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1 Introduction and background

Chapter 4.1 of the GHS (Rev.2) section 4.1.2.5pé&xifies the criteria which substances have to
meet in order to be considered rapidly degradabtee environment. These criteria are mainly based
the outcome of ready biodegradability tests. Thiemale behind ready biodegradability tests is Hiat
chemical achieving the pass level in these testddvoe rapidly broken down during sewage treatment
and in most aerobic ecosystems. In ready biodebilitglatests, the time window concept has been
introduced as a simple criterion to quantify the raf biodegradation. In order to pass the testr 60%

O, uptake or C@ formation, or 70 % removal of dissolved organicbca (DOC) has to be achieved
within a period of 10 days immediately followingethttainment of 10% biodegradation. This condition
is termed the 10-day window?”

In document ST/SG/AC.10/C.4/2008/27 submitted lie Secretariat on 19 September 2008,
CEFIC, AISE and SDA propose a small addition toageamph 4.1.2.10.3 of the GHS, related to the
criteria for classifying a chemical as “readily temradable”, specifically for the class of multi-
component substances (such as most commerciatwanfdaypes). The amendment states that the 10-day
window does not apply to multi-component substarmmsause the test method can lead to misleading
results. This flaw is such that multi-componenbstances may be incorrectly classified as not hgadi
biodegradable, while the individual components r@&dily biodegradable. More information on this
issue is provided below.
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2. Consequences of an incorrect classfication for industry

A false-negative rapidly biodegradable readingdaubstance could lead to classification of the
substance or mixtures containing it in a chronitegary. Such classifications have not only labgllin
consequences but also potential downstream conseegi®oth at regional level (for example in Europe:
regulatory duties under the Seveso Directive, pgiaemarket restrictions such as Ecolabel requirgsie
change to the waste classification) and at glahall(e.g. additional transport-related requirersent

Furthermore it is critical that substances andtumes be assigned the appropriate classification
which truly reflects their environmental propertiasorder to avoid misleading labelling informatitor
consumer products and be consistent with otheepietlegislation (e.g. EU Detergent Regulatiordarn
which the 10-day window principle is not appliedstofactants).

3. Technical rationalefor the suggested amendment for multi-component substances
3.1  Concept of the ready biodegradability test

Ready biodegradability tests use batch cultumed tlae initial concentration of the test substasce
in the range of 2 to 100 mg/l. In these tests, algation of an organic chemical can only be broadlout
by micro-organisms which are capable of growingtbe test substance (because no other organic
substrate is provided). Growth of micro-organismsacsingle chemical typically results in a smooth S
shaped biodegradation curve composed of a laggyaxitogarithmic growth phase and a stationary @has
(Schlegel, 1993. (NB: In microbiology, the logarithmic growth-pées are generally specified with
maximum specific growth ratearfiax) or doubling times (t¥2 = In&hax)). For such an approach to be
valid, tests have to be extremely stringent. Thaggncy of the ready biodegradability tests israniily
ensured by precluding the use of acclimatised micganisms (even though this is a natural
phenomenon) and by using a low initial biomass eatration (which may delay the onset of
biodegradation and limit the microbial diversity).

The 10-day window can only be interpreted coryeifth normal S-shaped degradation pattern is
observed, as would typically be the case for alsingter-soluble chemical substance.

3.2 Empirical observations with multi-component substances

Many commercial surfactants derived from petrolearmnenewable resources occur as substances
of multi-component character, i.e. with differefiam lengths (the so-called homologue series), edegr
and/or site of branching or stereo-isomers, everthgir most purified commercial forms. (NB: a
surfactant is a chemical in which a hydrophilicigvas linked to a lipophilic moiety).

The biodegradation kinetics (lag period, growtte rgield etc.) of the individual components in a
multi-component substance are not necessarily #mees The biodegradation curve of a surfactant
consisting of homologues is therefore an additidnddferent individual biodegradation curves,
superimposed on one another. It is thus possilaled-this has been observed in practice - that some
individual compounds do meet the 10-day time windwiterion, whereas the biodegradability curve of
the mixture of homologues suggests that the sanfidds not readily biodegradable (Richterich and
Steber, 200%).

! Schlegel HG (1993) General Microbiology 7th editi@ambridge University Press.
2 Richterich K and Steber J (2001) The time-windown inadequate criterion for the ready biodegrailigh
assessment of technical surfactants. Chemospheté48+1654.
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It has also been observed that for multi-compoisebstances, sequential (instead of concurrent)
biodegradation of the individual structures caretakace (e.g. theéiodegradation of one compound or
functional group is delayed until another one haerbpartially or fully degraded). The different
solubilities of individual components can also péayole in delayed degradation (Richterich and &teb
2001). In such cases, the 10-day window beconmmaindicator of the biodegradation kinetics ad th
individual components and should not be appliehterpret the results of the test. This phenoméaon
illustrated with an example (Figures 1 and 2). uFég?2 represents the results for an equimolarisolwf
surfactant components 1 and 2, which, individugdly shown in Figure 1), are readily biodegradable.

