in the REACH regulation and in this TGD are stabilising agents, necessary to preserve
t he substance 0 stivestara bn essertigl consfitdent sf,the suldstance and are
taken into account, when makingetinass balance. However, outside the definition of REACH
and this TGD the wording 6additived is also
functions, e.g. pHegulators or colouring agents. These intentionally added substances are not
part of the substance as such, and therefore not taken into account, when making the mass
balance.

Preparations, as defined in REACH, are intentional mixtures of substances and are consequently
not to be considered as muttnstituent substances.

Specific guidane on moneconstituent substances can be found in Chapter 4.2.1, and specific
guidance on mukconstituent substances in Chapter 4.2.2. For substances that require additional
information (e.g. certain minerals), guidance can be found in Chapter 4.2.3.

421 Mono-constituent substances

A monac-constituent substance is a substance, defined by its quantitative composition, in which
one main constituent is present to at least 80% (w/w).

42.1.1 Naming convention

A mono-constituent substance is named after the main condtitneprinciple, the name should
be given in English language according to the IUPAC nomenclature (s¢esAppendix 1)
Other internationally accepted designations can be given in addition.

42.1.2 Identifiers

A mono-constituent substance is identified by dihemicalname and other identifiers (including

the molecular and structural formula) of the main constituent and the chemical identity of the
impurities and/or additives, and their typical concentration(s) and concentratge(sawhich

is proven by thepectroscopic andnalytical information.

Main constituent | Content (%) | Impurity Content (%) Substanceldentity
m-xylene 91 o-xylene 5 m-xylene
o-xylene 87 m-xylene 10 o-xylene

Normally, the main constituent is preser80% and should be specified cdetely by all above
mentioned parametergnpurities present in a concentratisrl% should be specified by at least
one of the following identifiers: chemical nari®@PAC and/or CAS name)CAS-number and
EC-number and/or molecular formula. Impurities tha¢ relevant for the classifiton and/or
PBT assessmehshall always be specifiedy the same identifierandependently from their
concentration.

For correctapplication of the 80% rule, attentionally added substances like
— regulators or colouring agents shall not be included in the mass balance.
Sale o S o

6 Under thefuture GHS on Classification and Labelliigpr e par at i ons o wi | | be call ed
7 More informatbn on PBT assessment and relevant concentration limits can be found in RIP 3.2 TGD Chemical
Safety assessment section on PBT assessment

23



GUIDANCE FOR SUBSTRMNENTIFICATIONDAWMING IN REACH

The A8O0%0 has been applied for the notificat
It canbe seen as a rule of thumb. Howewdgyiation from this 80% rule has to be justified.
Possible examples for a justified deviation are:

- If the main constituent is < 80% but the substance can be shown to have similar physico
chemical properties and the samazard profile as other moronstituent substances with
the same identity that fulfil the 80% rule.

- The range of coremtrations for the main constituent and the impurities overlap the 80%

criterion and the main constituent is only
Examples
Subst. Main Upper | Typical | Lower | Impurity | Upper | Typical | Lower Substance
constituent | content | content | content content| content | content identity
(%) (%) (%) (%) (%) (%)
1 o-xylene 90 85 65 | m-xylene 35 15 10 o-xylene
2 o-xylene 90 85 65 |p-xylene 5 4 1 o-xylene
m-xylene 35 15 10
Due to the concentration ranges of the main constituent and the impurity, substanc@snagrioe considered
a multiconstituentof the two main constituents;xylene and wxylene, or as mongonstituent substances. T]
decision in such a case is to consider both as monstituent substance and this is triggered by the fact
xylere is typically present > 80%.

Guidance, how to describe menonstituent substances in IUCLID 5, is given in Chapter 8.2.1.

4.2.1.3 Analytical Information

Sufficient spectral data is needed to confirm the struabfira mono-constituent substance.
Several spectracopic methodsan besuitable in particular Ultraviolet and Visible Absorption
Spectroscopy (UV/VIS), Infrared Spectroscopy (IR) Nuclear Magnetic Resonance Spectroscopy
(NMR) and Mass spectroscopy (MS). For inorganic substances, the us®ay Riffracion

(XRD) or X-Ray Fluorescence (XRF) or Atomic Absorption Spectroscopy (AAS) may be more
suitable.

Chromatographic methods, such as Gas Chromatography (GC) otPEliffrmance Liquid
Chromatography (HPLC) is needgmconfirm the composition of the substa If appropriate,
also other valid constient separation techniques nimyused.

Spectroscopic and analyticalethodsare subject to continuous change. Therefore, it is the
responsibility of the registrant to present appropriate spectchanalyticatlata.

422 Multi -constituent substances

A multi-constituent substance is a substance, defined by its quantitative composition, in which
more than one main constituent is present in a concenti@tl®% (w/w) and < 80% (W/w)A
multi-constituent substancetise result of a manufacturing process

8 The difference between preparation and radistituent substance is that a preparation is gained by blending of
two or more substances without chemical reactions, a-cwitituent substance is the result of a chemical reaction
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REACH requires the registration of a substance as produced. If aconstituent substance is
manufactured, the multonstituent substance needs to be registéfedt is a case by case
decision to establish twhat extent the different steps in producing the substance are covered by
the definition &édmanufacturingé6. Al l subst an
constituent substances were covered if all individual constituents were listed on EINEC&) woul
qualify as phasén substancesThere is no need to test the substance as such, if the hazard
profile of the substance can be sufficiently described by the information of the individual
constituents.

42.2.1 Naming convention

A multi-constituent substance ismead as areaction mas®f the main constituentsf the
substance as such i.e. not the starting materials needed to produce the slibstageaeric

f or maReactioa masgif [ names of the main constituent
typical conentration percentages starting with the highest. Only main constituents tyically

10% contribute to the name. In principle, the names should be given in English language
according to the IUPAC nomenclature rules. Other internationally accepted desigraiobe

given in addition.

4.2.2.2 Identifiers

A multi-constituent substance is identified by the chemical name and identifiers of the substance
as such, and the quantitative and qualitative chemical composition (chemical identity, including
the molecular and mtctural formula) of the constituents, and is proven by analytical
information.

Example

Main constituents Content (%) | Impurity Content (%) Substanceidentity

m-xylene 50 p-xylene 5 Reaction masef m-xylene and
o-xylene 45 o-xylene

For multiconstituentsubstances, the chemical composition is known and more than one main
constituent is relevant for the identification of the substaragthermore,the chemical
composition of the substance is predictable, as typical values and ranges. The main censtituent
shall be specified completely by all relevant parameters. The sum of typical concentrations for
main constituentsq10%) and impurities (< 10%) shall be 100%.

For correct applicationfahe 10% and 80% rule, intentially added substances
e.g. pHregulators or colouring agents, shall not be included in the mass bal

Impurities present in a concentrati> 1% should be specified by at least one of the following
identifiers: chemical name, CASumber and E@umber and/or molecular formula. Impurities
that are relevant fathe classificatiorand/or PBT assessmestiall always be specifiedy the
same identifiers, independently from their concentration

9 A number of substances are exempted for registration in REACH (e.g. the substances listed in Annex 1V)

10 This approach does not apptyd number of specific substances like minerals (see chapter 7.5 for more details)
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Example
Main constituent | Upper | Typical | Lower |Impurity Upper | Typical | Lower | Substance
content| content | content content | content | content| identity
(%) (%) (%) (%) (%) (%)

aniline 90 75 65 phenanthrene 5 4 1 Reaction

naphthalene 35 20 10 ma}ssof
aniline and
naphthalene

According to the rules in this TGD, this substancecsnatitoltit substance. Although the rangeanfstuemnt is > 80%, this
happens only occasionally and the typical composition is < 80%.

Occasionally it is convenient to consider a substance as acon#iituentsubstanceven when
oneconstitueni s present at O 80 %. Fotwo censtituemps,lore,at a s
85% and another at 10%, the balance being impurities. Both constituents contribute towards and
are essential for the desired technical effect of the substance. In this case, despite one constituent
being present at 80%, the sustance can be described as a-twastituent substance.

Guidance, how to describe muttbnstituent substances in IUCLID 5, is given in Chapter 8.2.2.

4.2.2.3 Analytical Information

In cases where spectral data provides information on the composition of ttieonstituent
substancehis information shoulde given.Several spectroscopic methodan besuitable in
particular Ultraviolet and Visible Absorption Spectroscopy (UV/VIS), Infrared Spectroscopy
(IR) Nuclear Magnetic Resonance Spectroscopy (NMR) arssMspectroscopy (MS). For
inorganic substances, the use ofR&y Diffraction (XRD) or XRay Fluorescence (XRF) or
Atomic Absorption Spectroscopy (AAS) may be more suitable.

The use ofchromatographic methods, such as Gas Chromatography (GC) and/or High
Performance Liquid Chromatography (HPLC) is neetlecconfirm the composition of the
substancdf appropriate, also other valid congtint separation techniques nisy/used.

Spectroscopic and analyticalethodsare subject to continuous change. Therefaiteis the
responsibility of the registrant to present appropriate specichhnalyticatiata.

4.2.2.4 Registration of individual constituents of a multiconstituent substance

In general, recording theentity of substances for the purpose of (pre)registratuldfollow

the multiconstituent substances approdch. registration of the multonstituent substance)
As a deviation from that approach, individual constituents can be registered, if justifibble
possibility to deviate from the standard ede identify (and potentially register) substances by
their individual constituents is given, when

- there is no reduction in information requirements;

- there is sufficient existing date justify the approach of registering the individual
constituents.e. the approach should normally not instigadeliional (vertebrate animal)
testing compared to the standard apprpach

- registering the individual constituents leads to a more efficient situatiorayiogding
numerous registrations of substances whiehcamposed of the same constitugnts

26



GUIDANCE FOR SUBSTRNDENTIFICATIONDAMMING IN REACH

- the information on the composition of the individual reaction masses is given.

The flexibility offered should not be abused to avoid data requirements. In the case of e.g. 1200
ton per year of a mukgonstituent subt ance A(C + D) o0, with a com
D, this approach would lead to two registrations with the following information:

Substance C
- Tonnage 600
- Data requirements to be fulfilled fod 000 ton (Annex X)

Substance D
- Tonnage 600
- Datarequirements to be fulfilletbr >1000 ton (Annex X)

This approach has to be combined with the REACH requirement to sum up volumes of the same
substance per legal entity. The proposal is to establish the data requirements as follows:

- add up all volumes fothe individual constituents (according to theantitiesin the
substance)

- refer to the highest volume of a substance that contains that constituent

The information requirements should be established based on the highest result. For the reporting
of tonnages, the result of the summation of the tonnage for each individual constituent should be
taken. Simplified examples are given hereafter to illustrate the practical implementation of this
approach:

Example 1

Multi-c onsti t uent s u b sstltoohapmcess @ithiD enkE l@galierstity, dront wdich
different substances are the result:

Substance 1: 50% C and 25 % D and 25 % E, 1100 tpa
Substance 2: 50% C and 50 %00 tpa

Also in this case theeaction product is the starting point: the two s$abses should be
registered as multonstituent substances. If the approach of registration of individual
constituents is followéd, the following would apply:

The reporting of substance D would in this case mean:

Tonnage: (25% * 1100) + (50% * 500)525 tpa

11The example is only intended to illustrate the establishment of the information requirements and the reporting of
volumes. It does not address whether the approachiiégolet in this case.
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Determination of the information requirements is based on the most severe requirement. In this
case: >1000 tpa, as the total tonnage of therauttin st i t uent substance 0CcC
tpa.

Note: in this example, the substances C and E shieutdgistered accordingly.

Example 2

Multi-consti tuent substance AG+H+1 0 is a result
different substances are the result:

Substance 3: 65% G and 15 % H and 20 % I, 90 tpa
Substance 4: 60% G and 40 %99,tpa

Reporting of substance G:

Tonnage: (65% * 90) + (60% * 90) = 152pa

Determination of the information requirements is based on the most severe requirement. In this
case: >100 tpa, as the total tonnage of the constituent G is above 100 tpa.

Note: in this example, the substances H and | should be registered accordingly

Besides the establishment of the information requirement mentioned, another consideration is the
number of new studies (on vertebrate animals) that need to be executed. Beftirg deca
strategy, potential registrants have to consider if there are sufficient existing studies (on
vertebrate animals) and if the proposed flexibility will lead to less or more new testing (on
vertebrate animals). The strategy that avoids new tegtimgertebrate animals) should be taken.

In case of doubt the standard route for recording the substance identity for the purpose of
registration should always be the identification of the substance as it is manufactured

4.2.3 Substances of defined chemicabenposition and other main identifiers

Some substances (e.g. inorganic minenadsich can be identified by their chemical composition
need to bdurther specified by additional identifiers to get thewn substance identification.
These substances candither moneconstituent substances or mwdoinstituent substances, but
need, in addition to the substance identification paramdgssribedn the previoushaptes,
other main identifiers to record the substance identity unequivocally.

Examples

Somenortmetallic minerals (from natural sources or rmade) with unique structures also need the morphc
and mineral composition to identify the substance unequivocally. An examptaolsy (CAS 1332%58-7)
composed of kaolinite, potassium aluminium stécdeldspar and quartz.

The current developments in natexhnology and insights in related hazard effects may cause
the need for additional information on seize of the substances in the future. The current state of
development is not mature enoughroludeguidance on the identification of substances in the
nanoformin thisTGD.
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4231 Naming convention

In principal, the same naming convention as for momastituent substances (Sekapterd.21)
or multi-constituent substances (Seleapterd.22) needsa be followed.

For inorganic minerals the mineralogical names can be used for the constituents. For example,
apatite is a multiconstituent substance comprised of a groupludsphate mineralsusually
referred to adydroxylapatite fluorapatite, and chlapatite, named for high concentrations of
OH, F, or CI" ions, respectively, in therystal lattice The formula of the mixture of the three

most common species Ga(POy)3(OH, F, Cl). Another example is aragonite, one of the special
crystalline struatres of calcium carbonate.

4.2.3.2 Identifiers

These substances are identified and named according to the rules forconstituent
substances (se@hapter4.21) or multi-constituent substances (s€bapter4.22). The other
specificmain identification paramete to be added depend on the substance. Examples of other
main identifiers can be elemental composition with spectral data, the crystalline stagture
revealed by Xray diffraction (XRD), Infra Red absorption peaksyelling index, cation
exchangecapacty or other physicahindchemical properties.

For minerals,i.e. it is important to combine the results of the elemental composition with the
spectral data to identify the mineralogical composition and crystalline structure, which is then
confirmed by cheacteristic physial-chemical properties like crystalline structure (as revealed by
X-ray diffraction), shape, hardness, swelling capacity, density and/or surface area.

Examples of specific additional main identifiers can be given for specific minesatsinarals
have characteristic physieahemical properties which enable the completion of their
identification, e.g.:very low hardness for talc, swelling capacity of bentonite, shapes of
diatomite, very high density of barite and surface area (nitrodgoration).

Guidance, how to describsubstances of defined chemical composition and other main
identifiersin IUCLID 5, is given in Chapter 8.2.3.

4.2.3.3 Analytical Information

The same analytical information as for mesanstituent substances (Seleapterd.21) or multi
constituent substances (s€hapter4.22) should be given. For those substances for which
spectral data, GC or HPLC chromatograms are not sufficient for identification, information
resulting from other analytical techniques shall be given, %=y diffraction for minerals,
elementary analysis etc. The criterion is that sufficient information should be provided to
confirm the structure of the substance.

4.3 UVCB SUBSTANCES

Substances obUnknown orVariable compositionComplex reaction productsr diological
materials also called UVCBsubstancesannot be sufficiently identified by their chemical
composition because

-~ The number of constituents is relatively lasgel/or
- The composition is, to a significant part, unknoavra/or

- The variability d composition is relatively large or poorly predictable
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As a consequence, UVCB substances require other types of information for their identification,
in addition to what is known about their chemical composition.

It can be seen frorable 42 that the man identifiers for the various types of UVCB substances

are related to the source of the substance and the process used; or they belong to a group of
Aot her main identifierso (e.g. Achr dkmalbfogr ap
identifiers given inTable 42 represent an illustration of variability of types and shall not be
regarded as a comprehensive overview. Where the chemical composition of e.g. a complex
reaction product or a substance of biological origin is known, substance whiaifishould be
identified either as aono or multi-constituent substance, as appropriate. The consequence of
defining a substance as UVCB is that aignificantchange of source or process would be likely

to lead to a different substance that showdddygistered again. If a reaction mixture is identified

as a -dlgnudttiituent substanceo, the substance n
by different processes so long as the composition of the final substance stays within the specified
range. Hence, a new registration would not be required.

Generic guidance on UVCBubstances can be found@mapter4.31 and specific guidance on
substances with variation in the carbdrain lengths, substances obtained from oil or oil like
sourcesand enzyrmas, as specific types of UVCB substance§ liapterd.32.

4.3.1 General guidance orlJVCB Substances

This chapterof the TGD provides generic guidance on how to use certain main identifiers,
besides the substance identification parameters of REACH Anngtelv 2), to identify UVCB
substances.

4.3.1.1 Information on chemical composition

UVCB substances either cannot be uniquely specified with the U@ of the constituents,

as not all the constituents can be identified; or they may be generically specifiedrbatlagk

of specificity due to variability of the exact composition. Due to the lack of differentiation
bet ween constituents and i mpurities, the ter
be regarded as relevant for UVCB substances.

However, thechemical composition and the identity of the constituents should still be given as
far as known. The description of the composition can often be given in a more generic way, for
exampl e #fAl i ne@t 6 diadoholyethaxylates with &®hols GTOL4 and 410

et hoxyl aAdditionally information on chemical composition can be given on the basis

of well-known reference samples or standards; and in many cases indexes and existing codes can
be usedin addition Other generic information on éhcomposition can consist of so called

Afi nger pr ien.tchsomatograghia or specral images that show a characteristic peak
distribution pattern.

For a UVCB substance, aknown constituents, present ato n c e n t nQtshoalsbe O
specified by at leasEnglish IUPAC name andpreferably a CAS numbgrthe typical
concentrations andoncentrationgangesof the known constituents shoule givenas well
Constituents that are relevant for the classiftwaind/or PBT assessmé&hof the substance
shall always be identifiedy the same identifiers, independently from their concentration

12 More information on PBT assessment and relevant concentration limits can be found in RIP 3.2 TGD Chemical
Safety assessment section on PBT assessment
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Unknown constituents are, if possible, identified by a generic description of their chemical
nature. Additives should beompletely specified in a similar way to that described for well
defined substances.

4.3.1.2 Main identification parameters i name, source and process

As the chemical compositioalone is not sufficient fosubstance identification, the substance
shallin gener&be identified byits name, its origin or source and the most relevant steps taken
during processing. Other substance properties can also be important identifiers, either as relevant
generic identifiers (e.g. boiling point) or as crucial identifiers foec#fic groups of substances

(e.g. catalytic activity for enzymes).

1. Name convention

In general, the name of a UVCB substance is a combination of source and process with the
general format: first the source and then the process(es).

- A substance deriveddm bological sourcess identified by the name of the species.
- A substance derived fromon-biological sourcess identified by the starting materials.

—~ Processes are identified by the type of chemical reaction if synthesis of new molecules is
involved, or as a type of refinement step e.g. extraction, fractioning, concentration, or as

residue.
Examples
EC number EC Name
296-3582 Lavender, Lavandula hybrida, ext., acetylated
307-507-9 Lavender, Lavandula latifolia, ext., sulfurized, palladium salt

In case of reaction produatisfferentformats have been used in the EC Inventory, e.g.

- EINECS:Main starting material, reaction product(s) of other starting material(s)
-~ ELINCS: Reaction product(s) of starting material(s)

Examples

EC number EC Name

232-341-8 Nitrous acid, reaction products withrdethyt1,3-benzenediamine hydrochloride

263151-3 Fatty acids, coco, reaction products with diethylenetriamine

4001605 Reaction products of tadiil fatty acids, diethanolamine and boric acid

4281904 Reacton product of: 2,4diamino-6-[2-(2-methyt1H-imidazol1-yl)ethyl]-1,3,5triazine and
cyanuric acid

In this TGD, the generic format of the name of reaction produéfReaaction product of [names

of t he st arlnhprincgle,tha hames ishoubdsgjven.in English language according

to the IUPAC nomenclature rules. Other internationally accepted designations can be given in
addition. It is recommended to substitute the wérde act i ono i n t he name \
of reaction described in generic way e.g. esterification or salt formation etc. (see guidance in

the four specific UVCB sublasses, below).
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2. Source

The source can be divided into two groups:

2.1. Sources of biological nature

Substances of biological origirave to be definedytthe genus, species and the family igus
cembra, PinaceaeneansPinus (genus),cembra (species),Pinaceae(family), and strainor
genetic typeif relevant.If appropriate the tissue or the part of the organism used for extraction
of the substance,.g. bone marrow, pancreas; or stem, seeds or, shasld be given as well

Examples

EC number EC name

2832945 Saccharomyces cerevisiae, ext.

EC description

Extractives and their physically modified derivatives such as tinctures, concretdstesh)so
essential oils, oleoresins, terpenes, tergfieze fractions, distillates, residues, etc., obtained fi
Saccharomyces cerevisiae, Saccharomycelaceae.

