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European Chemicals Agency,
Annankatu 18,
P. O. Box 400,
FI-00121 HELSINKI,
FINLAND


Geneva, 15 April, 2015


PROPOSAL FOR IDENTIFICATION OF A SUBSTANCE OF
VERY HIGH CONCERN ON THE BASIS OF THE CRITERIA
SET OUT IN REACH ARTICLE 57

	Substance Name(s) :
	5-sec-butyl-2-(2,4-dimethylcyclohex-3-en-1-yl)-5-
methyl-1,3-dioxane [1], 5-sec-butyl-2-(4,6-
dimethylcyclohex-3-en-1-yl)-5-methyl-1,3-dioxane [2]
[covering any of the individual isomers of [1] and [2] or
any combination thereof]

	EC Number(s) :
	413-720-9

	Annex XV Report
Submitted By :
	
The Netherlands

	Date of Annex XV
Submission :
	
25 February 2015




Dear Madame, Dear Sir,

With reference to the above Annex XV report concerning the evaluation of 5-sec-butyl-2-(2,4-dimethylcyclohex-3-en-1-yl)-5-methyl-1,3-dioxane [1], 5-sec-butyl-2-(4,6-
dimethylcyclohex-3-en-1-yl)-5-methyl-1,3-dioxane [2], and, covering any of the individual isomers of [1] and [2] or any combination thereof, herein referred to as KARANAL, (the generic name of the Givaudan fragrance speciality containing the aforementioned Isomers), which was prepared by the Member State of the Netherlands, and, submitted as a proposal for inclusion as a substance of very high concern on the 25th day of February 2015, the Regulatory Affairs and Product Safety Department of Givaudan International SA takes this opportunity of responding to this submission within the designated public consultation period, which expires as of 24h00 on the 16th day of April 2015.

We recognise the time, effort and scientific expertise devoted to generating the Annex XV report.  Givaudan has, nonetheless, identified a number of assumptions and mis-interpretations included within the aforementioned Annex XV report, which we strongly believe weaken the current proposition of KARANAL for inclusion as an SVHC.

Givaudan intends to defend KARANAL and would request that the European Chemicals Agency and/or the relevant body within the European Commission, the SCCS, remove KARANAL from the list of proposals for inclusion as a substance of very high concern in order that Givaudan be granted the right of response as is statutory under the CoRAP process.

Givaudan strongly believes that KARANAL is not a vP vB substance, and, is certainly not a P B T.  Evidence is provided, herein, to demonstrate that KARANAL is, at worse, a borderline-B and may be P, according to the defined criteria.

In the statement Annex to this letter, which is included in the attachment to Section IV of the electronic response format, Givaudan presents, in detail, its opinion on the proposal submitted by the Netherlands to propose KARANAL for inclusion on the list of substances for classification as a substance of very high concern on the basis of a status as vP vB.  

Our main concerns pertain to the following key elements :

	Persistency
(Annex XV Report Pages 5, 13 – 23, 30)
	Despite acknowledging the deficiencies in the performance of the OECD 309 study, and the limitations related to the overall interpretation of the results derived, thereof, Givaudan is not in agreement with the half-life calculation adopted by the evaluating MSCA where the kinetics have been re-calculated based on a temperature correction down to 12°C.  Givaudan concerns with respect to this point are, the following :

(i) Mention to the use of 12°C as a testing recommendation only appears in recent ECHA guidance which appeared in November 2014, and, as such the submitted OECD 309 simulation study was not performed at this temperature since the study was conducted in early 2014 following previously well-established OECD guidelines ;

(ii) We understand that degradation kinetics calculated at 12°C may be used for environmental risk assessment purposes but are surprised that such an approach can be used for a hazard assessment approach, as there are no agreed guidelines within hazard assessment classification rules on such data interpretation;

(iii) These approaches would first have to be validated and adopted by the appropriate OECD study guideline  in order to officialise the requirement;

(iii) Table R.11-5 – ECHA need to clearly link the P and vP threshold criteria to a stipulated temperature.  This is not the case, currently;

(iv) The reviewing MSCA identify a number of deficiencies in the OECD 309 simulation study yet rate it sufficiently highly so as to consider the substance as vP when applying the temperature correction factor to 12 °C.  Givaudan is not of the opinion that the OECD 309 study for KARANAL allows this conclusion to be reached for the reasons outlined above and because of the identified deficiencies in the study indicated by the evaluating MSCA (Section 3.1.2.1.3.), where a study strictly following the test guideline would include a blank control, a solvent control, a sterile control and a reference substance control to confirm microbial activity of the surface water sample.  The study should also be performed with at least two surface water samples.
Taking in to consideration the deficiencies and loss attributed to abiotic processes, Givaudan considers that the worse-case DT50 calculation of 56 days (at 22°C) by the evaluating MSCA (Page 21 of Annex XV) is the relevant value for the P B T assessment.