A significant number of fragrance ingredients a@ti-component substances. Synthetic fragrance
ingredients are usually structural isomers; nalyi@tcurring substances (natural extracts and éssen
oils) may also be multi-component substances. taview of the biodegradability of dozens of multi-
component fragrance substances including both etinthnd natural examples the same ten-day window
issue arose with a quarter of the examples (1@peBamined, i.e. they reached at least 60% detjoada
in the 28 days but failed the 10-day window craari

4. Review of the argument by third party experts

The above scientific arguments therefore sugdest the 10-day window criterion should be
disregarded for the evaluation of the ready biodégbility of surfactants representing multi-compane
substances consisting of closely related homologne$or isomers with a very similar biodegradaypilit
profile.

4.1. CSTEE opinion

Already in 1999, the EU Scientific Committee onxibity, Ecotoxicity and the Environment
(CSTEE; now SCHER adopted an "opinion on the proposed ready bitkadility approach to update
the detergents legislation (2004/648fFCstating thatkeeping the 10-day window is not deemed
necessary for assessing ready ultimate biodegrédiiabf surfactants in detergent€STEE, 1999. The
rationale behind this statement was recognitionthaf fact that surfactant degradation is generally
characterised by multiphase kinetics resulting ftbenmulti-component nature of the substrate.

4.2. OECD Guidédlines

In addition, Annex | to the OECD Guideline for Ting of Chemicals, ‘Proposal for revised
introduction to the OECD guidelines for testingabfemicals, section 3, April 2005’ stat&lthough
these tests are intended for pure chemicals, its@netimes relevant to examine the ready
biodegradability of mixtures of structurally simil@hemicals like oils and surface-active substances
(surfactants). Such substances often occur as resuf constituents with different chain-lengthegide
and/or site of branching or stereo-isomers, eveth@ir most purified commercial forms. Testing atle
individual component may be costly and impractidala test on the mixture is performed and it is
anticipated that a sequential biodegradation of ihdividual structures is taking place, then theddy
window should not be applied to interpret the reswudf the test. A case by case evaluation should
however take place on whether a biodegradabiligt ten such a complex mixture would give valuable
information regarding the biodegradability of thextare as such (i.e. regarding the degradabilityadif

% Scientific Committee on Health and Environment Risk

4 Regulation 2004/648/EC of the European Parliamentt af the Council of 31 March 2004 on detergents.

> European Commission (1999) Scientific Committeeloxicity, Ecotoxicity and the Environment. Opinion
proposed ‘ready biodegradability” approaches to apsl detergents legislation. Opinion adopted at fi#h
CSTEE plenary meeting 25-11-1999.
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the constituents) or whether instead an investigaof the degradability of carefully selected indual
components of the mixture is required”.

5. Summary and recommendations

The 10-day window criterion should not be consideas a requirement for assuring the desired
stringency for multi-component substances. Theeesaveral technical reasons to support this stateme

(a) Multi-component substances such as many coniamhexarfactants will lead to a degradation
curve characterised by multiphase kinetics (i.¢ tim@ smooth S shape);

(b) It is known that intermediate metabolites caven degradation kinetics different from the
parent product. Some metabolites interfere with tlegradation process by inhibiting
transformation of the parent molecule (Richteriold &teber, 2001);

(c) Some constituents of multi-component substashe® sequential degradation.

The ultimate aim of ready biodegradability testso assess the capability (in percentage terms) of
a product to be fully degraded into simple compauthgring a 28-day period.

As the application of the 10-day window criterignnot scientifically justified for surfactants
(CSTEE, 1999; OECD, 200§ it is recommended that multi-component substsmoeeeding the 60 %
(resp. 70 %) pass level within the standard tegtatéhn of 28 days are considered as readily
(bio)degradable substancderefore, a modification of the UN GHS text haet proposed for section
4.1.2.10.3 as described in ST/AG/SC.10/C.4/2008/27.
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Figure 1: Results of separate ready biodegradability tesesQ@ 301 B, CO2 production test) on two
pure surfactants components. NB: The blue lineessmts a linear alcohol ethoxylate (1) and
the green line a mono-branched alcohol ethoxyBte (
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Figure 2: Results of the ready biodegradabiligtt(OECD 301B) for the equimolar solution of
components 1 and 2.
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