296-3509 Arnica mexicana, ext.

EC description

Extractives and their physically modified dexiives such as tinctures, concretes, absolutes,
essential oils, oleoresins, terpenes, tergieee fractions, distillates, residues, etc., obtained fi
Arnica mexicana, Compositae.

2.2. Chemical or mineral sources

In the case of reactigoroductsof chemical reactions, the starting materials have to be described
with their IUPAC naméan English languageMineral sources have to be described in generic
terms e.g. phosphate ores, bauxite, china clay, mineral gas, coal, peat.

3. Process

Processes are idiéired by the type of chemical reaction if synthesis of new molecules is
involved; or as a type of refinement stepgy. extraction, fractioning, concentration; or as a
residue of a refinement.

For some substances, e.g. chemical derivates, the procédsestescribed as a combination of
refinement and synthesis.

—  Synthesis

A certain chemical or biochemical reaction occurs between the starting materials resulting in
the substance. For example, the Grigraaction, sulfonation, enzymatisplitting by
protease or lipase etc. Many derivation reactions beddsgjo this type.

For newly synthesised substandes which the chemical composition cannot be given, the
starting materials are the main identifier together with a specification of the reaetitine

type of chemical reaction. The type of chemical reaction is indicative for the molecules
expected to be present in the substance. There are several types of final chemical reaction:
hydrolysis, esterification, alkylation, chlorination etc. As thigegi only generic information
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about the possible substances produgednany cases chromatographic fingerprint will
also be necessary for full substance characterisation and identification.

Examples
EC number EC Name
294-801-4 Linseed oil, epoxidisedeaction products with tetraethylenepentamine
401-530-9 Reaction product of (Rydroxy-4-(3-propenoxy)benzophenone and triethoxysilane) \
(hydrolysis product of silica and methyltrimethoxysilane)
- Refinement

Refinement can be applied in many ways ubstances of natural or mineral origin, where
the chemical identity of the constituents is not changed, butctimeentration of the
constituents arehangedg.g.cold processing of plant tissue followed by extraction with an
alcohol.

Refinement can be fther defined in processes like extraction. The substance identification
depends on the type of process:

- For substances derived by physical metheds. refinement or fractionating, the -@ft
range and parameter of the fraction shall be specifigfd (nolecular size, chain length,
boiling point, volatility range etc.);

- For substances derived by concentrating, e.g. products from metallurgical processes,
centrifuged precipitates, filter residues etc., the concentration step shall be specified
together wih the generic composition of the resulting substance in comparison to the
starting material;

Examples

EC number EC Name

408-250-6 Organotungsten compound concentrate (reaction products of tungsten hexachloride wit|
methylpropar2-ol, nonylphenol anghentane2,4-dione)

- For residues of a specific reaction, e.g. slags, tars and heavy ends, the process is to be
described together with the generic composition of the resulting substance;
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Examples

EC number EC Name

2836599 Tin, melting residues
EC description
Substance resulting from the use and production of tin and its alloys obtained from prim:
secondary sources and including recycled plant intermediates. Composed primarily
compounds and may contain other residual nonferrous naetdltheir compounds.

2936936 Soybean meal, protein extn. Residue
EC description
By-product, containing primarily carbohydrategroducel by an ethanolic extraction ¢
defatted soybean.

— For extracts, the extraction method, the solvent used foxtr@ecgon and other relevant
conditions e.g. temperature/temperature range) shall be given.

- For combined processing, each process step shall be specified (in a generic way) in addition
to the source information. This combined processing is of particl&rance in the case of
chemical derivations

Examples:

0 A plant is first extracted, the extract is distilled and the distilled fraction of the plant extract is used for
chemical derivation. The resulting substance may be further purified. The purifiedcprodght
eventually be well defined by its chemical composition and there is no need to identify the substance as a
UVCB. If the product is still to be considered as UVCB, the combined processing can be described as a
Apuri fied chemiiclaleddefrriavcattieo nofofa adipsitant extract .

If the further processing of an extract includes only physical derivation, the composition will change but
without intended synthesis of new molecules. Nevertheless, the change of composition results in a
different subsince, e.g. a distillate or precipitate of a plant extract.

o For the production of petroleum products, chemical derivation and fractioning are often used in
combination. For example, oil distillation followed by cracking generates a fraction of the staatiegal
and also new molecules. Thus, in that case, both types of processes should be identified or the distillate
should be specified as the starting material of the cracking. In particular, this applies to petroleum
derivates that often result from ambination of processes. However, a separate specific system can be
used for identification of petroleum substances (see Chapter 4.3.2.2).

As a chemical derivate of an extract will not contain the same constituents as the parent extract,
it shall beregared as a different substance. This rule may have as a consequence that the
identification by name and description deviates from the earlier EINECS name and description.
At the time of the setting up of the EINECS inventory, extracts from different processes
different solvents and even physical or chemical derivates were often covered under one single
entry. These substances may be registered as a single substance under REACH, provided that the
hazardous properties do not differ and warrant the same aasisifi. However, there may be
reasons e.g. broad substance description in EINE@Sidentify several different substances

under one EINEC&umber

4.  Other substance identification parameters

Besides the&ehemicalname, the source anlde specification ofthe process, a UVCB substance
should include any other relevant information, as required by REACH Anhetem 2.
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Especially for specific types of UVCB substancegher identification parameters can be
relevant Additional aher identifiers may include

- Generic description of chemical composition;

- Chromatographic fingerprint or other types of fingerprint;
- Reference material (e.g. 1ISO);

- Physicalchemical parameters (e.g. boiling point);

- Colour Index number;

—~  AISE number.

Specific guidance on the rules atniteria, how to use the name, source and process information
for the identification of UVCB substancgeas included below for various types of sources and

processes. In the following paragraphs four-syies of UVCB substances are described as a
combindion of biological or chemical/mineral sources and processes (synthesis or refinement).

Guidance, how to describe UVGBbstances IUCLID 5, is given in Chapter 8.2.4.

UVCB sub-type 1, where the source is biological and the process is a synthesis

Substaces of biological nature can be modified in (bio)chemical processing to generate
constituents that were not present in the starting materigl chemical derivates of plant
extracts or products of enzymatic treatment of the extracts. For examplengrotei be
hydrolysed by protease to generate oligopeptides, or cellulose from wood can be carboxylated to
yield Carboxy Methyl Cellulose (CMC).

Products of fermentation may also belong to this UVCB-tgpb. For example, vinasse is a
product of sugar feremtation that, compared to the sugar, contains many different constituents.
When fermentation products are further purified, the substances may eventually become fully
identifiable by their chemical composition and shouoll longer be identifiechs an UVCB
substance

Enzymes are a special group of substances that can be derived by extraction and further
refinement from a source of biological origin. Although the source and the process could be
specified in detail, this does not generate the specific intosman the enzyme. For these
substances, a specific system for classification, naming and identification shall be used (see
Chapterd.32.3.

For substance identification, the final process step shall be given and/or any other process step
that is relevanfor the identity of the substance.

A description of the chemical process shall be a generic description of the type of process
(esterification, alkaline hydrolysis, alkylation, chlorination, substitution etc.), together with
relevant process circumstasc

A description of the biochemical process can be a generic description of the catalysed reaction,
together with the name of the enzyme catalysing the reaction.

For substances produced by fermentation or (tissue) cultures of species, the fermentsg spec
type and general conditions of fermentation(batch or continuous, aerobic, anaerobic, anoxic,
temperature, pH etc) shld be given, together with any further process steps applied to isolate
the fermentation producte.g. centrifugation, precipitatiorextraction etc. If these substances

are further refined, this may yield a fraction, a concentrate or a residue. These further processed
substances are identified with additional specification of the further process steps.
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UVCB sub-type 2, where the soure is chemical or mineral and the process is a synthesis

UVCB substancesbtained fromchemical or mineral sources, derived via a process in which
new mol ecul es are oduttheskExzampl @as eofirelemi oa
are esterificabn, alkylation or chlorination products. Biochemical reactions by application of
isolated enzymes are special types of chemical reactions. However, if a complex biochemical
pathway of synthesis is applied using complete rmicganisms, it is better to nsider the
resulting substance as a fermentation product and identify it by the fermentation process and
fermenting species rather than by the starting materials (see UVGigmub).

Not every reactioproductshould automatically be specified as a UV@Ba reactionproduct

can be sufficiently defined by the chemical composition (including some variability),
identification as a muHconstituent substance (s&hapter4.22) should be preferred. Only

when the composition of the reactiproductis insuficiently known or poorly predictable the
substanceshouldbe identified as a UVCB substandeg@actionproducd ) . The i dentif
reactionproductis based on the starting materials for the reaction and on the (bio)chemical
reaction process in wth the substance is generated.

Examples

EC number EINECS Name CAS-number
2940062 Nonanedioic acid, reaction products witlagino-2-methyt1-propanol 9167202-5
2941485 Formaldehyde, reaction products with diethylene glycol and phenol | 9167332-4

A main identifier for reaction products is the description of the manufacturing process. For
substance identification, the final or most relevant process step shall be given. The chemical
process description shall be a generic description of the type oégzrde.g. esterification,
alkaline hydrolysis, alkylation, chlorination, substitution etc.), together with relevant process
circumstances. A biochemical process shall be described by the type of reaction, together with
the name of the enzyme catalysing tkaction.

UVCB sub-type 3, where the source is biological and the process is refinement

UVCB substances of biological origin, resulting from a refinement process in which no new
molecules are intentionally generated can be e.g. extracts, fractionextfact, concentrates of
an extract, purified extract or process residues of substances of biological origin.

As soon as an extract is further processed, the substance is no longer identical with the extract
but is another substance that belongs to andNEB subtype, e.g. a fraction or a residue of an
extract. These substances shall be specified with additional (further) processing parameters. If
the extract is modified in chemical or biochemical reactions, generating new molecules
(derivates)the identification of the substance is covered using the guidance of UVCiB/pal2

or Chapter4.2 for a well defined substance.

This differentiation of further processed extracts may have the consequence that the new name
and description will differ from thosm the EINECS inventory. At the time of setting up the
inventory, such a differentiation has not been made and all types of extracts with different
solvents and further process steps might have been covered under a single entry.

The first main identifieffor this subtype of UVCB substances is the family, genus and species

of the organism from which the substance origindtesppropriate the tissue or the part of the
organism used for extraction of the substasiveuld be givene.g. bone marrow, pana or

stem, seeds or roots. For substances of microbiological origin, the strain and genetic type of the

36



GUIDANCE FOR SUBSTRNDENTIFICATIONDAMMING IN REACH

species shall be defined.

If the UVCB substance is derived from a different species, it wilidgarded as different
substancegven ifthe chemichcomposition might be similar.

Examples
EC number | EINECS name

2909771 Oxidised logwood (Haematoxylon campechianum) extract

EC description

This substance is identified in the colour index by colour index constitution No C.I. 75290
oxidised.

2820149 Pancreatic extracts, deproteinated

The second main identifier is the processing of the substang.ethe extraction process, the
fractioning, purification or concentration process or the processnfhances the composition

of the residue. Thugefinements of extracts made by different processes, e.g. using different
solvens or different purification steps, witiesult indifferent substances.

The more steps are applied for refinement, the more feasible it will become to define the
substance bits chemical composition. In that case, different source species or different process
modifications do not lead automatically to a different substance.

A main identification parameter for substances of biological origin is the description of the
relevantprocesses. For extracts, the extraction process shall be described to the level of detail
relevant for the identity of the substance. At least the solvent used shall be specified.

When further process steps are used for manufacturing the substances dratti@ning or
concentration, the combination of relevant process steps shall be described, e.g. the combination
of extraction and fractioning including the eft ranges.

UVCB sub-type 4, where the source is chemical or mineral and the process is imement

Substances of neliological origin i.e. that areor originate from minerals, ores, coal, natural

gas and crude oil, or other raw materials for the chemical industry, and resulting from processing
without intentional chemical reactions can berfjpd) fractions, concentrates or residues of
these processes.

Coal and crude oil are used in distillation or gasification processes to produce a wide variety of
substancese.g. petroleum substances and fuel gases atd also residues such as tars and
slags. Very often, a distilled or otherwise fractionated product is immediately further processed,
including chemical reactions. In such cases, substance identification shall follow the guidance
given for UVCB suktype 2 as the process more relevanthan the source.

For petroleumsubstancesa special dentification systemis used (see Chapter 4.32.2).
Substances coveréy that system include fractions and chemical reagir@aducts

Other substances in UVCB stype 4may include ores, ore concenteatand slags containing
varying amounts of metals that may be extracted by metallurgical processing.

Minerals such as bentonite or calcium carbonate can be processed by e.g. acid dissolution and/or
chemical precipitation or in ieaxchange columns. Whehe chemical composition is fully
defined, minerals should be identified according to the guidance in the appropriate part of
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Chapter4.2. If minerals are processed oty mechanicaimethods e.g.by grinding, sieving,
centrifugation, flotation etcthey are still consider to be the same as the mineratsmined.
Minerals that are produced through a manufacturing processi céor the purpose of
identificatior}3 - be regarded to be the same as their naturally occurring equivalent provided the
compositionis similar and the toxicity profile identical

A main identification parameter for substances of-hmbogical origin is the description of the
relevant process step(s).

For fractions, the fractioning process shall be described with the parameters-afidange for
the isolated fraction, together with a description of previous process steps when relevant.

For the concentration step, the type of process evaporation, precipitation etc. shall be given
and the ratio between the starting concemnatand the end concentration of the main
constituents shall be given, in addition to information about the previous process step(s).

A main identification parameter for residues of #imological origin is the description of the
process from which the rekie originates. The process can be any physical reaction that
generates residues, e.g. purification, fractioning, concentration process.

4.3.1.3 Analytical information

In cases where spectral data provides information on the composition of the UVCB substance,
this informationshouldbe given. Several spectroscopic methods are used for spectra (UV/VIS,
infra-red, nuclear magnetic resonance or mass spectrum). Methods and insights into how to use
these methods is subject to continuous change. Therefore, it is tespensibility of the
registrant to present appropriate spectral data.

A chromatogram that can be used as a fingerprint shall be given to characterise the composition
of the substance. If applicable, also other valid constituent separation techniquesenuiggd.

4.3.2 Specific types of UVCB substances

This sectiongives guidance on specific groups of UVCB substaragsstances with variation in
the carborchain length (4.2.1); substances obtained froml or oil like sources (4.2.2); and
enzymes (4.2.3).

4.3.2.1 Substances with variation in the carbonchain lengths

This group of UVCB substances deals with laatgain alkyl substances with variation in the
carbonchain length, e.g. paraffins and olefins. These substances are either derived from natural
fats or oib or produced synthetically. The natural fats oatggreither from plants or animals.

Long carborchain sibstances derived fromplants have normally only even number chain
lengths, wherea®ng carborchainsubstances obtained from animsalircesalso indude (some)

odd number chain lengthSynthetically produced long carb@hain substances can comprise

the whole range of carbon chains, even andmuatdbered

Identifiers and naming convention

13 The same approach for identification for natural occurring and chemically produced minerals does not
necessarily mean that the legal requirements (e.g. exemptions from registration) are the same
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The group comprises substances whose individual constituawes & common structural
feature: One or more lonaghain alkyl group(s) with an attached functional grodjne
constituents differ from each other with respect to one or more of the followingchiiiyi
group characteristics:

Length of carbon chain (carbammber)
Saturation

Structure (linear or branched)
Position of the functional group

The chemical identity of the constituents can be descehb#ttiently and systematically named
by using the following three descriptors:

The alkyl descriptor which descilbes the number of carbon atoms tive carbonchain
length(s) of the alkyl group(s).

The functionality descriptor which identifies the functional group of the substance, e.g.
amine, ammonium, carboxylic acid.

The salt descriptor, the cation / anion of anyak, e.g. sodium (N3, carbonate (C&),
chloride (CI).

Alkyl descriptor

In general, the alkyl descriptor,{ refers to saturated, linear alkghains comprising all
chain lengths from x to y, e.gsg& corresponds to 4. Cy, Cyo, C11 and Go.

It hasto be indicated, if the alkyl descriptor refers only to even or odd numbered alkyl
chains, e.g. €12 (even numbered)

It has to be indicated if the alkyl descriptor refers (also) to branched alkyl chains, e.g.
Cs-12 (oranched)Or' Cs-12 (linear and brancii

It has to be indicated if the alkyl descriptor refers (also) to unsaturated alkyl chains, e.g.
C12.22 (c18 unsaturated)

A narrow alkyl chain lengths distribution does not cover a broader one and vice versa, e.g.
Ci014 does not correspond ta6s

The alkyl descriptor can also refer to the source of the alkyl chains, e.g. coco or tallow.
However, the carbenhain length distribution must correspond to that of the source.

The above described system should be used to describe substances with varilagiararbon
chain lengths. It is not suitable for welkfined substances, which can be identified by a definite
chemical structure.

The information on the alkyl descriptor, the functionality descriptor and the salt descriptor is the
basis for the naming dhis type of UVCB substance. In addition, information on the source and
the procesmay beuseful toidentify the substance more precisely.
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Examples
Descriptors Name
Alkyl descriptor alkyl chain lengths 6.1 fatty acids (C16aL8) cadmium salts
Functionality descriptor fatty acids (carboxylic acid)
Salt descriptor cadmium salts
Alkyl descriptor di-Cyo1g-alkyl-dimethyl di-C10-18-alkyl-dimethylammonium chloride
Functionality descriptor ammonium
Salt descriptor chloride
Alky! descriptor trimethyl tallowalkyl trimethyktallowalkyl-ammonium chloride
Functionality descriptor ammonium
Salt descriptor chloride
4.3.2.2 Substancesobtained from oil or oil like sources

Substancesbtained from oil (petroleum substances) or oil like sources (e.g.areadlbstances
of very complex and variable or partly undefined composition.this chapter petroleum
substances are used to demonstiadev to identify this specific type of a UVCB substance.
However, the same approach couldalppliedto other substances obtainedm oil like sources
ascoal.

The starting materials used in the petroleum refining industry may be crude oil, or any specific
refinery stream obtained by one or more processes. The composition of the final products
depends on the crude oil used for the maatufre (as the composition of the crude oil varies
depending on the place of origin) and the subsequent refinery processes. Therefore, there is
natural, processmdependent variation in composition of petrolesubstancefRasmussen et al

1999]

1.  Naming convention

For the identification of petroleum substances, it is recommended to give the name according to
an establishedomenclaturesystem[also used byJS EPA]. This name consists usually of the
refinery process, t he s ttion@rachatasterigics.ufithe substamcel g e
contains > w/w% of 4 to 6membered condensed ring aromatic hydrocarbons, this
information shall be included in the description. For petroleum substavitesan EINECS

number the name given in the EC Invenga@hall be used.

2. Identifiers

Terms and definitions for identification of
source, refinery process, general composition, carbon number, boiling range or other appropriate
physical characteristics, andeplominant hydrocarbon type [US EPA].

The identification parameters of REACH Annex it¥ém 2 shouldbe given. It is recognised that
petroleum substances are manufactured to performance specifications rather than to
compositional specifications. Therefpaharacteristics like the name, carbdrain lengthrange,

boiling point viscosity, cut-off values and other physical properties are generally more helpful
than compositional information in order to identify the petroleum substance as clearly as
possible

Although chemical composition is not the primary identifier for UVCB substance&nthen
main constituents10%) shall be given and the composition shall be described in generic terms
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e.g. molecular weight range, aliphatics or aromatics, degree of hydrogenation and other essential
information. Moreover, any other constituent at lower concentratioich has inpact on the
hazard classification shall be identified with name pital concentration.

4.3.2.3 Enzymes

Enzymes are most often produced by fermentatfornicro organisms, but occasionally from
plant or animal origin The liquid enzyme concentrate, resultingoiih the fermentatioror
extractionand subsequent purification steps contadoesides wateithe active enzyme protein
andother constituents comprising residues from the fermentatemrproteins, peptides, amino
acids, carbohydrates, lipids and inargasalts

The enzyme protein together with the other constitudetsving from the fermentatioor
extraction process, but excluding any water, which may be separated without affecting the
stability of the enzyme protein or changing its compositionykshbe regarded as the substance
for identification purposes.

The enzymesubstancetypically contains 180% (w/w) of the enzyme protein. The other
constituents vary in percentage and depend on the productianismused, the fermentation
medium, and perational parameters of the fermentation process as well as the downstream
purification applied but the composition will typically be within the ranges indicated in the
following table

Active enzyme protein 10- 80%
Other proteins + peptides and amamds 5-55%
Carbohydrates 3-40%
Lipids 0-5%
Inorganic salts 1-45%
Total 100%

The enzymesubstances houl d be r egagulesdt aansc ed @WWeCHB o i
partly unknown composition. The enzyme protein should be regarded asstitusmt of the
UVCB substanceHighly purified enzymes may be identified as substances ofdeélhed
composition (monaonstituent or multconstituent) and should be identified accordingly.

In EINECS, the main identifier for enzymes is the catalgotivity. Enzymes are listed as
generic entries without further specification or with specific entries indicating the source
organism or the substrate.