In biodegradation screening tests, KARANAL did not meet Readily nor Inherently Biodegradable requirements.  However, significant mineralisation was observed in an OECD 301B Ready Biodegradability study where up to 34% mineralisation was observed within 28 days, demonstrating strong evidence of test concentration dependence :

	Test Guideline
	Inoculum
	Test Substance Concn (mg/L)
	%
Biodegradation
	
Day

	OECD 301B
	Activated Sludge
	10

20
	34%

12%
	
28



Under Section 3.1.2.1.2. of the Annex XV report (Page 19) there is an error in the reporting of this study, where the following is indicated :

“…degradation of the proposed substance amounted to 12 and 34% in the
10 and 20 mg/L treatments after 28 days, respectively.”

The evaluating MSCA considers the results from this study as reliable without restriction. The study should therefore be assigned a Klimisch score of 1, not 2 as indicated under Section 3.1.2.1.2. of the Annex XV report (Page 19) 

In an OECD 302 C Inherent Biodegradability study an oxygen consumption of 12% of the theoretical oxygen consumption was observed by Day 28 ( 18% by Day 50).

Both studies demonstrate that significant primary degradation of KARANAL is taking place.  As a comparison: Complete mono-oxygenation of Karanal – as suggested as a primary degradation step by different biodegradation pathway prediction systems in Figures 3, 4 and 7 of the Annex XV report – would generate an oxygen consumption of 2.13% of the theoretical oxygen demand only.  The oxygen consumptions observed in both the abovementioned 301B and 302C study are considerably higher, indicating an advanced stage of biodegradation. 






	Bioaccumulation
(Annex XV Report Pages 5, 24 – 26, 30 – 31)
	From the existing OECD 305 study, the reviewing MSCA have argued that the BCF value derived from the upper exposure concentration (30 ppb, nominal) is more relevant than the lower exposure concentration (3 ppb) based on the reasoning that the aqueous exposure concentration at the upper exposure concentration was less variable than that of the lower exposure concentration, where the substance was found to be only borderline B.  Givaudan refutes this proposal and insists that the lower exposure concentration (3 ppb) is the more relevant based on the following elements :

(i)The upper exposure concentration represents 1/10th of the 96 hour fish LC50.  The lower exposure concentration is 1/100th of the 96-hour fish LC50.  According to the OECD 305 test guideline, the highest exposure concentration should be selected to be below the chronic effect level or 1/100th of the 96-hour fish LC50 (Paragraph 51, OECD 305, October, 2012);

(ii)Typically for a neutral organic chemical, which we consider the case for KARANAL, the derived fish BCF is independent of the exposure concentration.  This presumes that the exposure concentrations applied in a valid study do not infer any sub-lethal effects which may interfere with the physical and metabolic behaviour of the exposed fish.  This hypothesis is reported in the corresponding final report.
Clearly there is a wide difference between the BCF values derived at the 3 ppb (1892 L/kg*) and 30 ppb exposure concentrations in this study (9893 L/kg*).
(* BCFk values re-calculated by evaluating MSCA taking in to account growth dilution and lipid correction to 5% (Page 25 – Annex XV Report)).
The current version of the OECD 305 (October, 2012) proposes the 305 II approach, which is a proposal scheme to reduce the number of fish employed in an OECD 305 study.  One of these proposals is to run one single exposure concentration, based on broad experience that the BCF is independent of exposure concentration, when performed at concentrations which do not induce any sub-lethal effects, particularly for neutral organic substances.  A recent publication by Burden et al. (2014), highlights the utility of a single exposure concentration and reports the particular precision and applicability of the approach for use with substances of logKow of ≥ 4.5 (N. Burden, S. Creton, L. Weltje, S. Maynard, J. Wheeler.  Reducing the number of fish in bioconcentration studies with general chemicals by reducing the number of test concentrations; Regulatory Toxicology and Pharmacology, 70 (2014), 442 – 445).;


(iii) There is evidence that Karanal is metabolised in fish. A study has been performed to assess the in vitro metabolism of Karanal in fish liver S9 fractions. Further details are provided in the statement Annex to this letter and this new information will be included in Givaudan’s updated IUCLID dossier. In summary, two Karanal peaks were quantified separately. A metabolic turnover of 23.2% (peak 1) and 37.6% (peak 2) of the starting concentration within a 120 minute exposure period was observed. The rate of substrate depletion was calculated (0.24 ml/h/mg protein for peak 1, 0.13 ml/h/mg protein for peak 2) and used as input into an "in vitro - in vivo" extrapolation (IVIVE) model to generate an estimated BCF for a "standardised fish", defined as a 10-g rainbow trout that contains 5% whole-body lipid held at 15 °C. 

Log Kow is the other key input parameter to the IVIVE model.  The log Kow of Karanal has been determined in two HPLC studies (NOTOX 1989, Givaudan 2013). Givaudan considers the first study to be less reliable since the retention times (RT) of the test substance exceeded that of the reference substances (i.e. 2,4-DDT with log Kow of 6.3). In the second study, a reference substance with log Kow of 7.1 was included.  Givaudan acknowledges the evaluating MSCA comments that the inclusion of this reference substance may have affected the slope of the log K versus log Kow regression line (section 3.4.1.1, Annex XV) and resulted in a possible low estimated log Kow range for Karanal of 6.3- 6.7. On re-evaluation of this second study, it is noted that the RT of the Karanal peaks fall between the 4,4-DDT reference substance (log Kow of 6.5) and the 1-phenylnonane reference substance (Log Kow of 7.1). Based on this observation, Givaudan considers it more appropriate to conclude that the log Kow of Karanal is > 6.5 and < 7.1. These two values and an intermediate value of 6.8 were used as input into the IVIVE model to obtain a range of estimated BCF values (see following Table).

BCF estimates calculated with the in vitro – in vivo extrapolation modela
	
Log Kow
	Karanal (peak 1, Clint, in vitro = 0.24 ml/h/mg protein)
	Karanal (peak 2, Clint, in vitro = 0.13 ml/h/mg protein)

	
	Fu=1b
	Fu calcc
	Fu = 1b
	Fu calcc

	6.5
	235
	3816
	308
	5834

	6.8
	168
	2827
	220
	4354

	7.1
	111
	1940
	108
	3000


a Nichols, J. W.; Huggett, D. B.; Arnot, J. A.; Fitzsimmons, P. N.; Cowan-Ellsberry, C. E. Towards improved models for predicting bioconcentration of well-metabolized compounds by rainbow trout using measured rates of in vitro intrinsic clearance. Environ. Toxicol. Chem. 2013, 32 (7), 1611−1622.
b fu, plasma binding correction term; “fu = 1.0”, hepatic clearance is calculated assuming equal in vitro and in vivo binding by setting fu = 1.0 
c fu, plasma binding correction term; “fu calc”, hepatic clearance is calculated taking into account a theoretically calculated difference between in vitro and in vivo binding

All but one of the predicted values are less than 5000 providing supporting evidence that Karanal is not expected to be a vB substance but possibly borderline B, which is in line with the observations in the OECD 305 study at the lower exposure concentration. The only predicted value that is just above the vB criterion was obtained using a log Kow value of 6.5. This can be considered a conservative estimate for the following two reasons:

1) The observed trend in the above predicted BCF values is a decrease with increasing log Kow. This reflects the well-known parabolic relationship between log Kow and BCF where the maximum BCF is generally accepted to be at a log Kow of around 6. Given that Karanal is considered to have a log Kow of > 6.5, the estimates at this log Kow represent a worst case scenario. 

2) BCF predictions based on measured in vitro turnover rates determined in trout liver S9 fractions can be considered as a conservative assessment since the IVIVE model presently assumes that the liver is the only site of biotransformation. Gill biotransformation and intestinal biotransformation (for orally ingested chemicals) may also serve as a major route of clearance.  Given that KARANAL is hydrolytically unstable at acidic pH values, gut metabolism is likely to be a significant transformation process in a broad variety of species. 