Examples

EC number EINECS name CAS number
2785471 Proteinase, Bacillus neutral 76774431
2785885 Proteinase, Aspergillus neutral 77000136
2544536 Elastase (pig pancreas) 3944521-1
2624024 Mannanase 6074869-8

A study on enzymes commissioned by the European Commission [UBX)] 2lggested
identifying enzymes accordintp the internation& system for enzym@&omenclature lUBMB
(International Union of Biochemistry and Molecular Biolpgyww.chem.gmul.ac.uk/iubmjp/
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This approachis takenover in this TGD and will enable a more systematic, detailed and
comprehensive identification of enzymssampared to EINECS.

1.  Naming convention

Enzymes are named according to the IUBMB nomenclature conventions
[http:/mww.chem.gmul.ac.uk/iubmb/enzyme/index.html].

The IUBMB classification systemrovides a unique four digit number for each enzyme type and
catalytic function (e.g. 3.2.1.1 fa-amylase)®. Each number may comprise enzymes of variable
amino acid sequence and origin but the enzyme functionality is ideftloaliname and number
from the IUBMB nomenclature should be used for substance idatiic The IUBMB
nomenclature classifies the enzymes into six main groups:

1. Oxidoreductases
Transferases
Hydrolases
Lyases

Isomerases

o 00~ WD

Ligases

The following example is given to illustrate an entry according to the IUBMB nomenclature:
EC 3.4.22.33

Accepted rame: fruit bromelain

Reaction: Hydrolysis of proteins with broad specificity for peptide bondsPBeVal-Arg T
NHMec is a good synthetic substrate, but thermiaction on ZArg-Arg-NHMec (c.f. stem
bromelain)

Other name(s):juice bromelain; ananase; bromelase; bromelin; extranase; juice bromelain;
pinase; pineapple enzyme; traumanase; fruit bromelain FA2

Comments: From the pineapple plamynanas comosuscacely inhibited by chicken cystatin.
Another cysteine endopeptidase, with similar action on small molecule substrates, pinguinain
(formerly EC 3.4.99.18), is obtained from the related pRBramelia pinguin but pinguinain

differs from fruit bromelain irbeing inhibited by chicken cystatin [4]. peptidase family C1
(papain family). Formerly EC 3.4.22.5 and included in EC 3.4.22.4

Links to other databases BRENDA, EXPASY, MEROPS CASregistry number: 90600-7

References:

1. Sasaki, M., Kato, T. and lida, S. Antigenic determinant common to four kinds of thiol
proteases of plant origid. Biochem. (Tokyaj4 (1973) 635%37. [Medline Ul:74041600

4 The termsi E C  n u (fnEreymé Commission numbem)n d Al UBMB number 0 are

synonyms. In order to avoid misunderstandings,# r ecommended to use the term
numbers code from the [IUBMB.
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http://merops.sanger.ac.uk/cgi-bin/merops.cgi?id=c1
http://www.brenda.uni-koeln.de/php/result_flat.php3?ecno=3.4.22.33
http://www.expasy.org/cgi-bin/nicezyme.pl?3.4.22.33
http://merops.sanger.ac.uk/cgi-bin/merops.cgi?id=C01p028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=74041600&dopt=Abstract
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2. Yamada, F., Takahashi, N. and Murachi, T. Purification and characterization of a proteinase
from pineapple fruit, fruit bromelain FAQ. Biochem. (Tokyo)9 (1976)12231234. [Medline

Ul: 76260156

3. Ota, S., Muta, E., Katanita, Y. and Okamoto, Y. Reinvestigation of fractionation and some
properties of the proteolytically active components of stem and fruit bromelaBBmchem.
(Tokyo)98 (1985) 21228. [Medline U1:86008148

4. Rowan, A.D., Buttle, D.J. and Barrett, A.J. The cysteine proteinases of the pineapple plant.
Biochem. J266 (1990) 86975. [Medline Ul:90226288

Examplesfor enzyme classification according IUBMB system
(http://www.chem.gmul.ac.uk/iubmb/enzyme/index.hHtml

Proteases are numbered by the followingriteria:

3. Hydrolases

3.4 Acting on peptide bonds (peptidases), with subclasses:

34.1 U-Amino-Acyl-Peptide Hydrolases (now in EC 3.4.11)

3.4.2 PeptidytAmino-Acid Hydrolases (now in EC 3.4.17)

3.4.3 Dipeptide Hydrolases (now in EC 3.4.13)

3.4.4 Peptidyl Peptide Hydrolases (now reclassified within EC 3.4)

3.4.11 Aminopeptidases

3.4.12 PeptidylamineAcid Hydrolases or Acylaminécid Hydrolases (now reclassified within 3.4)

3.4.13 Dipeptidases
3.4.14 Dipeptidyl-peptidases and tripeptidydeptidases
3.4.15 Peptidytdipeptidases
3.4.16 Serinetype carboxypeptidases
3.4.17 Metallocarboxypeptidases
3.4.18 Cysteinetype carboxypeptidases
3.4.19 Omega peptidases
3.4.21 Serine endopeptidases
And further, specific enzymes are identified:
3.4.21.1 chymotrypsin
3.4.21.2  chymotrypsin C
3.421.3 metridin
3.4.21.4  trypsin
3.4.215 thrombin
3.4.21.6 coagulation factor Xa
3.4.21.7 plasmin
3.4.21.8 now covered by EC 3.4.21.34 and EC 3.4.21.35
3.4.21.9 enteropeptidase
3.4.21.10 acrosin
3.4.21.11 now covered by EC 3.4.21.36 and EC 3.4.21.37
3.4.21.12 12 alytic endopeptidase
é
3.4.21.105

3.4.99 Endopeptidases of unknown catalytic mechanism
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Examplesfrom EINECS with IUBMB number added

EC number EINECS name CAS number IUBMB number
2785471 Proteinase, Bacillus nealr 76774431 3.4.24.28
2327522 Subtilisin 901401-1 3.4.21.62
2327344 Cellulase 901254-8 3.2.14

2. Identifiers

Enzymesubstanceare identified by the containing enzyme protein (IlUBKMd&nenclaturgand

the other constituents from the fermentatioBeside the enzyme protein, each specific
constituent is usually not present in concentrations above 1%. If the identities of these specific
constituents are not known, they can be indicated in a grouping approach (i.e. proteins, peptides,
amino acids, arbohydrates, lipids and inorganic salts). However, constituents have to be
indicated if their identities are known and they have toidamtified if their concentration
exceed 10 % orif they arerelevant for classification and labelliagdor PBT assesnents.

Enzymeproteins

Enzymeproteins inthe concentrate should be identified by

- IUBMB number

- Names given by IUBMB (systemic name, enzyme names, synonyms)
- Comments given by IUBMB

- Reaction and reaction type

-~ EC number and name, if appropriate

—~ CAS numbemnd name, if available

The reaction induced by the enzyst®uld be specifiedrhis reaction is defined by IUBMB.

Example

.dpha-amylase: Polysaccharide containiatpha-(1-4)-linked glucose units + H20 = maltooligosaccharides;
endohydrolysis of 1;4alpha-d-glucosidic linkages in polysaccharides containing three or mor@alpHa-linked
d-glucose units.

According to the enzyme class, a type of reaction shablloeated This can be oxidation,
reduction, elimination, addition or a reaction name.

15 More information on PBT assessment and relevant concentration limits can be found in RIP 3.2 TGD Chemical
Safety assessment section on PBT assessment
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Example

.dpha-amylase: Gglycosyl bond hydrolysis (endohydrolysis).

Constituentsother than the enzyme protein

All constituentsO 10 % (w/w) or relevant for classification and labellimpdor PBT
assessmetitshould be identified The identity of onstituents less than 10% can be indicated as
a chemical group. fleir typical concentration(®f concentration rangdsave to be giveri.e.:

—-  (Glyco)Proteins

~ Peptides and Amino acids

- Carbohydrates

- Lipids

- Inorganic Materiale.g. sodium chloride or otharorganic salts)

If it is not feasible to identify the other constituents of an enzyme concentrate sufficiently, the
name of the production organism (Genus and the strain or genetic type if relevant) should be
given as for other UVCB substances of biabadj origin.

If available, additional parameters can be given, e.g. functional parameters (i.e. pH or
temperature optima and ranges), kinetic parameters (i.e. specific activity or turnover number),
ligands, substrates and products andagors.

16 More informadion on PBT assessment and relevant concentration limits can be found in RIP 3.2 TGD Chemical
Safety assessment section on PBT assessment
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5 CRITERI A FOR CHECKING IF SUBSTANCES ARE THE
SAME

When checking whether or not the substances from different manufacturers/importers can be
regarded as the same, some rules should be respected. These rules which were applied for
establishing EINECSManual of Decsions,Criteria for reporting substances 6INECS, ECB

website Geiss et al. 1992, Vollmer et al. 1998, Rasmussen et al] $88ald be regarded as a
common base for identifying and naming a substance and thus finding a potergigist@nt of

this particular substance. In the following paragraphs guidance for identifying and naming
substances is given. Substances which are not regarded as the same may, however, be regarde:
as structurally related by application of expert judgement. Data sharing, méyertheless, be
possible for these substances if scientifically justified. However, this is not subject of this TGD,

is addressed in RIP 8Data Sharing

~ Thed8bHB %0 r ul ecofnosrt imaireant s ub s t8dM@1e0s%oa sr uw eel |1
multi-congituent substances should be applied.

No differentiation is made between technical, pure or analytical grades of the substances. The
Asameo substance may have all grades of an
different impurities. Howeverwell-defined substanceshould normally contain the main
constituengs) and the only impurities allowed are those derived from the production process
(for details se€hapter4.2) and additives which are necessary to stabilize the substance.

Where the imputy profile of awell-defined substance from different manufacturing sources
differs markedly, expert judgement will need to be applied to decide if these differences
affect whether test data generated on one substance can be shared with other SIEE members

- Hydrates and water fre®rms (anhydrous) of compounds shall be regarded as the same

substance.
Examples
Name and formula CAS number EC number Rule
Copper sulphate (CWH,0,S) 7758987 231-847-6
Sulphuric acid copper(2+) salt (1:1), 7758998 This substance is covered
pentahydrate itds anhydr ol
(Cu.H0, S5 H,0) number: 231847-6)

Hydratedand anhydvus forms have different chemical names and different CAS numbers.
However, one registration dossier has to be submifiée. water free form should be
registered. Hydrated forms are covered by this registration.
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- Acids or bases and their salts shall be regarded as different substances.

Examples

EC number Name Rule

201-186-8 Peracetic acid This substance shall notberegarded t he s an
C,H,03 sodium salt (EINECS 22624-9)

2206249 Sodium glycollate This substance shall not be regarded as the same as it
C,H405. Na corresponding acid (EINECS 21B6-8)

2024264 2-Chloroaniline This substance shall not begarded as the same as e.qg.
CsHeCIN benzenamine,-2hloro-, hydrobromide (gH¢CIN . HBr)

— Individual salts (e.g. sodium or potassium) shall be regarded as different substances.

Examples

EC number Name Rule

2085348 Sodium benzoate This substancehall not be regarded as the same as e.(
C/Hs0, . Na the potassium salEINECS 209481-3)

209481-3 Potassium benzoate This substance shall not be regarded as the same as ¢
CHs0, . K the sodium sa(EINECS 208534-8)

- Branched or linear alkyl chains sha#l kegarded as different substances.

Examples
EC number Name Rule
2950835 Phosphoric acid, dipentyl | This substance shall not be regarded as the same as tk

ester, branched and linear individual substances phosphoric acid, dipentyl ester,
branched ophosphoric acid,dipentyl ester

- Branched groups shall be mentioned as such in the IUPAC name. Substances containing
alkyl groups without any further information cover only the unbranched linear chains unless
otherwise specified.

Examples

EC number Name Rule

306-791-1 Fatty acids, C1246 Only substances with linear and unbranched alkyl groups
2794203 Alcohols, C1214 regarded as the same substance

2884548 Amines, C1218-alkylmethyl
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- Substances with alkyl groups using additional termsitke neo, branched etc, shall not be
regarded the same as the substances without that specification.

Examples

EC number | Name Rule

266-944-2 Glycerides, @1 This substanpe shall not be regardgd the .samgzﬁis(;
This substance is identified by :rtlj)t/);tg;ggr\l/vnh saturated alkyl chains which is branched

SDA Substance Name: C1218
trialkyl glyceride and SDA
Repoting Number: 16001-00

- Without explicit specification, alkyl chains in acids or alcohols etc. shall be considered to
repregnt only the saturated chains. Unsaturated chains shall be specified as such and are
regarded as different substances.

Examples

EC number | Name Rule

2003134 Stearic acid, pure {gHzs0> This substance shall not be regarded the same as Oleic ¢
pUre,ClgH3402 (ElNECS 204007—1)

— Substances with chiral centres

A substance with one chiral centre can exist indafiright-handed forms (enantiomers). In
the absence of any indication to the contrary, it is assumed that a substance is an equal
(racemic) nxture of the two forms.

Examples

EC number | Name Rule

201-154-3 2-chloroproparl-ol The individual enantiomers (Rchloroproparl-ol and
(S)2-chloropropanl-ol are not regarded equal to this entry

Where asubstancénas been enriched with a singleantiomeric form, the rules for multi
constituent substances apply.

Substances with multiple chiral centres can exist in 2n forms (where n is the number of chiral
centres). These different forms can have different phydiemical, toxicological and/or
eco-toxicological properties to each other. They should be regarded as separate substances.

—- Inorganic catalysts

Inorganic catalysts are regarded preparations For identification purposes;omponent
metals or metallic compounds should bensideredas individual substanceqwithout
specification of use
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Examples
Name Rule
Cobalt oxide-aluminium oxide Should be identified seperatly as:
catalyst - Cobalt Il oxide

- Cobalt Il oxide
- Aluminium oxide
- Aluminium cobalt oxide

- Enzyme concentratesith the same IUBMB number can be regarded as the same substance,
despite using different production organism, provided that the hazardous properties do not
differ significantly and warrant the same classification.

Multi -constituent substances

Directive 67548/EEC regulated thalacing of substances on the markigte production manner
of the substance was noglevant Therefore, a marketed mutionstituent substance was
covered by EINECS, il the single constituents were listed on EINECS; e.g. theeasc
mixture difluorobenzenes was covered by the EINECS entrieBiflibrobenzene (20680-7),
1,3-Difluorobenzene (20646-5) and 1,4Difluorobenzene (208429) although the isomeric
mixture itself was not listed on EINECS.

REACH instead requires theegistration of themanufactured substanchk is a case by case
decisionto establish to what extent the different steps while producing the substance are covered
by the definition6 ma n u f a (.. uifferemtgparification odistillation steps) If a multi-
constituent substance is produced it has to be registered (and is not covered by a registration of
the individual constituents); e.g. the isomeric mixture diflurobenzene is produced, thus
fdiflurobenzene as an i samte be registeneddoweuer,fer multi-constituent
substances, there is no need to test the substance as suclmaifahe profile of the substance

can be sufficiently described by tidormation of the individual constituentsf the individual
isomers 1,Difluorobenzee, 1,3Difluorobenzene and 1;Bifluorobenzene are produced and
mixed afterwards, the individual isomers have to be registered and the isomeric mixture would
be regarded as a preparation.

A multi-constituent substance wfain constituents A, B and C shalbt be regarded as same as a
multi-constituent substance wfain constituenté\ and B oras areaction masef A, B, C and D.

- A multi-constituent substance is not regardgdalto a substance with only a subset of the
single constituents.

Examples

EC number Name Rule

207-205-6 2,5Difluorotoluene These two substances are not regardeth@same as thg
2072119 2 4Difuorotoluene | e oy & subset of al poseible jsomera.

- The registréion of a multiconstituent substance does not cover the individual constituents.
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Examples
EC number Name Rule
208747-6 1,2-Dibromoethylene This substance describes a mixture of- asd trans

i somer s. The indi vi dipea
Dibromoethene and (1E)1,2-Dibromoethene are ng
covered by the registration of the this isomeric mixture.

UVCB substances

- A multi-constituent substance with a narrow distribution of constituents is not regarded as
eqgualto multi-constituent substance with a broademposition and vice versa.

Examples
EC number Name Rule
2884506 Amines, Gaigaiy, acetates | The s ubst an cgBs8 N amcienes,es

Cizooalky, a@aCetateso OF pdiyp Mi AE
or substances with only everumbered alkythains are no
regardecequalto thissubstance

- A substance which is characterised by a species/genus is not regarded as the same as a
substance isolated from another species/genus.

Examples

EC number Name Rule

2962861 Glycerides, soflower-oil | This substance is not regarded as the same as Glycerides, s

di- (EINECS: 271386-8), nor as Glycerides, tallow -d{EINECS:

271-3889)

232-401-3 Linseed oil, epoxidized | This substance is not regarded as the same as linseed oil, 0
(EINECS: 272038-8), nor as linseed oil, maleated (EINECS: 2
897-3), nor as castor oil, epoxidized (not listed in EINECS).

- A purified extract or a concentrate is regarded as a different substance than the extract.

Examples
EC number | Name Rule
232-299-0 Rape oll The s ub s tDoecoglde nio(i £) aci d (er

constituentot he substance fArape oi
: o as the same as rape oil as it is isolated as a pure substance fi
gg%iﬁgg :ng:';gts rape oil; Erucic acid has its own EINECS en294-011-3).

primarily of the glycerides | An isolated mixture of palmitic acid, oleic acid, linoleic ag

Extractives and their

of the fatty acids erucic, linolenic acid, erucic acid and eicosenoic acid is not regarded §
linoleic and oleic. (Brassicg same as rape oil as these constituents do not represent the
napus, Cruciferae) oil.
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6 SUBSTANCE IDENTITY W ITHIN PRE -REGISTRATION
AND INQUIRY

Guidance on how to identify and name substances is proud€tapter4 of this TGD. This
guidance should be followed to determine whether substances could be considered to be the
same for the purpose of REACH. This is further elaborated below foegigration of phasm
substances and inquiry of non phassubstances.

According to Article4, any manufacturer or importer may, whilst retaining full responsibility for
complying with his obligation under the REACH Regulation, appoint a third party representative
for all proceedings under Title Il involving digssions with other manufacturers or importers.
Since Title 11l also includes the rules for nphasein substances and phasesubstances that

have not been pnegistered as well as the rules for phassubstances that have been-pre
registered, the wars O pot ent i al chapemieetdr a mt éb ei ni nttheirgpr e

manufacturer 6, Opotenti al i mporterd or Oa tt
manufacturer or potential i mportero.
6.1 PRE-REGISTRATION

The aim of the preegidration process is to bring potential registrants of the same substance
together to avoid duplication of studies, in particular testing on vertebrate animals. Pre
registration only applies to phasesubstances.

Preregistration involves the followingegps:

1. A limited set of identity parameters has to be submitted to the European Chemicals Agency
by the potential registrants;

2. Based on this limited set of identity parameters, the Agency produces a list of substances and
publishes this list on its website;

3. Based on this list, other data holders can submit relevant information to the Agency;

4. The Agency brings the potential registrants of substances on the list with matching identity
parameters in touch with each other and facilitates the contact with ddeashdt is for the
potential registrants to verify if their substance can be regarded as the same as another
substance on the list. This should be done by application of the rules descr@eapterd
of this TGD;

5. Potential registrants, who have suldedtinformation to the Agency on the same substance,
shall be participants in a SIEF (Substance Information Exchange Forum) once sameness has
been established.

In the first step, a limited set of identifiers of the substance has to be submitted by tialpote
registrants (Article ):

- EC Number, and

—  CAS number and name;

—  chemical name in the IUPAC nomenclature or another international chemical name;
— other names;
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The submission of this information will be supported by an IT system. Through the REACH
web-site, the potential registrant is guided through a-stise system, in which the information
on substance identity as listed above has to be submitted.

Further information on the identity of the substance (e.g. the identification of impurities) is not
involved in this step. The potential registrant may also indicate limited sets of identity
parameters of other substances for which the information is relevant for QSAR\cread or
category approaches.

Further guidance on piregistration, SIEF formato and jointsubmission in relation to
substance identification is given in RIP 3.4 Guidance on data sharing.

6.2 INQUIRY

For nonphase in substances, or phassubstances that have not beennggistered, there is a

duty for the potential registrant to imige from the Agency prior to registration, whether a
registration has already been submitted for the same substance (Article 24). This inquiry shall
contain:

- the identity of the potential registrant as specifieddm 1 of Annex IV, with the exception
of the use sites;

- the identity of the substance, as specifietiem 2 of Annex 1V,

- which information requirements would require new studies involving vertebrate animals to
be carried out by the potential registrant;

- which information requirements woulgquire other new studies to be carried out by the
potential registrant.

The submission of this information will be supported by an IT system and IUCLID 5. The
potential registrant should provide the identity and the name of the substance accordileg the ru
laid down inChapter of this TGD.

The Agency shall establish whether the same substance has previously been registered. This
shall also be done, by applying the rules laid dowiCivapter4 of this TGD. The result is
communicated back to the potehtiegistrantand the previous registrant (if any)
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7 EXAMPLES

The examples given in the following pages are meant only to illustratéh®ousercould work
with the guidance in this TGD. They do not present any precedent regarding duties concerning
REACH.