Furthermore, the above evidence of in vitro metabolism supports the hypothesis that the two different in vivo values obtained in the OECD305 study might be attributed to different metabolic behaviour at the two exposure concentrations with sub-lethal effects at the upper exposure concentration of 30ppb resulting in lower metabolic activity and hence an unrealistic high BCF value;

(iv) Since there is evidence that Karanal is metabolised in fish, QSAR models that are based only on log Kow are expected to overestimate the bioaccumulation potential of Karanal. Therefore, Givaudan is not in agreement with the reviewing MSCA use of the regression based models in BCFBAF (v3.01) and the resulting estimated values of 6664-14240 (section 3.4.1.1 of Annex XV). More appropriate is the Arnot-Gobas BCF method including biotransformation rate estimates, which is also available in BCFBAF v3.01. The Arnot-Gobas method gives predictions for an upper trophic, middle trophic and lower trophic fish assuming default lipid contents 10.7%, 6.85% and 5.98% respectively. For regulatory purposes, the predicted BCF values should be corrected to a lipid content of 5%. This is the average lipid content of small fish used in the OECD 305 and the common lipid basis used for bioaccumulation assessment under REACH (ECHA guidance R.7.10.4.1 and R.11.1.3.2). The predicted values for log Kow 6.5, 6.8 and 7.1 are shown in the table given below. The values range from 725 to 2929 and are in good agreement with the experimentally derived BCF at the lower exposure concentration.

Predicted BCF values using the Arnot-Gobas QSAR :
[image: ]

(v)3 ppb would be more relevant with predicted environmental concentrations for the freshwater compartment, although would still be well in excess of conservative predicted concentrations (1.44 ppb predicted by EUSES (v2.1.2) for a 10-Tonnes per annum private-use with 100% down-the-drain disposal);

(vi)Calculation of BCF values in the OECD 305 study have been based on comparison of fish tissue concentrations of KARANAL versus aqueous phase exposure concentrations determined in centrifuged water samples.  Average exposure concentrations were, respectively, 44% and 41% higher at the 3 ppb and 30 ppb nominal test concentrations in the water samples analysed without centrifugation.  This obviously has a significant impact on the BCF values derived.  The criteria behind performing both analyses is not explained in the final report, and, more importantly, it is unclear from the analytical-phase of the final report what the difference in losses due to work-up with-centrifugation vs without centrifugation have been.  As such, Givaudan would argue the validity of using the aqueous-phase exposure concentrations determined from the non-centrifuged samples as the basis for the calculation of the BCF values (i.e. an overall mean measured exposure concentration of 3.28 ppb instead of 1.86 ppb).  This would result in lower BCF values in the order of 1200 L/kg.  Therefore, the BCF value of 1892 L/kg at the 3 ppb (nominal) exposure concentration which has been based on aqueous exposure concentrations determined in centrifuged water samples is to be considered a conservative value.



	Toxicity
(Annex XV Report Pages 5 – 6, 28 – 29, 31)
	With respect to T, the Annex XV report concludes by characterising KARANAL as a “borderline T” (Page 6, Page 31).  This is not only mis-leading, but is also false.
Long-term chronic exposure studies have been performed for three trophic levels of freshwater species, Fish, Daphnia, Algae, for all of which valid measured NOEC values significantly above 0.01 mg/L were established.
The reviewer makes reference to a self-classification of KARANAL as STOT RE2 / H373 : May cause damage to organs through prolonged or repeated exposure, which, presumably was the influencing criteria in the suggestion of “borderline T”.  
KARANAL has been previously classified as R48 (STOT RE2) based on a reported NOEL for a 28-day oral gavage study in rats of 10mg/kg bw/day. This classification was removed by Givaudan from the IUCLID file and dossier in September 2014.  The reasons are, as follows :
Effects at higher dose levels (100 and 1000 mg/kg/day) were limited to increased water consumption and subsequent biochemical changes in the plasma likely associated with the increase water intake. The increased water consumption may be due to distaste for KARANAL as the most likely cause. Other possibilities may be the increased water required to excrete KARANAL (or metabolites of) in the urine or possible action of Karanal as a diuretic. The only other relevant effect was a small but statistically significant reduction in body weight in females at the top dose. The effects seen at the mid dose (100 mg/kg) are not considered adverse as there was no associated toxicity. Indeed, effects seen at the top dose (1000mg/kg) may also not be adverse but, conservatively, a NOAEL of 100mg/kg may be applied.  Therefore, the classification as R48 is no longer required.
This was discussed with the Dutch CA in September 2013 who indicated agreement with this interpretation.  Furthermore, the evaluating MSCA in Annex XV (Section 6.2.1.3, Page 31) concludes that the proposed substance cannot be considered T based on the results of the repeated dose toxicity study.
We would, therefore, insist that the text of the Annex XV report be amended to correct this point (i.e. the substance is not T).