The following examples are included:

- O0Di et hyl peroxydi car bonadnditthentisgbstaace indudirgnap | e
solvent which is also acting as a stabilizing agseeChapter7.1),

- 0Zol i mi dexampldior a sabstanoce which could besidified as monaonstituent or
as multiconstituent substance (s€bapter7.2);

- A Omixture of isomers6é6 formed during the n
for a multiconstituent substance (s€baapter7.3). This substance was previoustvered
by the EINECS entries of the individual isomers;

- 6Fragrance AHO6 i s an example for a substan
described by aeactionmassof five constituents with concentration rang€hépter7.4). It
is also an exapie for a justified deviation from the 80% rule and the 10% rule;

—~  Nornrmetallic dnineral® including montmorillonite as an example of avell-defined
substance, that requires additional physical characterizatieimcluded inChapter7.5

- An ¢Gessential b of lavendul®is an example for a UVCB substance obtairfeaim plants
(Chapter7.6);

- 6Chrysanthemum oi l and isomers isolabfed th
biological origin, which is further processddh@apter7.7),

- henol, isopropylad, phosphateis an example for a variable UVCB substance, which
cannot be fully definedChapter7.8);

- O6Quaternary ammonium compoundsd® are examp
carbonchain length Chapter7.9);

- Two e x ampétreleaum $ubsteces)d  gasoline blending stream and gas, cile
included inChapter7.10;

- Two examples, how to identify enzymes, laccase and amylase, are gVeapter7.11.

7.1 DIETHYL PEROXYDICARB ONATE

The substance o6diet hyl-70p3e CASXMEIGI7&5 CH1g0g ast e 6 (
produced as an 18% solution in isododecane (EG82538, CAS 3180755-3). Isododecane is

also acting as a stabilizing agent against explosive properties. The highest possible concentration
which guarantees save handling of the sulocstasa 27% solution.

How should the above described substance be identified and named for registration?

According to the substance definition in REACH, solvents which may be separated without
affecting the stability of the substance or changing its coitiposhould be excluded. As in the

above case, isododecane is also actirgfaslizingagent and cannot be totally separated due to
explosive properties of the substance, isododecane has to be regarded as an additive and not as
solvent only. Howeverhie substance should be still regarded as roomstituent substance.
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Therefore, the substance should be registered as the solution at the highest concentration possible
which guarantees save handling:

Diethyl peroxydicarbonate (upper limit: 27%; typicahcentration: 22%)

7.2 ZOLIMIDINE

The manufacturednethanolic solutiorcontainsé z o | i mi d i 1947-8;, CASEIR2257-1, 4
CiH1N,0,S) and 060 mi éD492,0CA8 @48F-€, GHMH. After removing the

sol vent Amet hanol 0 and pogessithaisubstamage has Istdl a widen u f
purity range of 74 86% zolimidine and -4.2%.imidazole.

How should the above described substance be identified and named for registration?

According to the substance definition in REACH, solvents which may be seghakéhout
affecting the stability of the substance or changing its composition should be excluded. As in the
above case, methanol can be separated without any difficulties, the Sodeestibstance has to

be registered.

In general, a substance is regd as a monroonstituent substance, if one main constituent is

present O 80 %. A s u b-sonstitneat esubstasice, rf engra thash ®ree mairs  m
constituent is O 10% and < 80%. The above ex
are exceeded fell below. Therefore the substance could be regarded as-comstituent

substance A zol i-constiduenh fuldstancea,raactien mae®Ift iAz ol i mi di n

fiimi dazol eo.

In such a borderline case, the typical concentration of tia nonstituents of the substance can
be used to decide, how best to describe this substance: e.g.

(1) If the typical concentration is for zolimidine = 77% and for imidazole = 11%, it is
recommended to regard the substanceraa@ion massf zolimidine and imidazole;

(2) If the typical concentration is for zolimidine = 85% and for imidazole = 5%, it is
recommended to regard the substanceaswmooan st i t uent substance

(3) If the typical concentrations cannot be derived because thefactume process results in
uncontrolled wide ranges, it is recommended to regard the substance as a
multi-constituent substance.

7.3 MIXTURE OF ISOMERS

The substance in question is a mixtreaction masspf two isomers formed during the
manufacturing reacin. The individual isomers were reported for EINECS. Directive
67/548/EEC regulated ti@acing of substances on the mark#&$ the production manner of the
substance was not significant, the mixture was covered by the EINECS entries of the two
individual isomers. REACH requires the registratiommdnufactured substancdsis a case by

case decision to establish to what extent the different steps conducted while producing the
substance are covered by Ifthdisomat mikide is registecedaso f 0O
a multirconstituent substance (following the guidance of Chapter 4.2.2), there is no need to test
the substance as such, if the hazard profile of the substance can ¢dierglyffdescribed by the
information of the individual constitmés. However, reference should be made to the EINECS
entries of the individual isomers to demonstrate the pimesiatus.
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1. Name and other identifiers

IUPAC name or other
international chemical name (of
the substance)

Reaction masef
2,2[[(4-methyt1H-benzotriazoll-yl)methyl]limino]bisethanol and
2,24[[(5-methyt1H-benzotriazoll-yl)methyl]imino]bisethanol

Other names (of the substance)

2,24[[(methyl-1H-benzotriazoll-yl)methyllimino]bisethanol

Reaction mass of Ethanol, 2[{methyl-1H-benzotrazol1-
yl)methyl]imino]bis- and water

Ethanol, 2,2{[(methyl-1H-benzotriazoll-yl)methyl]limino]bis- (9CI)
isomeric compound

EC number (of the substance)
EC name
EC description

There exists no EC number for the mixture, as the mixture wa
reported &r EINECS. However, the substance was covered by
EINECS entries for theonstituents (27%02-9, 279501-3). Therefore
the mixture should be regarded as phassubstance.

EC name
EC description

CAS number (of the substance) not available
CAS name not available
EC number (constituent A) 2795029

2,24[[(4-methyt1H-benzotriazoll-yl)methyl]imino]bisethanol
/

EC number (constituent B)
EC name
EC description

279501-3
2,2 [[(5-methyl1H-benzotriazoll-yl)methyllimino]bisethanol
/

CAS number (corstituent A)
CAS name

8058489-0
Ethanol, 2,2{[(4-methyt1H-benzotriazoll-yl)methyllimino]bis

CAS number (constituent B)
CAS name

8058488-9
Ethanol, 2,2[[(5-methyl1H-benzotriazoll-yl)methyllimino]bis

Other identity code
Reference

ENCSnumbers-5917

2.  Composition information i main constituents

Main constituents
IUPAC name CAS number | EC Mol. formula | Typical conc. Conc. range
number Hill method (Yow/w) (Yow/w)
A | Ethanol, 2,2[[(4- 8058489-0 2795029 | C12H18N402 60 50-70
methyt1H-
benzotriazoll-
yl)methyl]imino]bis
B | Ethanol, 2,2{[(5- 8058488-9 279501-3 | C12H18N402 40 30-50
methyt1H-
benzotriazoll-
yl)methyl]imino]bis
Main constituents
Other names:
A 2,24[[(4-methyt1H-benzotriazoll-yl)methyl]imino]bisethanol
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B 2,24[[(5-methyt1H-benzotriazoll-yl)methyl]imino]bisethanol

Main constituents

EC name EC description
A 2,24[[(4-methyt1H-benzotriazoll- /
yl)methyl]imino]bisethanol
B 2,24[[(5-methyt1H-benzotriazoll- /
yl)methyl]imino]bisethanol

Main constituents

CAS name CAS numbers
A Ethanol, 2,2{[(4-methyt1H-benzotriazoll- 8058489-0
yl)methyl]imino]bis
B Ethanol, 2,2][(5-methyt1H-benzotriazoll- 8058488-9
yl)methyl]imino]bis
Main constituents
Molecular Formula | Structural formula SMILES code
CAS method
A / HC
@N‘h OCCN(CCO)Cn2nnclcc(C)eccl2
H OH
LN:
OH
B /
CH OCCN(CCO)Cn2nnclc(C)ccecl?
M
I
Ii:[”.r OH
"

Main constituents

Molecular weight [g mol]

Molecular weight range

A 250

/

B 250

/
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7.4 FRAGRANCE AH

Fragrance AH consists of gamma (@pha) methyl iononandits isomers. It is produced in
three different qualities (quality A, &1dC), which differ in the ratio of the isomers.

The following table gives an overview about the composition of the different qualities.

Composition of the different qualftiegycdnce AH

Concentration range [%] Quality A Quality B | Quality C |Overall ranges
gamma (isealpha)methylionone g80- 85 65-75 50- 60 50- 85
delta (isebeta) methyl ionone 6-10 3-7 37 7 3-10
alpha amethyl ionone 3-11 10-20 20- 30 3-30
gamma amethyl ionone 05-15 2-4 2.4 0.5-4
beta nmethyl ionone 05-15 4-6 5-15 0.5-15
pseudo methyl ionones 05-1.5 1-3 1-3 0.5-3

There are several options for substance identification:

- Quality A contains at least 80% oli¢ gamma(iso-alpha) methyl ionésomer and could
therefore beregardedas a moneonstituent substance based on the gan(iswmalpha)
methyl ioneisomer with the other isomers as impurities.

- Qualities B & C contain less than 80% of the gamime-alpha)methyl ioneisomer and
010% of other isomer Therefore they could begardedas multiconstituent substances:

- Quality B: as areaction massf gamma(isealpha) methyl ionone (655%) and alphan
methyl ionone (1&20%) with the other isomers as impurstie

- Quality C as areaction massf gamma(isealpha) methyl ionone (560%) and alphan
methyl ionone (280%)[and may be with beta-methyl ionone (5L5%)] with the other
isomers as impurities.

The composition is variable and sometimes an isomer isrras® 10% (therefore normally
called main constituent) arsbmetimes< 10% (therefore normally called impurity).

It would be possible to register the different qualities separately. This would imply three
registrations. However, reatross of data may be jifsd.

Alternatively one can consider:

- One registration as a mowonstituent substance with two sgbalities. In this case the
subqualities deviate from the 80% rule (€eapterd.21);

-~ One registration as a defined reactimassof 5 isomers (multconstituent substance). In
this case some isomers (main constituents) deviate from the 10% rule which distinguishes
main constituents from impuriti€see Chapter 4.2.2)

- One registration as a defined reactimasswhere the variability of the composition is
covered by the full range for each isomer.

It may be important to consider that
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- The three qualities hatbe same overy similar physicechemical properties.
- The three qualities have similar use and exposure scenarios.

- All qualities have the same hazandssification and labelling and the contents of the safety
data sheets and safety reports are identical

- Available test data (and future testing) cover the variability of the three qualities.

In this example the identification of the substance as aatkfactiormassof 5 isomers (multi
constituent substance) is described. A justification is needed because of the deviation from the
80% rule (se€hapterd.21) and the 10% rule (seéhapter4.22). As each quality is produced

as such, the composition efch of the three qualities should be specified in the registration
dossier. However, under formal conditioas leasttwo registrations could be necessary: (1)
Gamma(isc-alpha)methyl ionone and (2Reaction massf gamma(isc-alpha) methylionone

and dphan-methyl ionone.

Substance identification

Fragane AH is produced in three different qualities (A,aBdC) with the same qualitative but
different quantitative composition. All three qualities described irone registration dossier for

a multiconstituent substance. Although this implies that the 80% and the 10% rule are not
applied strictly, the registration as one muwlbnstituent substance is justified, as (1) available
test data cover the variability of the three qualities, (2) the threatigsighave very similar
physicachemical properties, (3) all qualities have the same hazard classification and labelling
(thus, the safety data sheets are identical), and (4) the three qualities have similar use and
exposure scenarios (thus, similar cheahgafety reports).

1. Name and other identifiers

IUPAC name or other international | Reaction masef
chemical name 3-methyt4-(2,6,6trimethyl2-cyclohexenl-yl)but-3-en-2-one;
3-methyt4-(2,6,6trimethyl1-cyclohexenl-yl)but-3-en-2-one;
[R-(E)]-1-(2,6,6-trimethyl-2-cyclohexeRnl-yl)pent1-en-3-one;
1-(6,6-methyl2-methylenecyclohed-yl)pent1-en3-one;

1-(2,6,6trimethyl-1-cyclohexenl-yl)pent 1-ten-3-one

Other names Methyl lonone Gamma Quality A
Methyl lonone Gamma Quality B
Methyl lonone Gamma Qility C

EC number not available
EC name /
EC description /
CAS number not available
CAS name /
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2.  Composition information i main constituents

In theory, additional entiomeres gressible However, the following isomers were analysed:

Main constituents

IUPAC name CAS EC Mol. formula Min. conc. Max. conc.
number number Hill method (Yow/w) (Yow/w)
A 3-methyt4-(2,6,6 127-51-5 204-846-3 C14H220 50 85

trimethyl2-cyclohexen
1-yl)but-3-en-2-one

B 3-methyt4-(2,6,6 79-89-0 201-231-1 | C14H220 3 10
trimethyl1-cyclohexen
1-yl)but-3-en-2-one

C [R-(E)]-1-(2,6,6 127-42-4 2048421 | C14H220 3 30
trimethyl2-cyclohexen
1-yl)pentl-en-3-one

D 1-(6,6-methyl2- not not C14H220 0.5 4
methylenecyclohex- available available
yl)pentl-en3-one

E 1-(2,6,6trimethyl1- 127435 2048437 | C14H220 0.5 15
cydohexenl-yl)pent1-
en3-one

Main constituents

Other names:

alphaiso-methyl ionone; gamma methyl ionone

betaiso-methyl ionone; delta methyl ionone

alphan-methyl ionone

gamman-methyl ionone

m oloO|m| >

betan-methyl ionone

Main constituents

EC name EC description

3-methyt4-(2,6,6trimethyl2-cyclohexenl-yl)-3-buten2-one

3-methyt4-(2,6,6trimethyl1-cyclohexerl-yl)-3-buten2-one

[R-(E)]-1-(2,6,6trimethyl-2-cyclohexenrl-yl)pent1-en3-one

1-(2,6,6trimethyl-2-cyclohexenrl-yl)pent1-en-3-one

mi o|O|@|>»

1-(2,6,6trimethyl-1-cyclohexenl-yl)pent 1-en-3-one
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Main constituents

CAS name CAS number
A 3-Buten2-one, 3methyt4-(2,6,6trimethyl2-cyclohexenrl-yl)- 12751-5
B 3-Buten2-one, 3methy-4-(2,6,6trimethyl-1-cyclohexenrl-yl)- 79-89-0
C 1-Penter3-one, [(1R)-2,6,6trimethyl2-cyclohexenl-yl)]-, (LE)} | 127-42-4
D not available not available
E 1-Penter3-one, 1(2,6,6trimethyt1-cyclohexenl-yl)- 127435
Main constituents
Other identity code Reference
A 2714 FEMA
07.036 EU Flavour Register
B 07.041 EU Flavour Register
C 2711 FEMA
07.009 EU Flavour Register
D not available not available
E 2712 FEMA
07.010 EU Flavour Register
Main constituents
Molecular Formula Structural formula SMILES code
CAS method
A Ci4H20 0 O=C(C(=CC(C(=CCccC1)C)Cc1(C)C)C)C
5
B CyH20 o O=C(C(=CC(=C(CCC1)C)C1(C)C)C)C
5
C CyH20 é(VOH 0O=C(C=CC(C(=CCC1)C)C1(C)C)CC
D Ci4H,:0 j\/ﬁ C=C1CCCC(C)(C)Cc1/C=C/C(=0)CC
o) =
E CraH20 é\/oﬁ 0O=C(C=CC(=C(CCC1)C)C1(C)C)CC
~
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Main constituents

Molecular weight / gmor* Molecular weight range
206.33
206.33
206.33
206.33
206.33

mi o oO|w|>»

3. Composition information T impurities and additives

Impurities
IUPAC name CAS number | EC number | Mol. formula | Typical conc. | Conc. range
(Yow/w) (Yow/w)
F
number of norspecified impurities: 11 (pseudo methyl ioones)
total concentration of nespecified impurities: 0.571 3%w/w
Additives
IUPAC name CAS number | EC number | Mol. formula | Typical conc. | Conc. range
(Yow/w) (Yow/w)
G Butylated 128370 204-881-4 C15H240 0.1 0.051 0.15
Hydroxytoluene
(BHT)

4. Information on the different qualities

Below are the rarep of the five main constituents in the three different qualities:

Concentration range [%)] Quality A Quality B Quality C
gamma (isealpha) methyl ionone 80- 85 65- 75 50- 60
delta (isebeta) methyl ionone 6-10 3-7 377
alpha nmethyl ionone 3-11 10- 20 20-30
gamma amethyl ionone 05-15 2-4 2.4
beta amethyl ionone 0.5-1.5 4-6 5-15
pseudo methyl ionones 0.5-1.5 1-3 1-3
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7.5 MINERALS

A mineral is defined as a combination of inorganic constituents as found in the eagh'sithu
a characteristic set of chemical compositions, crystalline forms (from highly crystalline to
amorphous), and physiadhemical properties.

Minerals are exempted from registration, if they are not chemically modified.appiges to

minerals whosechemical structure remains unchanged, even if it uragergone a chemical
process or treatment, or a physical mineralogical transformataynjnstance to remove
impurities.

While some minerals can be described uniquely by their chemical compositio@Hapeer
4.21 and 4.22 for monaeconstituent and muktonstituent substances), for others the chemical
composition alone is not sufficient to uniquely identify these substanceSlispé&erd.2.3).

Contrary to other moroor multi-constituent substancethe identification of many minerals

must be based on chemical compositimmd internal structure (e.g. as revealed byray
diffraction), because these together represent the essence of the mineral and determine its
physicachemical properties.

As for oher multiconstituent substances, the CAS number for the mineral shall be used as part
of the identification (i.e. the combination of inorganic constituents). The CAS numbers of the
inorganic constituents (as defined by systematic mineralogy) are useddobe the different
constituents. If an individual inorganic constituent would be produced (a -cwrstituent
substance) the CAS number of this substance should be used fatethification of the
substance. For instance:

— The mineral Kaolin EINECS: 301941, CAS: 1332587) is basically composed of
primary and secondary KaoliniteEINECS: 2152864, CAS: 131874-7) which is a
hydrated aluminosilicate clay.

In the case that a refinement process would be applied to Kaolin to pradsicele
constitent of Kaolone, e.gKaolinitesthan the CAS/ EINECSnumber for the substance
would beEINECS: 2152864, CAS: 131874-7.

- The mineral Bentonite HINECS: 2151085, CAS: 1302789) which is described in
EINECS as AA coll oidal omnltayo.r i Comai $te® @©moin
proportion the inorganic constituent Montmorillonit€eINECS: 2152885, CAS: 131893
0) but not only.

In the case that the pure Montmorillonit&INECS: 2152885, CAS: 131893-0) would be
produced than the CAS numbes be used to identify the substance is the one of
Montmorillonite.

It has to be emphasized that BentoniteINECS: 2151085, CAS: 1302789) and
Montmorillonite EINECS: 2152885, CAS: 131893-0) are not regarded ake same
substance

In conclusion, amineral is generally named according to its inorganic constituent(s) in
combination. They can be regarded as momastituent or multiconstituent substances (general
guidance inChapter4.21 and 4.22). Some minerals cannot be described uniquely by their
chemical composition, but require additional physical characterisation or processing parameters
to identify them sufficiently (se€hapterd.23). Some examples are given in foowing table
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Mineral examples

Name CAS EINECS Additional description*’

Cristobalite 1446446-1 @ 2384554 O,Si (crystal structure: cubic symmetry)

Quartz 1480860-7 @ 2388784 O,Si (crystal structurechombohedraymmetry)

Kieselguhr 61790532 - Also known a®Diatomite,Kieselgur and Celite
Description:
A soft siliceous solidomposed of skeletons of
small prehistoric aquatic plants. Contains primal
silica.

Dolomite 16389881 @ 2404402 CH,0s.1/2Ca.1/2Mg

Feldspargroup 68476255 @ 270666-7 An inorganic substance that is the reaction prod

minerals of high temperature czihation in which
aluminiumoxide, barium oxide, calcium oxide,
magnesium oxide, silicon oxide, and strontium
oxide in varying amounts are homogeneously al
ionically interdiffused to form a crystalline matrix

Talc 14807966 @ 2388779 MgsH,(SiOs),

Vermiculite 1318009 - (Mgo.3dMg2.3(Alg.1F€y.1)0.1](Si2.333.33Al0.67.1.67)
(OH)zolo 4H20)

Analytical information required for minerals

Elemental composition

The chemical composition gives an overall overview of the compog
of the mineral regardés of the numbers of constituents and
proportions in the mineral. By convention the chemical compositid
expressed for oxides.

Spectral data (XRD or equivalent)

XRD or other techniques can identify minerals based on
crystallographic structer

The characteristic XRD or IR peaks identifying the mineral shoul
given together with a short description of the analytical metho
bibliographical reference.

Typical physical-chemical

properties

Minerals have characteristic physicdlemical poperties which enabl
the completion of their identification, e.g.