We sincerely hope that these comments, observations and clarifications will retain your attention, and, remain at your full disposal to clarify any of the points covered in this document, should that be necessary.

The corresponding IUCLID dossier will be updated prior to the 24th April 2015 to include the comprehensive overview of the elements presented herein.

Yours sincerely,




Graham Ellis
Head of Global Toxicology and Ingredient Registrations
Givaudan International SA
15th April 2015












Annex :
Specific comments from Givaudan Environmental and Toxicology experts on the Annex XV report developed by the Netherlands, entitled Proposal for Identification ofa Substance of Very High Concern on the Basis of the Criteria set out in REACH Article 57 for 5-sec-butyl-2-(2,4-dimethylcyclohex-3-en-1-yl)-5-methyl-1,3-dioxane [1], 5-sec-butyl-2-(4,6-dimethylcyclohex-3-en-1-yl)-5-methyl-1,3-dioxane [2], and, covering any of the individual isomers of [1] and [2], dated 25 February 2015


ANNEX

Specific comments from Givaudan Environmental and Toxicology experts on the Annex XV report developed by the Netherlands, entitled Proposal for Identification ofa Substance of Very High Concern on the Basis of the Criteria set out in REACH Article 57 for 5-sec-butyl-2-(2,4-dimethylcyclohex-3-en-1-yl)-5-methyl-1,3-dioxane [1], 5-sec-butyl-2-(4,6-dimethylcyclohex-3-en-1-yl)-5-methyl-1,3-dioxane [2], and, covering any of the individual isomers of [1] and [2], dated 25 February 2015


The purpose of this statement is to highlight a number of inaccuracies and mis-interpretations derived from the information available on KARANAL which we believe lend bias to the overall conclusion of the dossier.  The following argumentation are built upon scientifically based evidence and facts and will clearly admonish KARANAL of being a P B T substance, and, leaves sufficient doubt on its proposed vP vB status to permit re-categorising back to the traditional CoRAP process-flow in order to permit the notifier to the right of response as is statutory under the CoRAP process.


TOXICITY :
With respect to T, the Annex XV report concludes by characterising KARANAL as a “borderline T”.

Although the proposal for submission of KARANAL to the SVHC list purports to the substance being a potential vP vB, we would very much like to clarify the situation regarding T.

Long-term chronic exposure studies have been performed for three trophic levels of freshwater species, Fish, Daphnia, Algae, for all of which valid measured NOEC values significantly above 0.01 mg/L were established.

	Study
	Test 
Guideline
	Study No.
	Species Tested
	NOEC
(mg/L)

	Algal Inhibition
	OECD 201
	
	S. subspicatus
	> 0.5

	
	
	
	P. subcapitata
	0.135

	Fish-Early Life Stage
	OECD 210
	
	P. promelas
	0.034

	Daphnia Reproduction
	OECD 211
	
	D. magna
	0.096



Karanal has been previously classified as R48 (STOT RE2) based on a reported NOEL for a 28-day oral gavage study in rats of 10mg/kg bw/day. This classification was removed by Givaudan from the IUCLID file and dossier in September 2014.

Effects at higher dose levels (100 and 1000mg/kg/day) were limited to increased water consumption and subsequent biochemical changes in the plasma likely associated with the increase water intake.  The increased water consumption may be due to distaste for KARANAL as the most likely cause. Other possibilities may be the increased water required to excrete KARANAL (or metabolites of) in the urine or possible action of Karanal as a diuretic.  The only other relevant effect was a small but statistically significant reduction in body weight in females at the top dose.

The effects seen at the mid dose (100mg/kg) are not considered adverse as there was no associated toxicity. Indeed, effects seen at the top dose (1000mg/kg) may also not be adverse but, conservatively, a NOAEL of 100mg/kg may be applied.

Therefore, the classification as R48 is no longer required.

This was discussed with the Dutch CA in September 2013 who indicated agreement with this interpretation

This proposal was subsequently actioned, and, the STOT RE2 classification removed from all Givaudan documentation as of December 2013.  This is further mirrored in Section 6.2.1.3. of the Annex XV report, where it is stated :

“The evaluating MSCA concluded that the available repeated dose toxicity
study would be most likely be insufficient to pursue a harmonised classification
of the proposed substance as STOT RE 2.  Therefore, the proposed substance 
cannot be considered T based on the available data.”

We would, therefore, very much appreciate the amendment to the Annex XV report text to replace :

“……. the proposed substance is considered to be borderline T.”

to the correct characterisation :

“……. the proposed substance is considered not to be T.”


PERSISTENCY :

ABIOTIC DEGRADATION –

Hydrolysis –
Two studies have been performed on the hydrolysis as a function of pH with KARANAL.  Both studies have demonstrated hydrolysis at pH4.  In the most recent study (Givaudan Study No. 13-E222) hydrolysis losses were believed to be observed at both pH7 and pH9, also.  However, variability between sample injections made interpretation of the results based on the linearised Arrhenius law difficult.

	Performing Laboratory
	
Study No.
	T1/2 at 25°C

	
	
	pH4
	pH7
	pH9

	NOTOX, NL
	103591
	11.5 – 34.6 days 
	> 1-Year
	> 1-Year

	Givaudan, CH
	13-E222
	30.8 days
	Hydrolysis 
occurring *
	Hydrolysis 
occurring *


*Hydrolyis observed, but T1/2 not calculated since Linearised Arrhenius Law was non-linear

In samples incubated at pH4 in Givaudan study no. 13-E222 , the formation of 2,4-Dimethyl-3-Cyclohexene-1-Carbaldehyde (substance “2”, below) was observed from which the following degradation pathway can be assumed :

[image: ]
Substance “2” is known to undergo significant primary degradation to the corresponding alcohol and acid under aerobic conditions, as follows :



As for the diol (substance “3”) this has been tested and found to be Inherently Biodegradable (Givaudan Study No. 13-E152) and has a logPow of 1.4 (Givaudan Study No. 13-E153).

The half-life of KARANAL at pH4 at 25°C was determined to be 30.8 days.  The calculation of the half-life at pH7 and pH9 was not possible, despite hydrolysis being observed, the linearised Arrhenius law was non-linear.


Photolysis –
There is no significant absorbing chromophore for KARANAL in the near-UV visible light spectrum.  This does not, however, preclude the possibility of photolytic degradation as an important dissipation mechanism for KARANAL in the natural aquatic environment and on soil surfaces.


Atmospheric Degradation –
The fate of KARANAL in the atmospheric compartment has been modelled using the EPISuite (v4.11) / AOP (v1.92) module.  The model predicts rapid atmospheric degradation of KARANAL with an atmospheric half-life of 1.043 hours for reactions with Hydroxyl radicals (based on 12-hours of daylight per day), and 0.640 hours for interactions with Ozone (24-hour day).  The model also suggests that further interactions with Nitrate radicals may be important.  The overall half-life predicted by the model is 0.4895 hours for KARANAL.

The AEROWIN (v1.00) model predicts that only a small fraction of KARANAL present in the atmospheric compartment will be adsorbed to particulate material (0.119% to 0.288%), the remainder being in the gaseous-phase of the airborne fraction, suggesting that the great majority of KARANAL will be freely available to undergo reactions with Hydroxyl and Nitrate radicals and Ozone.

Long-range transport and deposition of KARANAL is, thus, highly unlikely to occur.

EPISuite (v4.11) also predicts short half-lives for KARANAL in River (0.17 days) and Lake systems (7.6 days) due to the propensity of the molecule to undergo outgassing across the water-air interface, followed by emission to the atmospheric compartment and subsequent rapid atmospheric degradation due to interactions with Hydroxyl radicals and Ozone.


BIODEGRADATION -
A series of biodegradation screening tests and one advanced simulation test have been performed on KARANAL.  The result of the higher-tier simulation study, an OECD 309 study, are, however, not considered to be conclusive, since this study was not performed with a C-14 radiolabelled test substance.  More details are provided, below.

Screening Tests -
The following Table presents the results pertaining to the various biodegradation screening tests performed for KARANAL :

	Study No.
	Guideline
	Type of Study
	Inoculum Source & Concn. (mg/L)
	Test Conc. (mg/L)
	% Biodegradation
	Days
	Result


	RCC-NOTOX, NL
030173
	OECD 301B
	Ready
	Activated Sludge
	10

20
	34%

12%
	28
	Not Readily Biodegradable

	Givaudan, CH
08-E050
	OECD 301F
	Ready
	Activated Sludge at 100 mg/L
	30
	0%

3% 1
	28

50
	Not Readily Biodegradable

	Givaudan, CH
08-E048
	OECD 302C
	Inherent
	Activated Sludge at 100 mg/L
	30
	12%

18%
	28

50
	Not Inherently Biodegradable

	Unilever, GB
BD-97E041-01
	OECD 302A
	Inherent
	Pre-Exposed Sludge
	14.4
	0%
	28
	Not Inherently Biodegradable


1 Substance specific analyses were performed at the end of the study and an average of 48% of the Parent determined to have dissipated.