- Very low hardness
- Swelling capacity

- Shapes of diatomite (optical microscope)

Very high density
- Surface area (nitrogen adsorption)

17

Definition as given in Commission Directive 2001/30/EC (OJ L 146, 31.05.2001, p.1)
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7.6 ESSENTIAL OIL OF LAV ANDIN GROSSO

Essentl oils are substances which are obtained from plants. Therefore, essential oils can also be
characterised as botanicathgrived substances.

In general, botanicaligerived substances are complex natural substances obtained by
processing a plant or its mpa by a treatment such as extraction, distillation, pmgssi
fractionation, purification, concentration or fermentation. The composition of these substances
varies depending on the genus, species, growing conditions and harvest period of the sources,
andthe procesgechniques applied

Essential oils could be defined by their main constituents as it is practice forcongtituent
substances. However, essential ods consist of up to several hundreds of constituents, which
can vary considerably depding on many factors (e.g. genus, species, growing conditions,
harvest period, processes used). Therefore, a description of the main constituents ist often no
sufficient to describéhese UVCB substances. The essentialshitsuld be described lige plant
sourceand the treatment process as describ&thapterd4.31 (using UVCB suktype 3).

In many casedustrial standards are available for essential (fdls many essential oils also
ISO-Standards)Information on standards can be given in additidlowever, the substance
identification should be based on the substance as manufactured.

The example below describes the fessSamard al C
is available (ISO 8902999).

1. Names and other identifiers

Source

Species Lavendula hybrida grossiamiaceae)

Process

Description of (bio)chemical reaction processes used for the manufacture of the substance:

Water steam distillation of the flowering topslafvendula hybrida gross@iamiaceae) and subsequent
separation ofhe water from the Essential Qil

The subsequent separation is a spontaneous, physical process, which normally takes place in a separatq
called "florentine flask") enabling an easy isolation of the separated oil. The temperature at this stage of t
distillation process is about 40 °C.
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Name

IUPAC name or other international Essentiabil of Lavendula hybrida grossgamiaceae)

chemical name

EC number 297-3852
EC name Lavenderlavandula hybrida grossext.
EC description Extractives and their pisically modified derivatives such as

tinctures, concretes, absolutes, essential oils, oleoresins, ter
terpenefree fractions, distillates, residues, etc., obtained fronf
Lavandula hybrida grosso, hiatae!8.

CAS number 9345597-1

CAS name Lavenderlavandula hybrida gross@xt.

2.  Composition information i known constituents

Known constituents

Chemical name Number Mol. Formula | Typical conc. | Conc. range
EC EC Hill method % (wiw) % (wiw)
CAS CAS
IUPAC
other
A EC EC C12H2002 33 2871 38
linalyl acetate 2041164
CAS CAS
1,6-Octadien3-ol, 3,7dimethy}, 115957
acetate
IUPAC
3,7-Dimethyl octal,6-dien3-yl
acetate
B EC EC C10H180 29,5 2471 35
linalool 201-1344
CAS CAS
1,6-octadien3-ol, 3,7-dimethy} 78-70-6
IUPAC
3,7-Dimethyl octa1,6-diene3-ol
C EC EC C10H160 7 61 8
Bornan2-one 2009450
CAS CAS
Bicyclo[2.2.1] heptarR-one, 1,7,7 | 76-22-2
trimethyk
IUPAC
1,7, 7-Trimethylbicyclo[2.2.1}2-
heptanone
Other
camphor

18 Al abiataed a Iachiackad® easynonyms
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D EC
Cineole

CAS
2-oxabicyclo [2.2.2]octane, 1,3,3
trimethyk

IUPAC
1,3,3Trimethyl-2-
oxabicyclo[2.2.2]octane

Other
1,8-cineole

EC
2074315

CAS
470-82-6

C10H 180

55

47 7

E EC
P-menth1-en4-ol

CAS
3-Cyclohexenl-ol, 4-methyt1-(1-
methylethyl}

IUPAC
1-(1-Methylethyl}4-methyl 3-
cyclohexenl-ol

Other
terpinened-ol

EC
209-2355

CAS
562-74-3

C10H 180

3,25

1575

F EC
2-Isopropenyl5-methylhex4-enyl
acetate

CAS
4-Hexenl-ol, 5methyt2-(1-
methylethenyB, acetate

IUPAC
2-(1-Methylethenyl}5-methylhex4-
enl-ol

Other

(+)-Lavandulol acetate

EC
247-327-7

CAS
2590514-0

ClZH 2002

2,25

1573

G EC
DL-borneol

CAS
Bicyclo[2.2.1]heptarR-ol, 1,7,7
trimethyl, (1R,2S,4RYel-

IUPAC
(1R,2S,4Ryel-1,7, #trimethyl
bicyclo[2.2.1]heptar2-ol

Other
borneol

EC
208-080-0

CAS
507-70-0

Ci1oH150

2,25

1513

H EC

Caryophyllene

CAS

Bicyclo[7.2.0lunakc4-ene, 4,11,141
trimethyl-8-methylene, (1R,4E,9S)
IUPAC
(1R,4E,95¥4,11,12trimethy}-8-
methylene bicyclo[7.2.0]lundet
ene

Other

EC
201-7461

CAS
87-44-5

C:15H 24

1,75

1125
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transbetacaryophyllene

| EC EC C15H24 1,1 0,2.|. 2
(E)-7,12-dimethy}3- 242-582-0
methylenedodecé,6,10triene
CAS CAS

1,6,16Dodecatriene, 7,kdlimethyl | 1879484-8
3-methylene, (6E}

IUPAC
(E)-7,11-Dimethyl-3-methylene
1,6,10dodecatriene

Other
transbetafarnesene
J EC EC CioH16 1 0,51 15
(R)-p-menthal,8-diene 227-8135
CAS CAS
cyclohexen, imethyt4-(1- 598927-5
metylethenyl}, (4R)
IUPAC

(4R)-1-Methy+4-(1-
methylethenyl)cyclohexene

Other
limonene

K EC EC CioH16 1 0,51 15
3,7-dimethyloctal,3,6triene 237-641-2

CAS CAS
1,3,6Octatriene, 3,imethy} 1387791-3

IUPAC
3,7-Dimethyloctal,3,6triene

Other
cis-betaocimene

Known constituents O 10%

Known constituents

EC name EC description

A linalyl acetate @H,,0>

linalool C;gH;50

Known constituents

CAS name Related CAS numbers
linalyl acetate GH,,0» 115957
linalool C;gH1s0 7870-6

67



DESCRIPTION OF SUBSCTES IN IUCL3D

Known constituents
Molecular Formula Structural formula SMILES code
CAS method
A Ci2H200, 0
HsC HlC\g
E N
B CioH180 H:C. OH
CH,
\
H,C” "CH,

Known constituents
Molecular weight Molecular weight range
A 196.2888 /
154.2516 /
7.7 CHRYSANTHEMUM OIL AN D ISOMERS ISOLATED T HEREOF

A company is produaig a chrysanthemum oil which is extracted after crushing of blossoms and
leaves fromChrysanthemum cinerariafolinCompositae with a solvent containing a mixture of
water/ et hanol (1:10). After extracti oedint he s
further steps resulting in the final chrysanthemum oil.

In addition, two isomers are isolated from the extractrasetion massf:

Jasmolin |
(Cyclopropanecarboxylic acid, 2dtmethyt3-(2-methytl-propenyl}, (1S)2-methyt4-
ox0-3-(22)-2-penenyk-2-cyclopenterl-yl ester, (1R,3R) CAS number 44684-2), and

Jasmolin I

(Cyclopropanecarboxylic  acid, -[BLE)-3-methoxy2-methyl3-oxo-1-propenyl}2,2-
dimethyt, (1S)}2-methyt4-oxo-3-(22)-2-pentenyi2-cyclopentenl-ylester, (1R,3R)
CAS number 172-63-0

Furthermore, the company decided to also synthesize the isamacicon masef Jasmolin |
and Il.

The company is asking the following questions:
1. How identify the chrysanthemum olil for registration purposes?

2. Isthe reaction magsf the isohted isomers Jasmolin | and Il covered by the registration of
the oil?

3. Can the synthesized mixture of the two isomers regarded as the same as the mixture of the
isomers isolated to from the chrysanthemum oil?
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1. How to identify the chrysanthemum oil fa registration purposes?

Chrysanthemum oil is regarded as an UVCB substance which cannot be sufficiently identified by
its chemical composition (for detailed guidance d<€bapter 4.3). Other identification
parameters, like source and process, are esseligisanthemum oil is of biological nature and
should be identified via the species and the part of the organism from which it is obtained, and
the refinement process (extraction with solvent). However, the chemical composition and the
identity of the costituents should be given as far as known.

The following information is regarded as necessary to identify the substance sufficiently:

Name of the substance Chrysanthemum cinerariafoliunCompositae; oil obtained fror
crushed blossoms and leaves by extoactiith water:ethanol
(1:10)

Source

Genus, specie, stdpecie Chrysanthemum, cinerariafoliur@ompositae

Part of plant used for olil Blossoms and leaves

Process

Method of manufacture Crushing followed by extraction

Solvent used for extraction Waterethanol (1:10)

Composition information i known constituents in % (w/w)

Name of constituent EC-no CAS-no Min % Max %

Pyrethrin | : 2044558 121-21-1 30 38
2-methyt4-oxo-3-(penta2,4-dienyl) cyclopent
2-enyl[IR[ 1 U[ S* (-chAryshnth@nfiaie ]
Pyrethrin 11 : 2044626 121-29-9 27 35
2-methyt4-oxo-3-(penta2,4-dienyl) cyclopent
2-enyl [IR[ 1 U[ S* (-3A3-rheth&p2} ]
methy}3-oxopropl-enyl)-2,2-
dimethylcyclopropanecarboxylate

Cinerin | 2469480 2540206-6 5 10
3-(but-2-enyl)}-2-methyt4-oxocyclopeni2-enyl
2,2-dimethy}3-(2-methylprop1-
enyl)cyclopropanecarboxylate

Cinerin 11 ; 2044542 121-20-0 8 15
3-(but-2-enyl)-2-methyt4-oxocyclopeni2-enyl
2,2-dimethy}3-(3-methoxy2-methy}t3-
oxopropl-enyl)cyclopropane carboxylate
Jasmolin I none 446614-2 4 10
2-methyt4-oxo-3-(pent2-enyl)cyclopent2-
enyl [IR[ 1 U [ S *-2,Zd)njethy33(3- ]
methylpropl-enyl)cyclo propanecarboxylate
Jasmolin II: none 1172630 4 10
2-methyt4-oxo-3-(pent2-enyl)cyclo pen2-en
1yl [AR[ 10 [S*(Z)],3b (¢
2,2-dimethy}3-(3-methoxy2-methyt3-
oxopropl-enyl)cyclopropanecarboxylate

Furthermore the substance contains up to 40 constituents below 1%.
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One can also consider to identify the substance as adefilled multiconstituent substance
with six main constituentsReaction mas®f Pyrethrin 1, Pyrethrin I, Cinerin I, Cinerin II,
Jasmolin | and Jasmolin II).

The substance would be regarded as a fAsubst:
process would be only fAcrushingodo and Jsesul d &
meeting the criteria for classification as dangerous according to Directive 67/548/EEC.

2. Is the reaction mass of the isolated isomers Jasmolin | and Il covered by the
registration of the 0il?

Thereaction massf the isolatedsomers Jasmolin | anidlis not covered by the registration of
the Chrysanthemum cinerariafoliun€ompositae oil, as single constituent(s) are not covered by
the whole UVCBsubstance and vice versa. Teaction massf Jasmolin | and Il is regarded as

a different substance.

The reaction massf Jasmolin | and Jasmolin Il can be considered as +oaitstituent substance
(detailed guidance sé&ghapterd.2.3) with two main constituents.

The following information is regarded as necessary to identify the substance sufficiently:

IUPAC name of the Reaction masof

substance - "
(2-methyt4-oxo-3-(pent2-enyl)cyclopent2-enyl [IR[ 1 U [ S*-2,Zd) ] ,

methyt3-(2-methylpropl-enyl)cyclo propanecarboxylate)

and

(2-methyk4-oxo-3-(pent2-enyl)cyclopen-enl-yl [IR| 1 U [ S* ( 2)2]
dimethyl3-(3-methoxy2-methyl3-oxopropl-enyl)cyclopropanecarboxylate)

Other name Reaction masef Jasmolin | and Jasmolin Il

Purity of the substance 957 98% (w/w)

Composition information I main constituents in % (w/w)

Name of constituent EC-no | CAS-no Min | Max
% %
Jasmolin [ none 446614-2 40 60

2-methyl-4-0x0-3-(pent2-
enyl)cyclopent2-enyl [1R
[10 [ S*2z)], 3
methyt3-(2-methylprop1-
enyl)cyclo propanecarboxylat

Molecular formula Me He
Et =
il
i R R ehie:2
1]
Structural formula
. C22H3005
Molecular weight M = 374 g/mol
Jasmolin II: none 1172630 35 65

2-methyt4-oxo-3-(pent2-
enyl)cyclo pen2-en-1-yl
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[MR[ 10U [S*(2Z)] |

2,2-dimethy}3-(3-methoxy2-
methyt3-oxoprop1-
enyl)cycloprganecarboxylate

Molecular formula

Structural formula
Molecular weight

Et =

/I""\-J

0
C21H3003
M = 330 g/mol

5 OHe

3. Can the synthesized mixturgreaction mass)of the two isomers regarded as the same
as the mixture of the isomers isolated from the chrysanthemum oil?

For chemically well defined substances, which are sufficiently described by their constituents, it
is not relevant whether the substance is isolated from an extract or synthesized by a chemical
process. Therefore, the synthesisedctionmas®f Jasmolin | and Jasmolin Il can be regarded

as the same as the isomer mixtiselated from the Chrysanthemumeven if derived from

different manufacture processes, provided that the purity of the mixture and the concentration

range of the main constituents are the same.

4. Conclusion

Two substances are identified:

1. Chrysanthemum cinerariafoliun€ompositae; oil olained from crushed blossoms and
leaves by extraction with water:ethanol (1:10)

2. Reaction mass of the isomersJasmolin | and Jasmolin II, independent from the

manufacture process of teabstance

If the above substances would be usely in plant protectia and biocidal products they would
be regarded as registered under REACH (Artl&e
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7.8 PHENOL, ISOPROPYLATE D, PHOSPHATE

Phenol, isopropylated, phosphate (3d)a UVCB where the variability of the isopropylated
entity cannot be fully defined.

1. Name andother identifiers

IUPAC name or other international Phenol, isopropylated, phosphate (3:1)
chemical name

Other names Phenol, isopropylated, phosphate

Phenol, isopropylated, phosphate (3:1) (based on a 1:1 mol ratic
propylene to phenol)

EC number 2730663

EC name Phenol, isopropylated, phosphate (3:1)
EC description /

CAS number 6893%41-7

CAS name Phenol, isopropylated, phosphate (3:1)

2. Composition information T main constituents

Main constituents

IUPAC name CAS number EC number | Mol. formula Typical conc. | Conc. range
Hill method | (YOW/W) (%owiw)

Phenol, isopropylated, | 6893741-7 2730663 Unspecified

phosphate (3:1)

Main constituents

EC name EC description
Phenol, isopropylated, phosphate (3:1) /

CAS name CAS number
Phenol, isopropylateghosphate (3:1) 6893%41-7
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7.9 QUATERNARY AMMONIUM COMPOUNDS

A company is synthesizing the following substances:

Substance A

Quaternary ammonium compounds@b1s-alkyldimethyl, chlorides
EC number 294-392-2

CAS number 91721914

Carbonchainlengthsdistribution:

Cio 10%
Cu1 5.5%
Ci2 12%
Cis 7.5%
Cus 18%
Cis 8%
Cie 24%
Ci7 7%
Cis 8%

Substance B

Quaternary ammonium compounds, dicoco alkyldimethyl, chlorides
EC number 263-087-6

CAS number 6178977-3

The exact composition of this substance is not knbythe company.

Substance C

Didodecyldimethylammonuim bromide

Substance D

Didodecyldimethylammonium chloride

Substance E

Substance E is manufactured aseaction massf Didodecyldimethylammonuim bromide and
Didodecyldimethylammonium chlorid®éaction nassof substance C and D)

Substance F

Quaternary ammonium compounds@i 1s-alkyldimethylammonium, chlorides
EC number 2680728

CAS number 6800259-5
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Carbonchainlengthsdistribution:

Cia 20%
Cis 10%
Cis 40%
Ci7 10%
Cis 20%

Substance G
Quaternary amnium compounds, dC4,>-alkyldimethyl, chlorides

Carbonchainlengthsdistribution (a single prime indicates one double bond, a double prime
indicates one triple bond):

Cs4 0.5%
Ce 3.0%
Cs 6.0%
Cio 10.0%
Ci2 12.0%
Cis 24.0%
Cis 20.0%
Cis 16.0%
Ciso 2.0%
Cisoo 0.5%
C 4.0%
Ca 2.0%

So far, the company is using only substance B (Quaternary ammonium compounds, dicoco
alkyldimethyl chlorides, EC number 2&87-6, CAS number 6178%97-3) for naming because it

fits best to all substances (substance A to G). ddmpany would like to know, whether it is
possible to cover all substances (A to G) under one registration of substance B.

1. General remarks

Hydrocarbons (parffins, olefins) derived from fats and oils or synthetic substitutes are identified
by their carba chain distribution or by their origin (alkyl descriptor), by a functional group
(functionality descriptor), e.g. ammonium, and the anion/cation (salt descriptor), e.g. chloride.
The chain length distribution, e.gs.¢s, refers to

- saturated
- linear (unbranchedl

- all carbon numbers inclusive {CCy, Cio, C11, € . 1) Wlreas a narrow
distribution does not cover a broader one and vice versa

Otherwise it should be indicated in this way:
- unsaturated (ﬁ unsaturate)i
- branched (@) branche)i

- everrnumbered (€18 evernumbere)
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Carbon chains described by the source have to comprise the distribution which occurs in the
source, e.g. tallow alkyl amines:

The tallow alkyl amines are 99% primary linear chain alkyl amines with the following carbon
chainlength distribution (Ullmann, 1985) [a single prime indicates one double bond, a double
prime indicates one triple bond]:

Copo 1%
Cus 3%
Ciao 1%
Cis 0.5%
Cis 29%
Cie0 3%
Cyi7 1%
Cis 23%
Ciss 37%
Cigoo 1.5%

2.  How to identify the substances for registratiorpurposes?

In the following each substance is compared to substance B (which was used for naming so far)
in order to decide whether the two substances can be regarded as the same.

Comparison of substance A and B

The following chain lengths distribution cane f ound f or Afcocoo of S
1985) [a single prime indicates one double bond, a double prime indicates one triple bond]:

Cs 0.5%

Cs 8%

Cio 7%

Ci2 50%

Cia 18%

Cis 8%

Cis 1.5%

Ciso 6%

Cigoo 1%
Thus, the chain lengths distribution of subs& A deviates from the carbon chain lengths
di stribution of the ficoco0o substance B. As t

substances deviates significantly, they cannot be regarded as the same.
Comparison of substance B and C

Substane B fiQuaternary ammonium compounds, di co
mixture of constituents with different carbon chain lengths t¢CC,s evennumbered, linear,
saturated and unsaturated), whereas substance C describes only one congtitoeet dafined

and saturated chain length;gCwith a different anion (bromide). Therefore, substance C cannot

be regarded as the samesabstanc.
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Comparison of substance B and D

Substance B fAQuaternary ammoni umdesmpdesds| |
mixture of constituents with different carbon chain lengthg t(CCs everrnumbered, linear,
saturated and unsaturated), whereas substance D describes one constituent with a defined anc
saturated chain length {§ and the same anion (chide). Substance B and D have different
names and cannot be regarded as the same substance, as a single constituent is not covered by
mixture containing a certain constituent and vice versa.

Comparison of substance B and E

Substance E is a mixture dfe substances C and D. Both have a saturated chain length of C
but different anions (bromide and chloride).
dicoco al kyldimethyl, chlorideso describes a
lenghs (G to C;g everrnumbered, linear, saturated and unsaturated) and chloride as anion.
However, substance E is described only by the &rbon chain length with bromide as
additional anion. Therefore the substances B and E cannot be regarded as thAssame.
consequence a separate registration for substance E is necessary.

Comparison of substance B and F

Substance F fAnQuaternarGusamhghdumetbmpbammdsi u
is a mixture of constituents with different carbon chain leng@s to C;g everr and odd
numbered, linear and saturated). Substance F differs in the composition and in the range of the
carbon chain distribution from substance B. Substance F has a narrow carbon chain length
distribution, and in addition the;& and Gz-carbon chains. Therefore, the substances B and F

and cannot be regarded as the same.

Comparison of substance B and G

The substances B and G seem to be very similar, as the carbon chain distribution is almost in the
same range. However, substances Guites in addition the carbon chain lengths G, and

C.2. The carbon chain lengths distribution of substance G comprises a wider range than that of
substance B. Therefore, substance B and G cannot be regarded as the same.

3. Conclusion

Hydrocarbons (paffins, olefins) can only be regarded as the same substance when all three
descriptors (alkyl, functionality and salt) are the same.

In the given example above the descriptors are always different from each other. Therefore, the
substances cannot be cowkl®y one registration of substance B.
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7.10 PETROLEUM SUBSTANCES

Using the guidance for specific UVCB substanceShiapter4.3.32, two examples are included.

7.10.1 Gasoline blending stream (G-C12)

1. Name and other identifiers

Name

IUPAC name or other international chemical name | Naphtha (petroleum), catalytic reformed

Source
Identification or description of stream source Crude oil
Process
Refinery process description Catalytic reforming process
Carbon range C4-C12
Boiling point range or cut off 30eC to 220eC
Other physical properties, e.g. viscosity below7mm/ s at 40eC (Viscosity
EC number 2732718
CAS number 68955351
EC name/CAS name Naphtha(petroleum), catalytic reformed
EC description/CAS description A complex combination of hydrecbons produced by th

distillation of products from a catalytic reforming process
consists of hydrocarbons having carbon numbers predomin|
in the range of C4 through C12 and boiling in the rangg
approxi mately 30eC t o obtaide|
relatively large proportion of aromatic and branched ch
hydrocarbons. This stream may contain 10-%olor more

benzene.
2. Composition information
Known constituents
IUPAC name CAS number EC number Conc. range (%ow/w)
Benzene 71-43-2 2007537 1-10
Toluene 108-88-3 2036259 20-25
Xylene 133020-7 2155357 1520
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7.10.2 Gas oils (petroleum)

1. Name and other identifiers

IUPAC name or other international chemical name Gas oils (petroleum), heavy atmospheric
Source

Identification or description of stream source Crude oll
Process

Refinery process description Atmospheric distillation

Carbon range C7-C35

Boiling point range or cut off 121eC to 510eC

Other physical properties, e.g. viscosity 20mnf/ s at 40eC (Viscosity)

EC number 2721842

CAS number 68783084

EC name/CAS name Gas oils (petroleum), heavy atmospheric

EC description/CAS description A complex combination of hydrocarbons obtained by the distillg

of crude oil. It consists of hydrocarbons having carbon num
predominantly inthe range of C7 to C35 and boiling in the rangq
approximately 121eC to 510eC

2.  Chemical composition

No information available.

7.11 ENZYMES

Using the guidance for specific UVCB substances in Chapte2.3.3wo examples for enzyme
concentrates are includedsubtilisin (identified by IUBMB nomenclature + other constituents)
anda-amylase (identified by IUBMB nomenclature + production organism)

7.11.1 Subitilisin

Enzymeprotein Subtilisin
IUBMB number 3.4.21.62
Names given by ILBMB Subtilisin;

(Sysemic name, enzyme name, synonyn alcalase; alcalase 0.6L; alcalase 2.5L; AL
enzyme; bacillopeptidase A; bacillopeptidase
Bacillus subtilis alkaline proteinase biopra:
bioprase AL 15; bioprase APL 30; colistinas
(see also comments); dilisin J; subtilisin S41;
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Comments given by IUBMB

Reaction

Reaction type

EC number

EC name

CAS number

CAS name

Concentration of enzyme protein

Other constituents

Other proteins, peptides and amino acids
Carbohydrates

Lipids

Inorganic salts

Additional parameters

Substrates and products

subtilisin Sendai; subtilisin GX; subtilisin; Etc.

Subtilisin is a serine endopeptidase, type exar
of peptidase family S8It contains no cystein
residues (although these are found in homoloc
enzymes). Species variants include subtilisin B
(also  subtilisin B, subtilopeptidase |
subtilopeptidase C, Nagarse, Nagarse proteir
subtilisin Novo, bacterial proteinase N9vand
subtilisin Carlsberg (subtilisin A, subtilopeptida
A, alcalase Novo). Formerly EC 3.4.4.16 a
included in EC 3.4.21.14. Similar enzymes .
produced by variouBacillus subtilisstrains and
otherBacillusspecies [1,3]

Hydrolysis of progins with broad specificity fo
peptide bonds, and a preference for a Ie
uncharged residue in P1. Hydrolyses pep
amides

Hydrolases;

Acting on peptide bonds (peptidases);
Serine endopeptidases

2327522

Subtilisin
901401-1
Subtilisin
26%

39%
11%
1%

23%

proteinsor oligopeptides, water
peptides
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7.11.2 a-Amylase

Enzyme protein

[lUBMB number

Names given by IUBMB

(Systemic name, enzyme name, synonyms)

Comments given by IUBMB

Reaction

Reaction type

EC number

EC name

CAS number

Related CAS numbers

CAS name
Concentration of enzyme protein

Other constituents

Other proteins, peptides and amino acids
Carbohydrates
Inorganic salts

Additional parameters

Substrates and products

8C

a-Amylase
3.21.1

1,4-a-D-glucan glucanohydrolase;
glycogenase;

a-amylase;

alphaamylase;

endoamylase;

Takaamylase A

Acts on starch, glycogen and related polysacchar
and oligosaccharides in a random manner; redu
groups ar e | cobfiguratian.eTle tarnr
6Ud6 relates to the init
free sugar group released and not to the configure
of the linkage hydrolysed.

Endohydrolysis of 1«-D-glucosidic linkages in
polysaccharides containing threenoore 1,4a-

linked D-glucose units

hydrolases;

glycosidases;

glycosidases, i.e. enzymes hydrolysinga@d S
glycosyl compounds

2325656
Amylase,U-
900090-2

9001-95-0, 9036059, 9077#78-5, 13531950-5,
10600910-3, 7035639-7, 144133131
(all deleted)

Amylase,U-
37%

30%
19%
14%

starch; glycogen; water;
polysaccharide; oligosaccharide;
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8 DESCRIPTION OF SUBSTANCES IN IUCLID 5

This section illustrates how the different types of substancesnoncconstituent, multi
constituent, substances defined byirtishemical composition plus other identifiers, and UVCB
substancescan be described in IUCLID 5.

8.1 GENERAL PRINCIPLES

In IUCLID 5 there are three important parts related to the identification of a Substance:

the EC Inventori?u n d Bventdiieso ;
t h Befefence Substano@ i nvemd er yiail nvent ori eso
Sectionl . 1 an d SubstaBc®o fd ad ai set .

File  Edit GSo  Window Help  Plugins

COR|HR ZRA|2 |+ 0|00 |0 o

IHVERIGHES

-~
S

ool s and adminisiiation

~~ oL
e
ﬁh Usermanagement, Rals managment V

Elugifis

19 Only the EC inventory is currently implemented. At a later stage other inventories e.g. TSCA could be added to this section.
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81.1 Inventories

The Inventory section contains the EC inventory (for explanationhegter3.3) centrally
managed and provided by the European Commissiorrdpgan Chemicals Agen@and the
Reference Substance inventory, which is a local inventagaged and upgraded by the users
on their on installations as appropriate

When the EC inventory tab is selected the user can search and display data of theyi(hvento
EC number, CAS number, EC names, etc). This information isaelgd

The Reference Substance tab gives the user access to his local inventory of constituents that he
will use for providing the identification of his substance raanufactured i.e. including
impurities and additives

In other words, building blocks of the substance are created and centrally maintained in the
Reference Substance inventory. The Reference Substances cawdeel r@s appropriate for
various substances.

Example

If a substance consists out of: 91%-tljthethylbenzene with 1;8imethylbenzene as an impurity of 5%, b
the constituents 1,8imethylbenzene and tdmethylbenzene need to be defined in the Reference Subg
inventory. The information filled in is thenosed and maintained in the inventory. In case the same consti
appear in another substance at different percentages, they will already figure in the local inventory
information can be easily t@sed.

The figures below show the Reference Saibse section of IUCLID 5. They are split in separate
pictures, but in IUCLID this is one screen.

Reference substance Part |

© Reference substance: 95-47-6 / o-xylene

General information

Reference substance name o5 475 ¢ o-wvlene

EC inventory

EC number |202-422-2 CAS number (95-47-6

EC namel_ |

Molecular formula | CEHLO

Description | |

No EC information available

Justification | |i:i

The f Referemcesulistane®®ar t |1 0 i ncludes:

- Reference substance name
This name can be chosen freely (in this casd®6 / 1,2dimethylbenzene).
- EC inventory

The link to the readnly EC inventory, including the builb information like the EC
number.
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— No EC information available

A pick up list where the reason (justification) for not having any EC inventory information
can be specified (e.g. not applicable, not yet assigned).

Reference substanceé Part Il

CAS information =
CAS number [85-47-6

CAS name |g_xylene

IUPAC name

1,2-dimethylbenzene

Description

Synonyms

Mame

o=-xylal
orthoxylene
o-dimethylbenzene
o-methyltaluene

S

[ Eadd. || Eear. | [ G etete |
Related CAS information
CAS name | CAS number Justification
m-xylene 108-38-3 isomer
p-xylene 106-42-3 isomer
mixture of xylenes 1330-20-7 mixture of isomers
[(@re. || W [
The f Referemcesulistane®ar t |1 0 includes:

CAS information (CAS number and CAS name), including related CAS information

As a general rule, the CASumber elated to the E@umber should be given. If more than

one CAS number exists (e.g. deleted CAS numbers or CAS numbers of the same substance
used in different legislative systems in order to describe the substance in line with the
expectation of these systsjngive the other CAS number(s) as related CAS numbers;

- |UPAC name;

Note that the (chemical) name in English language of the Substances should be specified in
t he field Al UPIA&houldalsoebe usedTdr UNCB fubstances, which are

describedvia source and process;
- Description field for additional information

Any additional information relevant for the description of the substance should beirgiven
this field, e.g. for UVCB substances or minerals;

- Synonyms;
Also IUPAC names in other languagean be given here.
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Reference substance Part Il

Malecular farmula |cgH10

Molecularm-eightrange| vl |105_155| | v| | |

SMILES notation |Cclccooclc

INChl | |nChi=1/C8H10/c1-7-5-3-4-6-8(7)2/h3-6H,1-2H3

Structural formula

[ Load... || [ Zoom... || i Delete |

Remarks

The f Referemcesulistanear t |11 0 includes:

Molecular formula;

The molecular formula shall be given in line with the Hill method.
— Molecular weight, including range;

- SMILES notation;

— InChl code

- Structural formula as a picture.

8.1.2 Substance data set (IUCLIDSectionsl1.1, 1.2, 13 and 1.4)

The IUCLID 5 data set contains all data for a substance like the endpoint study records,
information on the classification and labelling and the chemical identtyding the substance
composition. Data are grouped in ddctions

The Substance data set can be created, searched, viewed and updated in the tab called
ASubstanceo.
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Inthei subst anceo0 dthdsabstanegtentificatientaadithe sompomn aregiven
in Sectionl.1 and 1.2.

Substance identificationi Part |

& Mavigation =8 & substance: O-XYLEME f EUROPEARN Cbb S50
Third party flags | T_[I

|/Quer3f results rﬁ Section tree |

: |v| Third party |

Lt

4

Role in the supply chain
Rale flags| T_[I

4@ 0 Related Infarmation
’e 1 General Information

)

o

D 1.1 [dentification Role: |:| Manufacturer |:| Imparter |:| Only representative |:| Do
D 1.2 Camposzition
] 1.3 Identifiers Refarence substance

D 1.4 Analytical infarmation

-] 1.5 Joint submission
D 1.6 Sponsors EC number EC name

D 1.7 Suppliers |2c|2_422-2 : | |o—xy|ene
-] 1.8 Recipients

| 1 o-xylene / o-xylene f 95-47-4

[ 1.9 Product and process oriented rese CAS number CAS name

G- 2 Classification and Labelling |95-4?-5 ) | |

t- @ 3 Manufacture, use and exposure IUPAC name
t- % 4 Physical and chemical properties
|0—xy|ene

i 5 Environmental fate and pathways
}ﬁ & Ecotoxicological Information

i 7 Toxicological information Type of substance
- 8 Analytical methods

[ W W0 == N WO = W T |

Composition| ; ||v|| i |
- 9 Residues in food and feedingstuffs -
- 10 Effectiveness against target organisms Origin | : “v” A |
- 11 Guidance on safe use —
%@ 1Z Literature search Trade names
- 13 Assessment Reparts et mames Tk | P_I\
LY
I\ Mame
TG QX
Crtho-x
I
| FEadd. || EHeair. | | @ Deete |

Sectionl.1 (Substance identification)includes
- Reference Substance

The link to the Reference Substance the substance relates to should be created here. The
substance is named acdmgly.

—-  Type of substance

From a pick list the type of substance, e.g. moowstituent substance can be chosen.
~ Trade names

All internal and external company names can be reported here

Sectionl.2 (Substance compositionncludes a description of themmposition of the substance,
including links to the relevant Reference Substances as building bldeks.all constituents
(e.g. main constituents, impurities) of the substances as manufactured and additives are given.
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Examples including detailed guidanbew to fill in Section1.2 of IUCLID 5 are given in
Chapter8.2.

Section 1.3 (ldentifiers) contains information to identify substances from an IT point of view,
e.g. a user can specify the identifier he is using for the same substance in another ITikgy/stem
a Safety Data Sheetsystem. This improves the data exchange between IUCLID 5 and other
systems. It is not part of the identification of substances as described in this TGD.

Section1.3 also gives the possibility to store identification numbers warehdistributed by
different regulatory programes (e.g. the REACH registration number). Also this information is
not part of the identification of substances as described in this TGD.

Substance identificationi Part Il

" O-XYLENE / o-xylene f o-xylene f 95-47-6 / EUROPEAN COMMISSION - European Chemicals Bureau ! Ispra (VA) / Italy - IUCLID 5

Eile  Edit GCo Window Help  Plugins
PO MIHE | @5+ | |2 @
& Mavigation lslll A& cubstance: 0-XYLENE / EUROPEAN COMMISSION - Eurapean C =8
(O_uenf results rﬁ Section tree | - Analytical s e
-
) \U LE
Analytical methods |3 3.7 pescription of the analytical methods or the appropriate bibliographical references for the identification of the subs
@ 0 Related Information and spectral data |tance and, where appropriate, for the identification of impurities and additives (room for attachments belowd
f—}f 1 General Information
=[] 1.1 Identification
>|j 1.2 Composition
D 1.3 Identifiers N ol
- 1.4 Analytical information | @ DIREIOFRRR SRR  IHES) 4 ) “E‘
D 1.5 Joint submission Optical activity (2 2 2 Information on optical activity and typical ratio of (sterea) isomers {f applicable and appropriate)
>|j 1.6 Sponsors
D 1.7 Suppliers
7] 1.8 Recipients
~[7] 1.9 Product and process oriented rese
k- 2 Classification and Labelling
i@ 3 Manufacture, use and exposure Results of analysis
£ 4 Physical and chemical properties ¥ ad
¢ 5 Environmental fate and pathways
7 6 Ecotoxicological Information 2.0 GC-M5-M5 = - | X
£ 7 Toxicological information
- & Analytical methods Analysis type |e.g. CC-MS-M3 4 |
£ 9 Residues in food and feedingstuffs
.- 10 Effectiveness against target organisme Tested substance |as described in Chapter 1.2 . |
~-@ 11 Cuidance on safe use Method used |Refertothe method used {room for attachments belaw) |
- 12 Literature search -
B 13 Assessment Reparts |@Resuns.pdf; 1000.23 KB ||\§)|
Remarks |any futher remark(s)

Section 1.4 (Analytical information) contains the analytical information of the substa®ce
including information about its optical activity.

8.2 EXAMPLES HOW TO FILL IN IUCLI D5

An example, how to fill in IUCLID 5 for a monoonstituent substance is givenGhapter8.2.1,

an example for a nfti-constituent substance Ghapter8.2.2, an example for a substance
defined by its chemical composition plus other identifier€lapter8.2.3, and an example for a
UVCB substance i€hapter8.2.4.

20 This part might be reconstructed after the beta test of IUCLID 5.
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8.2.1 M ono-constituent substance
Example: Mono-constituensubstance
Name 1,2-dimethylbenzene
Main constituent Typical content Lower content Upper content
% (wiw) % (wiw) % (w/w)
1,2-dimethylbenzene 91 88 93
Impurities
1,3-dimethylbenzene 5 2 7
1,4-dimethylbenzene 2 0.5
water 2 0.5

In Sectionl.1 the name of the substance is given. Accordmg¢his TGD this substance is a
moncconstituent sub-di mathbhyhhbeede5athieniedns that theJ CL |

substance data set should be linked to the Refersabstance 1:2limethylbenzene in
Sectionl.1.

ﬂ Mawigation =g 6 Substance: o-¥ylene f o-xylene f o-xyelene f o-xyelene f 95-47-5 f Europ

rQuery results r i Section tree |

Substance identification

: |:| - Chemical name
|3_Ir' | Legal entity flags | Fl
-8 0 Related Information _
E}*Q 1 Ceneral ubstance Information Lz Gy
----- |j 1.1 Substance identification
------ [ 1.2 substance composition Role in the supply chain
------ [T 1.3 1dentifiers Rale flagsl P
------ |] 1.4 Analytical information
------ [ 1.5 Classification and Lakelling Role:

------ [ 1.8 Joint submission

...... D 17 Sponsers Reference substance
...... |] 1.8 Suppliers

...... [ 1.9 Recipients

...... [ 1.10 Product and process oriented ref| | Type of substance

-5 2 Manufacture, use and exposure
[+ %% 3 Physical and chemical properties

Composition Y [

@ 4 Environmental fate and pathuays Qrigin 4, [
@ 5 Ecotoxicological Information

In Chapterl.2 the composition of the substance is defined:
— Degree of purity

Foramonec onstituent substance the degree of
80%) should be given here (lower and upper limit).

— Constituents

For a moneconstituent substance the chemical identifiers (EC number and EC name, CAS
number and CASiame, IUPAC name) are given here. The chemical identity is defined by
the link to the Referencibstance.

The field Aremarkso can be used for any i
in case of deviation of the 80% rule (S&eapterd.2.2).
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rQuery results r g Sectiontree ‘

g~

y

Q 1 Ceneral Substance Information
|j 1.1 Substance identification
|j 1.2 Substance composition
-] 1.3 Identifiers

-[7] 1.4 Analytical infarmation
|j 1.5 Classification and Labelling
|j 1.6 Jaint submissian

|j 1.7 Sponsors

|j 1.8 Suppliers

-[7] 1.8 Recipients

(-8 0 Related Information
&

f- 9@ 2 Manufacture, use and exposure

- 3 Physical and chemical properties

- 4 Enwironmental fate and pathways
@ 5 Ecotoxicological Information

#--@ B Toxicological information

--@ 7 Preliminary: Analytical methods for det

- 4@ 9 Cuidance on safe use

- g 10 Literature search

- 11 Assessment Reports
- X TechniData Test Section

— Impurities

~[7] 1.10 Product and process oriented re

(-8 & Preliminary: Effectiveness against targe

AN RS MM R AT T T
Degree of purity
LE
o

Constituents

o-xylene f 1,2-methylbenzene / o-xyelene / 95-47-6

L

Reference substance

EC humber EC hame

CAS number CAS name

IUFAT name
|
popoten e (<] fsr | [ 7] [ | [awa ]
Proportion treal) (> v| [as | [< | [m3 | [soww v

Remarks ‘

Impurities present in a concentathn O 1% (or

acbnzenteatiodimity if | owe
relevant for the classification of the substances) should be specified by at least on of the
chemical identifiers (EC number and EC name, CAS number and CAS name, IUPAC
name). The chemical identity is defd by the link to the Referensabstance. For each

impurity the concentration (typical and range) shall be given in % (w/w).

If known, the number and total concentration of 4specified impurities shall be specified

to make the total concentration cdete up to 100%.

— Additives

All additives present shall be specified by the chemical identifiers (EC number and EC
name, CAS number and CAS name, IUPAC name). The chemical identity is defined by the
link to the Referenceubstance. For each additive the centration (typical and range) shall

be given in % (w/w).

8.2.2 M ulti -constituent substance
Example: Multi -constituent substance
Name Reaction mas®f 14-dimethylbenzene, 2;dimethylbenzene and
1,3-dimethylbenzene

Main constituents Typical content Lower content Upper content
% (wiw) % (wiw) % (w/w)

1,4-dimethylbenzene 35 30 40

1,2-dimethylbenzene 30 25 35

1,3-dimethylbenzene 25 20 30

Impurities

water 10 5 12
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According to this TGD this substance is a mubnstituent substance with three main
corsti tuent s d&eadtionnnmsmé H4-dimethylbenzene, 2;dimethylbenzene and

13di met hyl benzeneo. Wat er i's a residue sol ve
substance and should be regarded as an impurity but not as a main constituent.

In IUCLID 5, this means that the substance data set should be linked to the Refeb=staece
fiReaction massof 14-dimethylbenzene, 1;8imethylbenzene and 3di met hyl benz
(seeSectionl.1).

f Reaction mass of 1,4-dimethylbenzene, 1,2-dimethylbenzene and|1,3-dimethylbenzene f Reaction mass of 1,4-dimethylbenzene, 1,2-dimethylbenzene and... |Z||E|

File  Edit  Go  Window Help  Pluging

1 . iy
CoMmHE |ZE|5] | B e
8 Mavigation =8 & Substance: Reaction mass of 1,4-dimethylbenzene, 1,2-dim ethylk Sl
(Q”wresu‘ts |/€ SeET e | —!| Substance identification

hd .