Under the test conditions applied, KARANAL did not meet Readily nor Inherently Biodegradable requirements.  However, significant mineralisation was observed in the Ready Biodegradability study (RCC-NOTOX Study No. 030173, Givaudan Study No. 08-E050) and in an Inherent Biodegradability study (Givaudan Study No. 08-E048).  The results of these various studies would suggest that there is a significant impact related to test concentration dependence and clearly demonstrates that major primary degradation of the parent is taking place.

Intrinsic shortcomings associated with screening tests have been reported (Roberts et al. 2009, Influence of inoculum source in the biodegradability of Propanolol and Atenolol, poster presentation SETAC-Europe meeting Göteburg, Sweden 31 May – 04 June 2009; ECETOC Workshop Report No. 10 – Workshop on biodegradation and persistence, 26 – 27 June 2007, Holmes Chapel, UK), such as low diversity in microbial populations in the inoculum, over-exaggerated test concentrations with respect to that likely to occur in the environment under realistic use conditions, absence of light and lack of aeration.  The use of high test concentrations in these studies may lead to a reduced bioavailability, and in certain cases, can result in either subtle or marked inhibition effects on the microbial population present

The hypothesis of major primary degradation taking place is further supported by In silico modelling using the OASIS-CATALOGIC (v.5.11.16) model with the OECD 301B, 301C and 301F simulators.  The results are presented, in the following Table :

	
	% Mineralisation
on Day 28
	% Parent Remaining
on Day 28
	% Parent Metabolised
on Day 28
	
Domain Applicability

	
OECD 301B Kinetic

	
8
	
38.6
	
61.4
	Parameter Domain : IN
Structural Domain : 68.4% IN
Metabolic Domains : IN

	
OECD 301C Kinetic

	
31
	
0
	
100
	Parameter Domain : IN
Structural Domain : 94.7% IN
Metabolic Domains : IN

	
OECD 301F Kinetic

	
26
	
23.9
	
76.1
	Parameter Domain : IN
Structural Domain : 100% IN
Metabolic Domains : IN



The models predict moderate amounts of mineralisation, but also predict significant levels (> 60%) of transformation of the parent via primary degradation processes within the 28 day period simulated.

Simulation Tests -
One higher-tier simulation study has been performed with KARANAL.  An OECD 309 surface water mineralisation / Degradation study (Givaudan Study No. 13-E214) has been reported.  This study was performed with non-labelled KARANAL, and, thus, the results have to be treated with some level of caution, and, ultimately, remain non-conclusive with respect to the P or vP status of KARANAL.

The results of the non-labelled OECD 309 study (Givaudan Study No. 13-E214) are presented, below :

A natural, freshly collected surface water from the Rhône river was collected, filtered to remove particulate material and fortified with KARANAL at a nominal concentration of 50 µg/L.  
Degradation was tested under both biotic and abiotic test conditions.  Individual incubates were incubated according to the test guideline stipulation (in the dark at 22 ± 1°C), and sacrificed for analysis over a period of up to 60 days.
Degradation kinetics were established by determining residual concentration of KARANAL on Day 0, 1, 3, 7, 11, 21, 29, 39, 53 and 60 days after dosing.
Results - Degradation kinetics were calculated based on a strict-worse-case scenario where the results from the biotic incubates is corrected against the results obtained for the abiotic samples.  KARANAL has been shown to undergo abiotic hydrolysis reactions.
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The primary biodegradation half-life corrected for abiotic degradation, and, thus, considered worse-case, of KARANAL in River Rhône surface water is 395 hours (16.5 days).