U Chemical name ‘Reaction mass of 1,4-dimethylbenzene, 1,2-dimethylbenzene and 1,3-dimethylbenzene 4 | #
3

Legal entity flags ‘ FI |
[ 0 Relzted Information

2@ 1 General Information LeoalEnty ‘ S EUROPEAN COMMISSION - European Chemicals Bureau / Ispra (vA) / taly ; ||)| P

----- Wl 1 1dznification .
Third party flags
------ D 1.2 Composition ‘ FI |
----- [ 1.3 1dentifiers Third party ‘ Yl
------ D 1.4 Analytical infarmation
""" [ 1.5Joint submissian Role in the supply chain
------ D 1.6 Sponsars
) Role flags ‘ P |
----- D 1.7 Suppliers
""" [] 1.8 Recipients Role: | | Manufacturer | | Importer [ | Only representative Downstream user
----- [ 1.9 Product and process oriented resear
[k & 2 Classification and Labelling Reference substance
-8 3 Manufact d (& |
e anQ ACIUIPE, Use én exposure | @ Reaction mass of 1,4-dimethylbenzene, 1,2-dimethylbenzene and 1,3-dimethylbenzene f 1330-20-7 % ||)| ,»,@ j
-8 4 Physical and chemical properties ——
[ 5 Environmental fate and pathways EC number EC name
-8 & Ecotoxicological Infarmation |215_535_7 ) | |xy|ene |
[ 7 Toxicological information
@ 8 Analytical methods CAS number CA% name
[ 8 Residues in food and feedingstuffs |133D—20—7 % | | |

[#-8 10 Effectiveness against taraet oraanisms

For every constituent, additive and impurity, thermiical identity, the typical concentration and
the concentration range are specifie€hapterl.2. The chemicatlentity is defined by the link
to the Referencsubstance.
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|/Query results r & Sectiontree
‘:| Constituents
= ‘ =
aF
-8 0 Related Inform ation 30% G o-xylene [ o-xylene f 95-47-6 & 4
B4 1 General Information
[ 1.1 Identification ‘ P
>|J 1.2 Composition —
<[] L3 dertifiers Reference substance ‘ T o-xylene [ a-xylene J 95-47-6 ||2|
[ 1.4 Anakytical information EC number EC name
|j 1.5 Joint submission =i
; |j 1.6 Sponsors |ZUZ-422—2 | |D wylene
[ 1.7 Suppliers CAS number CAS name
>|:| 1.8 Recipients |95—47—6 | |
‘[ 1.9 Product and process oriented resear
- Z Classification and Labelling IUPAC name
- 3 Manufacture, use and exposure |D—xy|ene
%@ 4 Physical and chemical properties
@ 5 Environmental fate and pathiays Typical concentration ‘ '| ‘%(WJ'W? '|
- 6 Ecotoxicological Infarmation — E—
® 7 Toxicological information Concentration range ‘ . v| |25 | ‘< v| |35 | ‘%(W,f\lhfl v|
- B Analytical methods
- 9 Residues in food and feedingstuffs Remarks ‘
- 10 Effectiveness against target arganisms
@ 11 Guidance on safe use powylene J poxylene [ 106-42-3 & @
- 12 Literature search
- @ 13 Assessment Reports ‘ P
Reference substance ‘ 102 p-xylene / p-xylene § 106-42-3 || >|
EC number EC name
[z03-396-5 ] [p-sylene

8.2.3 Substance defined by its chemical composition plus other identifiers

In some @ses other main identifiers anecessaryn order to provide a unique identification of

the substance (sééhapter4.2.4). These additional parameters are different for each type of
substance within the type. However, the additional parameter is crocitlef identification of

the substance. For example, for minerals, it is important to combine the results of the elemental
composition with the spectral data to identify the mineralogical composition and crystalline
structure, which is then confirmed byachcteristic physel andchemical properties (see also

the example ifChapter7.3).

Physio-chemical properties, like:

— Crystalline structure (as revealed byra§ diffraction)
- Shape

~ Hardness

- Swelling capacity

~ Density

- Surface area

- Etc.

Example: Substancelefined by its chemical composition plus other identifiers

Specific additional main identifiers can be given for specific minerals, as minerals have characterist@ |
chemical properties which enable the completion of their identification, e.g.:

- very low hardness for talc
- swelling capacity of bentonite

- shapes of diatomite (optical microscope)
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- very high density of barite

- surface area (nitrogen adsorption)

This kind of information should be given in the description field of the reference substance
where the data set is linked t8éctionl.1 of IUCLD 5).

IUPAC name

IUPAC name of the mano ar multiple constituent substance

Description

- very low haaness for talc \
. suelling capacity of bentonite
. zhapesz of diatomite {optical microzcape)
L] very high denszity of barite
- surface area {nitrogen adsorption)
8.24 UVCB Substance

UVCB substances either cannot be uniquely specified with the IUPAC name of the constituents,
as not all the constituents can be identified; or they may be generically specifiedhbatlagk

of specificity due to variability of the exact composition. The main identifiers for the UVCB
substances are related to the source of the substance and the process used. Due to the lack o
differentiation between constituents and impurities, thee r ms Amai n consti
Ai mpuritieso shoulsubstamees. be used for UVCB

However, the chemical composition and the identity of the constituents should be given as far as
known. The description of the composition can often be given in a moreigevey, for
example fAline@it6d adt yfialkcdolC8et h-CMdwuidalile s wi
et hoxyl ate unitso.

For specifying a UVCB substance the same system applies as described feranmsbmaultt
constituentsubstances. The substance itsel§pecified by a Referensabstance as well as the
known constituents.

It is important to note that when defining the substance as Refesalns&ance, the (chemical)
name of the UVCB should be specified ianmcet he
rarely has a fAclassical o | UPAC name) . The f
information (e.g. the reaction conditions).

Example: UVCB substance

Name distillates(coal), hightemperature, benzole fraction

Description Thedistillate from the fractional distillation of high temperature coal having an approxi
distillation range of 30°C to 180°C (86°F to 356°F). Composed primary of C4 ti
aliphatic and aromatichydrocarbonswith carbon disulfide, cyclopentadiene and sg
hydrogensuphide
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EC inventory

EC number |310-300-6 | cas number 1853232025 \| (&%)

EC name |disti|lates {roal), high-temperature, benzole fraction |

holecular formula

Description

The distillate from the fractional distillation of high-temperature coal having an approximate distillation range of 30°C t0180°C (86°F to 356°F). C
omposed primarily of C4 to C& alifatic and aromatic hydrocarbons with carbon disulfide, cyclopentadiene and some hydrogen sulfide.

Mo EC information available

Justification | . “E'

Reference substance information

CAS information

CAS number |165323-42-6

CAS name | gistillates {coal), high-temperature, henzole fraction

IUPAC name

The name of the IVCE should be reported in this field. In this case "distillates {coal), high-temperature, benzole fraction".

Alsowhen no IUPAC name can be derived, the name of the substance should be reported in this field

Description

The description of any additonal information should go into this field, in this case.:

The distillate from the fractional distillation of high-temperature coal having an approximate distillation range of 30°C to 1358%C (86°F to 356°F). Com
posed primarily of C4 to C6& alifatic and aromatic hydrocarbons with carbon disulfide, cyclopentadiene and some hydrogen sulfide.

For the substance data set, the same applies as described for theantbnaulti constituent
substances. The data set is linked to the Refersnbstance defining the substance in
Sectionl.1.

-4 1 General Substance Information LEYal sl | pyropean Chemicals Bureau flspra f taly
D 1.1 substance identification
-] 1.2 Substance composition Fole in the supply chain
[ 1.3 Identifiers Role flags | ]
D 1.4 Analytical information
[ 1.5 Classification and Labelling Role: [| Manufacturer [ | Importer [] Sole representative

~[] 1.6 Joint submizsion !
—B 1.7 sponsors < Reference substance

D 1.8 Suppliers _Wthe UWiCE should be reported in this field.
D 1.9 Recipients

The known constituents are defined by the appate Referencsubstances as described for
monc and multiconstituent substances.

8.3 REPORTING OF ANALYTI CAL INFORMATION
Analytical information is reported in chapter 1.4. This chapter existsfdwto parts:
- Analytical information

- Results of analgi
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ﬂ,. Mavigatian =8 6 Substance: O-XYLEME f o-xylene § o-xylene j 95-47-6 f ELR =38

Query results r & Section tree

—I| Analytical information

A ]
= |V_ | s
E: :
Analytical methods |7 37, Deszcription of the analytical methods or the appropriate bibliographical references for the identification of the su
-8 0 Related Information and spectral data |hstance and, where appropriate, for the identification of impurities and additives (room for attachments belod

E—JQ 1 Ceneral Infarmation

----- [T 1.1 1dentification

----- D 1.2 Camposition

----- [ 1.3 1dentifiers

----- D 1.4 Analytical information |
""" [7] 1.5)oint submission Optical activity |2 2 2 |nformation on optical activity and typical ratio of (stereo) isomers (if applicable and appropriate)
----- [ 1.6 sponsors

----- [ 1.7 suppliers

----- [7] 1.8 Recipients

------ D 1.9 Product and process ariented resear
#- @ 2 Classification and Labelling

@ MethodOfinalysis.pdf f 1000.23 EB ) “%|

b 3 Manufacture, use and exposure Results of analysis

i 4 Physical and chemical properties ¥ a b
i 5 Erwironmental fate and pathways

i & Ecotoxicological Information e.g. CC-M5-MS & & 3| X
k- 9@ 7 Toxicological information

@ B Analytical methods Analysis type ‘e.g. GC-MS-M3 : |

(- %@ 8 Residues in food and feedingstuffs

i %@ 10 Effectiveness against target organisms
%@ 11 Guidance on safe use

%@ 1Z Literature search -
- 13 Assessment Reports ‘ ) Resuhs.pdf / 100023 KB ; |\»¢9|

Tested substance ‘as described in Chapter 1.2 . |

Method used ‘Referto the method used {room for attachments below) = |

Remarks | any futher remark(s)

This subdivision is directly related to requirements of REAQkhnex VI):
Analytical information:

- Analytical methods: in this field the description of analytical methods should be
given (REACH, Annex VI, 2.3.7). For long text the possibility ttaeh documents is
included

- Optical activity: in this field information on the optical activity and typical ratio of
(stereo) isomers should be given if applicable and appropriate (REACH, Annex VI,
2.2.2).

Results of analysis:

The result of analysis itk is intended to give the user the possibility to provide information on
identification related results of analysis and attach items like chromatograms. It can be used to
provide spectral data (REACH, Annex VI, 2.3.5) or to provide chromatgraphica|RE&f&CH,

Annex VI, 2.3.6).
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APPENDIX |  GUIDANCE INSTRUMENTS

This Appendix includes a list of websites, databases and handbooks that can be useful dor findin
the appropriate IUPAC, CAS and EC names, CAS and EC numbers, molecular formulae and
structure formulae, including SMILES notation, and other parameters that are required for
substance identification. Commercial databases and guidance instruments halgeemot
included.

General

Substance | Source Source description

identity

parameter

General http://sis.nlm.nih.gov/chemical.html A family of databases and tools to help ug

to search for chemical informan

http://chemfinder.cambridgesoft.com/ A free database that provides chemi
structures,  physical  properties, 4
hyperlinks to relevant information

http://www.accelrys.com/accord/productlisting.h| Chemical software; Accord Alphabetic

ml Product Listing
http://www.syrres.com/esc/free_demos.htm Free online searches of the liéoving
databases:

Environmental fate database ; KOW (onli
Log P) ; PHYSPROP (Physical properties

Name and other identifiers

Substance | Source Source description
identity

parameter

IUPAC http://www.iupac.org Official website IUPAC
name

or more specific:

http://www.iupac.org/publications/books/seriestit
s/nomenclature.html#inorganfimorganic)

http://www.iupac.org/publications/books/seriestit
s/nomenclature.htnfheneral)

http://www.chem.gmul.ac.uk/iupac IUPAC chemical nomenature and
recommendations (under authority
IUPAC)

Nomenclature of Organic Chemistry (Blue Bogd Principal IUPAC nomenclatur

Pergamon, 1979 [ISBN-080223699] publications, update expected 2006.

A Guide to IUPAC Nomenclature of Organ| Principal IUPAC nomenclatur

Compounds recommendations 1993 publications, update expected 2006.

(supplementary Blue Book) Blackwell Scieng
1993 [ISBN 0632034882]

Nomenclature of Inorganic Chemist| Principal IUPAC nomenclatur
(recommendations 1990) (Red Book) publications, update expected July 2005.

Blackwell Science, 1990 8BN 0-632024941]
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Name and other identifiers

Substance | Source Source description
identity
parameter
IUPAC Biochemical Nomenclature and Relat| Principal IUPAC nomenclature publication
name Documents (White Book) Portland Press, 19
[ISBN 1-85578005-4]
Principles of Chemical Nomenclature: a Guide | Introductory volume covering all types
IUPAC Recommendations compound
Blackwell Science, 1998 [ISBN-865426856]
IUPAC http://www.acdlabs.com/product&me_lab Commercial computerised naming progr
name that can be very helpful in naming structu
of moderate complexity. Also freewa
available for small molecules (IUPA
recommended)
http://www.acdiabs.com/iupac/nomenclature IUPAC nomenclature of organic chemist
(IUPAC recommenced)
http://www.acdlabs.com/iupac/nomenclature/93/| Complete list of approved trivialna semi
3 _671.htm systematic root names organic compound
http://www.chemexper.com/ The goal of the ChemExper Chemid
Directory is to create a common and fre
accessible database of chemicals over
internet. This d&base contains chemica
with  their  physical  characteristic
Everybody can submit chemical informati
and retrieve information with a W¢g
browser
IUBMB http://www.chem.gmul.ac.uk/iubmbdr IUBMB biochemical nomenclature databg

Nomenclatur
e

http://www.chem.gmw.ac.uk/iubmb

(under authority of IUBMB)

Other names

http://www.colourindex.org

Colour Index Geneci Names, Colour Inde
International, Fourth Edition Online

http://pharmacos.eudra.org/F3/cosmetic/cosm i
index.htm

INCI (International Nomenclature Cosme
Ingredients), Offi@l INCI website

Other http://www.cenorm.be CE norms, official European Csite

identifiers

EC-number | http://ecb.jrc.it/ Official website of the European Chemic:
Bureau: ESIS: seeh on EINECS, ELINCS
NLP and Annex | of 67/548/EEC

CAS number| http://www.cas.org Official website CAS registry service

http://www.chemistry.org

Official
Society

website  American Chmical
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Molecular and structural formula

Substance Source Source description

identity

parameter

SMILES http://cactus.nci.nih.gov/services/translate/ Free SMILES generator
http://www.daylight.com/smiles/f smiles.html Facts and free SMILES generator

Molecular http://www.acdlabs.com/download/chentstknl ACDChemsketch, freeware (also

weight and commercially available)

SMILES

Several http://www.epa.gov/opptintr/exposure/docs/episu The EPI (Estimation Programs émface)

physico .htm Suite™ is a Windows® based suite |

chemical physical/chemical property an

parameters environmental fate estimation mode

devel oped by t he

Pollution Prevention Toxics and Syracy
Research Corporation (SRC).
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APPENDIX II' TECH NICAL GUIDANCE PE R SUBSTANCE
IDENTIFICATION PARAM ETER

The information in this appendix is intended for TGD users who are not familiar with the
technical rules for nomenclature, use of various register numbers, and notation rules for
molecular and structural information,espral data etc.

It gives some general introduction by summarising the main principles and guides the user to the
original sources for complete information.

This overview is a simplified version, not complete or exhaustive, and not sufficiently detailed
for the professional user. It should in no case be considered as equivalent to the official source.
1 Name(s) in the IUPAG or other International nomenclature

For registration, the English IUPAC name, or another well defined internationally accepted name
of the substance, shall be given.

An IUPAC name is based on the international standard chemical nomenclature set by the
international organisation IUPAC, the International Union of Pure and Applied Chemistry (for
suitable referencesee Appendix 1 The IUPAC nomenclature is a systematic way of naming
chemical substances, both organic and inorganic. In IUPAC nomenclature, prefixes, suffixes and
infixes are used to describe the type and position of functional groups in the substance.

penta-1,3-dien-1-ol, in this example:

the prefix ispental,3

the infix is-di and

the suffixis -ol

en- is the basis of the name, the root name.

The set of rules was developed over several years and is continuously changing to deal with new
components of molecular divsity and possible conflicts or confusions that have been identified.
The rules set by IUPAC can be used only for well defined substances.

Some general guidance is given below on the structure of an IUPAC name. For detailed support,
please use the guidanprovided inChapter4 of the TGD text.

1.1 Organic substance

Step 1 Identify the number of @toms in the longest continuous chain of carbon atoms;
This number determines the prefix, the first part, of the root name:
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triple

bonds,

Number of carbon atoms Root
1 meth
2 eth
3 prop-
4 but
5 pent
6 hex
7 hept
8 oct
N €.
Step 2 Determine the saturation of the chain; the saturation of the chain determines the
suffix, the second part, of the root name:
Saturation Bonds Suffix
Unsaturated Double -ene
Triple -yn
Saturated - -ane
I n case of multiple double or
6tri 6 etc before the suffix:
Pentene with 2 double bonds: pentadiene
Step 3 Combine prefix, suffix and additions to the root name
NB: For the root name, IUPA@pproved trivial and sersiystematic names may be used as
well:
Benzene, toluene, etc.
Step 4 Use the table below:

- Identify substituents and/or functional groups: carbon orgazhon groups attached to the

chain of carbon atomdentified under 1;

- Determine the order of precedence of the substituents and/or functional groups;

- Add the suffix for the first substituent/functional group, and any subsequent ones in order of

precedence;

— Add the prefix for the other substituents andctional groups in alphabetical order.
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1.2

Precedence @ Group Formula Suffix Prefix

1 Carboxylic acid R-COOH -oic acid = Carboxy

2 Ester R-CO-O-R | -oate -

3 Amide R-CONH, -amide Carbamoyl
4 Cyanide R-CN -nitrile Cyano

5 Aldehyde R-CHO -al Oxo

6 Ketone R-CO-R -one Oxo

7 Alcohol R-OH -ol Hydroxyl

8 Thiol R-SH -thiol Sulfanyl

9 Amine R-NH, -amine Amino

Inorganic substance

1.2.1 Naming of simple inorganic substances

Naming of inorganic substances is based on a set of rules (IUPAC red book, see reference in
7.1), of which the most basic are presented below:

1

Single atom anions are named with-ale suffix:
07 is oxide

Simple ionic compounds are names with the cation followed by the anion. For cations
with charges >1, the charges are written using Romamerals in parentheses
immediately following the element name:

Cu?*is copper(ll)

Hydrates are named as the ionic compound followed by a numerical prefikyaidte.
The numerical prefixes are mondi-, tri-, tetra, penta, hexa, hepta, octa, nona,
deca:

CuSOy - 5H,0 is "copper(ll) sulphate pentahydrate"

NB hydrates and, where applicable, the anhydrous form, of a particular metal salt are considered

t o

4

be Asame substanceso.

Inorganic molecular compounds are named with a prefix (see hydizésze each
element. The more electronegative element is written last, wiideusuffix:

CO», is carbon dioxide, and CCl is carbon tetrachloride.

Acids are named after the anion formed when the acid is dissolved in water. There are
several possibties:

a If, when dissolved in water, the acid dissociates into an anion with the name of
A x-ide, the acid is named hydfb x-i6 acid:

hydrochloric acid forms a chloride anion.

b If, when dissolved in water, the acid dissociates into an anion withathee T 0 x 0

at e, t he acicagidii s named #fAxo0

chloric acid dissociates to chlorate anions in water.
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C If, when dissolved in water, the acid dissociates into an anion with the name in the
formioft el xd he aeoustkhcid: s named AXO

chlorous acid disasociates into chlorite anions.
1.2.2 Naming of mineralogical phases

Complex mineralogical phases generally contain three or more elements in combination. Most of
the elements present are combined with oxygen and in order to simplify identification, the
conmplex compounds are usually regarded by mineralogists to be built up of oxides, some of
which are basic and others acidic in character. For example, in the case of silicates it has been
the custom to represent them as eithestira of a number of oxides as salts of silicic acid, or
aluminosilicic acids. Accordingly, calcium orthosilicate can be represented as 2CgaSiO
combination of separate oxides or as%@,, as the calcium salt of orthosilicic acid$O;.

The same applies to other complex matarxidesi they are named with a prefix before each
oxide (e.g. CgbiOs = Tricalcium silicate = 3CaO.Sip In some industrial sectors, further
simplification has been introduced in order to abbreviate the compound formulae. For example,
in the case of Rtdand cement clinker, 2Ca0O.SiQcalcium orthosilicate or dicalcium silicate) is
shortened to &5, where C = CaO and S = Si®Reference to standard mineralogical or industry
texts is advised where complex mineralogical phases are to be named or dlentifie

1.3 Natural products and related components

For natural products IUPAC has developed several rules for systematic naming. In short it means
that for substances extracted from a natural source the name is based, whenever possible, on the
family, genus ospecies name of the organism from which the substance has been extracted:

For a hypothetical protein, HypothecaliaExamplare
the names are based on hypothecalia and/or
examplare, for example Horse Examplare

If possible, the name should reflect the wmoor likely distribution of the natural product. If
appropriate, the class or order might also be used as the basis for the name of a substance thalt
occurs in a number of related families. The name of natural products of unknown structure
should not conia any of the prefixes, suffixes and/or infixes used in organic nomenclature:

Condensation product of Horse examplare, Valarine
added to the Nterminus

Many naturally occurring substances belong to aefined structural classes, each of which can

be chaacterised by a set of parent structures that are closely related, that is, each can be derived
from a fundamental structure. The systematic name for these naturally occurring substances and
their derivates can be based on the name of an appropriate furidbpagent structure:

Well known parent structures are alkaloids, steroids,
terpenoids, and vitamins

A fundamental parent structure should reflect the basic skeleton that is common to most
substances in that class. Naturally occurring substances oatésriare named after the parent
structure, adding prefixes, suffixes or infixes denoting:

- modifications to the skeletal structure
- replacement of skeletal atoms
- changes in the state of hydrogenation implied by the name of the parent structure
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- atoms or group substituting hydrogen atoms of the parent structure
- configurations not already implied by the name of the parent structure, or changed from that
implied
Thiamin chloride is also known as vitamin B

For more detailed information on systematic naming tdina& products and related substances,
the IUPAC should be contacted (F&gpendix J).

1.4 IUPAC name not possible to derive

If it is not possible to derive an IUPAC name for certain substances, other internationally
recognised nomenclature, specific foose substances, can be used such as:

- Minerals and ores; mineralogical names;

— Petroleum substances

—  Colour Index Generic Namés

- Oil additives;

— INCI (International Nomenclature Cosmetic Ingrediefits)
~ SDA (Soap and Detergent Association) hames for siarié;
- Etcetera.

2 Other names

All relevant names and/or public identifiers in all languages under which a substance is or will
be marketed in the EU (e.g. trade names) are useful to include for registration under the REACH
framework. This includes trademes, synonyms, abbreviations etc.

3. http://www.colourindex.org Colour Index International, Fourth Edition Online

4. http://dg3.eudra.org/F3/inci/index.ht@fficial INCI website

5. http://www.cleaning101.conofficial website of SDA

3 EC-number from EINECS, ELINCS or NLP (EC Inventory)

The EGnumber, i.e. the EINECS, ELINCS or NLP number, is the official number of the
substance within # European Union. The EXumber can be obtained from the official
publications of EINECS, ELINCS and NLP and of the European Chemicals Agency.

The EGnumber consists of 7 digits of the typgaxs-X4XsXe-X7. The first digit is defined by the
list to whichthe substance belongs:

List First digit of EC -number
EINECS 2o0r3

ELINCS 4

NLP 5
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4 CAS name and CAS number

The Chemical Abstracts Service (CAS), a division of the American Chemical Society (ACS),
assigns a CAS name and number to every chemical whigns the CAS registry database. The
names and numbers are assigned in sequential order to unique substances identified by CAS
scientists. Every substance registered at the Chemical Abstracts Service has a name according to
the CASnomenclature, which th&CS adopts after recommendations of the ACS committee on
nomenclature (see referenced\ppendix J.

4.1 CAS name

The CAS name is the name given by the Chemical Abstract Service and is different from the
IUPAC name. The CAS nomenclature is based on #elthset of criteria that are not always
sufficient for deriving the name for a substance. Therefore, in general, it is recommended to
contact the Chemical Abstract Service to obtain the correct CAS name.

In short, the basic nomenclature rules are:

- A m@ipart of the substance is selected to
— Substituents are listed after the header/parent, which is referred to as inverted order

- When more substituents are present, they are listed in alphabetical order, (including the
prefixes)

0-Xylen-3-ol is Benzene, 12limethyl, 3-hydroxy,
4.2 CAS number
CAS-numbers can be obtained from the Chemical Abstract Service.

The CASnumber consists of a minimum of 5 digits, split up in three parts, separated by
hyphens. The second part alwayssists of 2 digits, the third part of 1 digit,

Ni...... N: N3T N2Ni1-R

FortheCAShumber checking, a Achecksumdo is avail e
N, + AN+ NG+ N+ N D b, R
10 10 7.0

The CASnumber must be correct according to the checksum.
4.3 Registration of a substance iIrCAS
The CAS registry service assigns CAS numbers to the following types of chemical substances:

- Mono-constituent substances, represented by:

- Those with completely defined molecular structures (i.e. all atoms and the chemical
bonds joining them are knownlRifferent positional isomers, stereo chemical isomers
and salt forms are also taken into consideration;

- Names which clearly imply the chemical composition of the substances;
— Specific ratios for salts or condensation products;
- Naturally occurring minerals;

104



APPENDIN

- Specific alloys, ions, isotopes and elementary patrticles;
- Complex substances, such as:

- Chemically modified biological materials;

—~ Complex reaction products;

- Industrial process streams.

For CAS registration, a specific form that can be downloaded from vasvoxgy must be used.
As stated in that form, the following information is needed in the general order of preference
indicated:

—  Well Defined Chemical Compounds:
— Chemical structure diagram;
- Systematic chemical name;
—  Common name(s);
~ Molecular formula;
- ComplexReaction Products
— List of reactants and nature of the reaction;
- Reaction scheme;
- Typical composition of the product;
- Plant and Animal Products
- Genus/species as well as other unambiguous common names of the source;
—~ Method of extraction;
— Description of further chemical processing;
— Products from Industrial Processes
- Precursors and method of preparation;

- Schematic diagram depicting the industrial process and the point where the substance is
isolated;

— Process description:
Catalytic cracking, dewaxed
— Carbon (atyl) range:
C4 through C12
- Physical properties:
Boiling range, viscosity, solid, slag
— Principal chemical composition;
- Source:

Petroleum, coal

— Biotechnological Products:
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- Sequence data;
- Biological source information, including genus/species;
- Enzyme activy.

5 Other identity codes
Other internationally recognised identity codes can be given as well, like:

—  UN number;

- Colour Index Number;
—  Dye number,

~ Etcetera.

6 Molecular formula, structural formula and SMILES
6.1 Molecular formula

A molecular formula identiés each type of element by its chemical symbol and identifies the
number of atoms of each such element found in one discrete molecule of the substance.

Molecular formulae should be given according to the (traditional) Hill system and, in addition,
accordng to the CAS system, where this differs from the Hill system formula.

For applying the Hill method the following steps can be followed:
1. Identify the elements and list the chemical symbols;
2. Arrange the elements in the correct order:

a. Carbon contiming substances:
Each element is mentioned by its chemical symbol, in the following sequence:

(1) Carbon;
(2) Hydrogen;
(3) Other element symbols in alphabetical order:

Pentane: C5H12
Pentene: C5H10
Pentanol: C5H120

b.  Non carbon containing substances:
Each element is given in alphabetical order:

Hydrochloric acid: CIH

3. For each element, where the number of atoms is > 1, give the number of atoms as a
subscript to the chemical symbols;

4, Add information that is not related to the main structure atetimk of the molecular
formula, separated by a dot or comma:
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Sodium benzoate is C7H602, sodium salt
Copper sulphate dihydrate is CuO4S.2H20

In the case that the Hill method cannot be applied for a specific substance, the molecular formula
should be given ima different way, for example as an empirical formula, a simple description of
the atoms and the ratio of the atoms available, or the formula given by the Chemical Abstract
Service (se€hapterd of the TGD text).

6.2 Structural formula

A structural formud is needed for the visualisation of the disposition of the molecules within the
substance and their relationships to each other. The structural formula should indicate the
location of the atoms, ions or groups and the nature of the bonds joining thermmclimles also
isomerism, i.e. cis/trans, chirality, enantiomers etc.

The structural formula can be given in different formats: in the form of a molecular formula
and/or in the form of a structural diagram.

— Structural formula in the form of a molecularfula
1. Write down all elements group wise and in order of appearance:

n-pentane: CH3CH2CH2CH2CH3

2. Each substituent is written down between brackets, directly after the atom to which
it is connected:

2-methylbutane: CH3CH(CH2)CH2CH3

3. In case of dould or triple bonds, show them between the groups of elements
affected:

pent-1-ene: CH2=CHCH2CH2CH3

— Structural formula in the form of a structural diagram

For a structural diagram, the elements and the bonds between the elements are visualised in a 2D
or 3D picture. Several methods exist:

1. Showing all norcarbon elements and hydrogen attached tecambon elements.

OH

pentane pentan-1-ol pent-1-ene

2.  Showing all elements by name
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H Ho Ay H H
L C./ H A
H—C—C—C—C—C—H /" >C/ H C—C—C—C—H
I N H / >c. y 7 11

~ H H—C H
H 7 C/ \
H / C H
H / \O
H I
H
pentane pentan-1-ol pent-1-ene

3.  Showing carbon and hydrogen as groups (e.g. CH3hoalcarbon elements and
all hydrogens not bonded to carbon.

H,C==CH
CH CH HaC—Ch ’
2 P 2 _
ch/ SCH,  “CHg CH,—CH, CH—CH;
CH
CH,—OH 3
pentane pentan-1-ol pent-1-ene

6.3 SMILES notation

SMILES is the acronym for Simplified Molecular Input Line Entry Specification (Weininger,
1988). It is a chemical notation system used to represexiecular structure by a linear string

of symbols. With standard SMILES, the name of a molecule is synonymous with its structure: it
shows indirectly a two dimensional picture of the molecular structure. Since a two dimensional
chemical structure can beadvn in various ways, there are several correct SMILES notations for
one molecule. The basis of SMILES is the representation of a valence model of a molecule;
therefore, it is not suitable to describe molecules which cannot be represented by a valence
modd.

SMILES notations are comprised of atoms, designated by elemental symbols, bonds,
parentheses, used to show branching, and numbers, used for cyclic structures. A SMILES
notation denotes a molecular structure as a graph with optional chiral indic&i@MILES
notation describing the structure only in terms of bonds and atoms is called a generic SMILES; a
SMILES notation written with isotopic and chiral specifications is known as an isomeric
SMILES.

In short the SMILES notation is based on severalchages:

1. Atoms are represented by their atomic symbols;
2. Each atom, except for hydrogen, is specified independently;
a. El ements in the fAorganic subseto B, C

without brackets and without attached H, as lonthasnumber of H conforms to
the lowest normal valence(s) consistent with explicit bonds:

El ement in AoriLowest nor ma

fi
B 3
C 4
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N 3and5

0] 2

P 3and5

S 2,4and 6
F 1

Cl 1

Br 1

| 1

b. El ement s i n t he wiktenrwihabrackets as sobnsas thednunaber

of H does not conform to the lowest normal valence:
Ammonium cation is NH4+

C. El ements other than those in the fAorg
with any attached hydrogen shown.

Aliphatic atons are entered in upper case; aromatic atoms are entered in lower
case:

benzene is clcccdcand cyclohexane is CLCCCCC
Hydrogen is only included in the following situations:

Charged hydrogen, i.e. a proton, [H+];

Hydrogens connected to other hygeas, i.e. molecular hydrogen, [H][H];
Hydrogens connected to other than one other atom, e.g. bridging hydrogens;
Isotopic hydrogen specifications, e.g. deuterium ([2H]);

® 2 0o T o

If the hydrogen is connected to a chiral atom.

The four basic bonds arb@wvn as follows:

Type of bond SMILES notation
Single - (no need to show)
Double =

Triple #

Aromatic Lower case letters

Substituents are shown by enclosure in parentheses, and immediately after the atoms to
which they are connected:

2-methylbutaneis CC(C)CC

a Substituents are always shown directly after the relevant atoms; they cannot
follow a double or triple bond symbol:

Pentanoic acid is CCCCC(=0)O

b. Substituents within substituents are allowed:
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2-(1-methylethyl)butane is CC(C(C)C)CC

7. For cydic structures, the numbers 1 through 9 are used to indicate the starting and
terminating atom of the cycle.
a. The same number is used to indicate the starting and terminating atom for each
ring. The starting and terminating atom must be connected tm#aah
b. Numbers are entered immediately following the atoms used to indicate the
starting and terminating positions.
C. A starting or terminating atom can be associated with two consecutive numbers.
(Terminate) I
1 1
(Star) CH 5
! 1 cﬁz:lufj““CH
CH —— CH
Benzene 1,3-Cyclopentadiene
clcececect C1=CC=CC1

Examples for Maphthalene:
1 2 2
4 2 12 12
2 1 1
clecc?ocoocie clZeccococclcooc? cZeoccclooooclz
8. Disconnected compounds are designated asithdil/ structures or ions separated by a
dot (".").Adjacent atoms separated by dot

Van der Waals bonding:
Aminopropene hydrochloride is C=CC(N).HCI

9. Isomeric configuration is specified by the "slash" chees 1" and "/". These symbols
indicate the relative direct i\oo,n tbreamseesn
SMILES uses local chirality, which means that the chirality must be completely
specified:

cis-1,2-dibromoethene is Br/C=0CBr
trans-1,2-dibromoethene is Br/C=C/Br
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100. Enantiomers or chirality are specified by
the following neighbours of the chiral at
is used, the atoms are listed clockwise. The cha | atom and the 0 @O0
brackets:

2-chloro-2-hydroxypropanoic acid with
specified chirality is C[C@](CI)(O)C(=0)(0)

11. Isotopic specifications are indicated by preceding the atomic symbol with a number equal
to the relevant integral atomimass. An atomic mass can only be specified inside
brackets:

Carbon-13 is [13C] and Oxygenrl8 is [180]

For the determination of the SMILES notation, several tools (SMILES generators) are available
(seeAppendix ]

7 Information on optical activity

Optical activity is the ability of asymmetric substances to rotate the orientation of planar
polarized light. Such substances, and their mirror images, are known as enantiomers and have
one or more chiral centres. Although differing in geometric arrangement,ja@narg possess
identical chemical and physical properties. Since each type of enantiomer affects polarized light
differently, optical activity can be used to identify which enantiomer is present in a sample and
therefore, also the purity of the substanidee magnitude of the rotation is an intrinsic property

of the molecule.

Enantiomers always have opposite rotations: they polarize light to the same extent, but in
opposite directions. The optical activity of an enantiomer mixture is therefore an indio&tio

the ratio between the two enantiomers. ASBOmixture of enantiomers has an optical activity of

0.

The observed rotation depends on the concentration, the length of the sample tube, the
temperature and the wave length of the light source.

Optical adivity is, therefore, the defining parameter to identify an asymmetric substance; and it
is the only parameter to distinguish the substance from its mirror image. Therefore, if applicable,
the optical activity of the substance should be given.

The standat for optical activity is called the specific rotation. The specific rotation is defined as
the observed rotation of light at 5896 angstrom, with a path length of 1 dm and at a sample
concentration of 1 g/ml. The specific rotation is the observed rotdivisied by the path length

(dm) times the concentration (g/ml).

Optical activity can be measured with several different methods. The most common are:

— Optical rotation, in which the rotation of the plane of polarisation of a beam of light passed
through tle sample is measured;

— Circular dichroism, in which the absorption of right and left polarised light by a sample is
measured.

If the substance rotates the light to the right (clockwise) it is called dextrorotatory and is
designated with a + sign. If it ites light to the left (counter clockwise) it is called laevorotatory
and it is designated with-asign.
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8 Molecular weight or molecular weight range

The molecular weight is the weight of a molecule of a substance expressed in atomic mass units
(amu) oras the molar mass (g/mole). The molecular weight may be calculated from the
molecular formula of the substance: it is the sum of the atomic weights of the atoms making up
the molecule. For molecules like certain proteins or undefined reaction mixtureghitdr a

single molecular weight cannot be determined, a molecular weight range can be given.

Several methods can be used to determine the molecular weight of substances:
- For determining the molecular weights of gaseous substances, Avogadro's law sad,be u

which states that under given conditions of temperature and pressure a given volume of any
gas contains a specific number of molecules of the gas

PV = nRT = NKT

n = number of moles

R = universal gas constant = 8.3145 J/mol K

N = number of moledes

k = Boltzmann constant = 1.38066 x-28 J/K = 8.617385 x 18 eV/K
k = R/NA

NA = Avogadro's number = 6.0221 x 1023 /mol

— For liquids and solid substances the molecular weight can be determined by determination of
their effects on the melting poiripiling point, vapour pressure, or osmotic pressure of some
solvent;

- Mass spectrometry, a highly accurate measurement method,;

- For molecules of complex substances with high molecular weights, like proteins or viruses,
the molecular weights may be deterndnigy measurement of, for example, sedimentation
rate in an ultracentrifuge or by lightattering photometry;

- Several tools are available which can calculate the molecular weight on the basis of a
structural diagram or a molecular formula of the substéseAppendix J).

9 Substance composition

For each substance the substance composition as a combination of the main constituents,
additives and impurities shall be reported in line with the rules and criteria descriGbadpter
4 of the TGD text.

Each caostituent, additive or impurity needs to be properly identified by:

- Name (IUPAC name or other internationally accepted name);
—  CAS number (if available
—  EC number (if available).
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For each constituent, additive or impurity, its percentage should be gietngioly by weight,
or by volume),giving, where possible, the range in the commercial substance.

For the constituent(s), the typical percentage purity with the upper and lower limits for typical
commercial batches should be given; for additives and ingsithe typical percentage purity or
the upper and lower limits should be given. Normally, the given values should add up to 100%.

10 Spectral data

Spectral data are needed to confirm the structure given for a-comstituent substance or to
confirm thata reaction mixture is not a preparation. Several methods can be used for spectra
(ultra-violet, infrared, nuclear magnetic resonance or mass spectrum). Not all methods are
suitable for all types of substances. Where possible, the TGD will give guidandbefo
appropriate spectra to be included for different substypes (ECB, 2004; ECB, 2005).

For several of the weknown methods the following information should be indicated on the
spectrum itself or in annexes:

Ultraviolet-Visible (U\WVIS) spectrum

- The identity of the substance;

- Solvent and concentration;

- Range;

— Position (and epsilon values) of main peaks;
- Effect of acid,;

— Effect of alkali.

Infrared Spectroscopy (IR) spectrum

- The identity of the substance,;

~  Medium;

- Range;

- Results (indicate the main peakmportant for the identification e.g. interpretation of the
fingerprint area).

Nuclear Magnetic Resonance Spectroscopy (NMR) spectrum

- The identity of the substance;

— Nucleus and frequency;

~ Solvent;

- If appropriate, internal or external reference;

- Results ihdicate the signals important for substance identification and the signals
corresponding to the solvent and the impurities);

—~  For 1H NMR spectra the integration curve should be provided,;
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- The intensity of weak NMR peaks should be increased vertically amgpler patterns
expanded.

Mass Spectroscopy (MS) Spectrum

- The identity of the substance,;

- Accelerating voltage;

- Method of loading (direct insertion, via GC, etc.);

— lonisation mode (Electron Impact, Chemical lonisation, Field Desorption, etc.);

— The molecularon (M);

- Significant fragments for the identification of the substance;

- M/z values or assignments of the peaks important for the identification of the structure;
- Complex patterns should be expanded.

Other internationally recognised methods can be use@lhf tihe spectral data will confirm the
identification of the substance, e.g. the internal strucixamples includ&RD to identify the
constituents of complex mineral oxides and XRF to analyse their chemical composition.

The following general requineents are needed for a clear understanding and/or interpretation of
the spectra:

- Note significant wavelengths or other data as appropriate;

- Provide extra information, e.g. spectra of starting materials;

- Give solvent used and/or other essential detailsdisated above for some methods;
- Provide clear copies (rather than originals) with scales properly marked;

- Provide information on the substance concentrations used;

- Ensure the most intense substarelated peaks approach the fstlale mark.

11 High performance liquid chromatography, gas chromatography

Where appropriate to the type of substamoghromatogram needs to be provided to confirm its
composition. For example, an appropriate chromatogram will confirm the existence of
impurities, additives anthe constituents of a reaction mixture. The two best known methods for
separation and identification of mixtures are gas chromatography (GC) and high performance
liquid chromatography (HPLC). The two methods are based on the interaction of a mobile phase
with a stationary phase, leading to separation of the constituents of a mixture.

For GC/HPLC chromatograms the following information should be indicated on the
chromatogram itself or in annex@sCB, 2004 ECB, 2005)

- HPLC
- The identity of the substance;
- Column properties, such as diameter, packing, length;
- Temperature, also temperature range if used,;
- Composition of the mobile phase ,also range if used;
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- Concentration range of the substance;
- Visualisation method, e.g. UVIS;
- Results (indicate the main peakgportant for substance identification);

- The identity of the substance;

- Column properties, such as diameter, packing, length;

- Temperature, also temperature range if used,;

- Injection temperature;

- Carrier gas and pressure of carrier gas;

- Concentration rangef substance;

- Visualisation method, e.g. MS;

- Peak identification;

- Results (indicate the main peaks important for substance identification).

12 Description of the analytical methods

Annex IV of REACH requires the registrant to describe the analytical me#ad/or to provide

the bibliographical references for the methods used for identification of the substance and, where
appropriate, for the identification of impurities and additives. This information should be
sufficient to allow the methods to be repucdd.
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