BIOACCUMULATION :
An in vivo OECD 305 study has been performed on KARANAL (SafePharm Study No. 0766/0102).  At the end of the uptake-phase (Day 47) the BCF value determined was 2110 L/kg (wet wt.) at the 3 ppb (nominal) exposure level.  The study, in itself, suffers from several deficiencies :
(i)The lower exposure level (3 ppb nominal) was 1/100th of the LC50 determined for the test substance, whereas, the higher exposure concentration was 30 ppb, which was only 1/10th of the LC50 (96 hour) determined for KARANAL.  It is suggested that of the two exposure concentrations, the lower test concentration is likely to be the more relevant, and, that subtle sub-lethal effects, which could be conceived to induce a reduced metabolic capacity, is possible at the higher test concentration, since just 1/10th of the 96-hour LC50 for fish.  It is highly probable that the higher exposure concentration will have impacted the metabolic capacity of the exposed fish.  In addition; test guideline practice is to perform OECD 305 studies at two exposure concentrations, typically at 100th of the fish LC50, or, below chronic effect levels, as the upper test concentration and 1000th of the fish LC50 for the lower test concentration.  It is also advisable to conduct such studies at, or close to, environmentally relevant water concentrations, which are conservatively expected to be in the low- to sub-µg/L.

(ii)Furthermore, it is expected to observe independence of the derived BCF value across the two different exposure concentrations in such tests, particularly for neutral organics, such as KARANAL.  This would further suggest that fish exposed to the upper test concentration were incapable of maintaining the same metabolic condition as those fish exposed to the lower test concentration and were indeed suffering from subtle sub-lethal effects which were not distinguishable by the naked eye during the course of the study.  This hypothesis is reported in the corresponding final report.
Clearly there is a wide difference between the BCF values derived at the 3 ppb (1892 L/kg*) and 30 ppb exposure concentrations in this study (9893 L/kg*).
(* BCFk values re-calculated by evaluating MSCA taking in to account growth dilution and lipid correction to 5% (Page 25 – Annex XV Report)).
The current version of the OECD 305 (October, 2012) proposes the 305 II approach, which is a proposal scheme to reduce the number of fish employed in an OECD 305 study.  One of these proposals is to run one single exposure concentration, based on broad experience that the BCF is independent of exposure concentration, when performed at concentrations which do not induce any sub-lethal effects, particularly for neutral organic substances.  A recent publication by Burden et al. (2014), highlights the utility of a single exposure concentration and reports the particular precision and applicability of the approach for use with substances of logKow of ≥ 4.5 (N. Burden, S. Creton, L. Weltje, S. Maynard, J. Wheeler.  Reducing the number of fish in bioconcentration studies with general chemicals by reducing the number of test concentrations; Regulatory Toxicology and Pharmacology, 70 (2014), 442 – 445);


(iii) A study has been performed to assess the in vitro metabolism of Karanal in fish liver S9 fractions. Karanal (1 µM) was incubated in triplicate with trout liver S9 fraction (1 mg/ml) for 0, 20, 40, 60, 90 and 120 minutes at 12.5 ± 2.5 °C. The disappearance of Karanal as a function of time was monitored using GC-MS analysis. Two Karanal peaks were quantified separately. Karanal demonstrated a metabolic turnover of 37.6% (peak 1, figure 1) and 23.2% (peak 2, figure 2) of the starting concentration within a 120 minute exposure period, indicating that Karanal is expected to be metabolised in vivo. Negative controls included incubation of the test substance with heat inactivated S9 protein, with no S9 and with no Cofactors. These controls confirm that the decrease of test chemical overtime was due to metabolism and that there was no physical loss from the test system. 

[image: ]
Figure 1. Disappearance of Karanal (peak 1, 1µm) in Rainbow Trout liver S9 fractions (1mg/L)

[image: ]
Figure 2. Disappearance of Karanal (peak 2, 1µm) in Rainbow Trout liver S9 fractions (1mg/L)

The in vitro intrinsic clearance was calculated from the log-transform measured concentrations of the parent compound as a function of time: 0.24 ml/h/mg protein for peak 1 (Figure 3); 0.13 ml/h/mg protein for peak 2 (Figure 4). 


[bookmark: _Ref416367884][bookmark: _Ref416367904]Figure 3: Calculation of enzymatic turnover rates for Karanal peak 1. Depletion rate constant (k)[footnoteRef:1] (1/h) = 0.24; In vitro intrinsic clearance rate[footnoteRef:2] (ml/h/mg protein) = 0.24. [1:  The first order reaction rate (1/h) is calculated by multiplying the fitted slope term from the regression equation by -2.3.]  [2:  The in vitro intrinsic clearance rate (Clint, in vitro; ml/h/mg S9 protein) is calculated by multiplying the reaction rate by the volume of the incubation system (i.e. 0.2 ml) and dividing by the amount of protein (0.2 mg).
] 



Figure 4: Calculation of enzymatic turnover rates for Karanal peak 2. Depletion rate constant (k)1 (1/h) = 0.13; In vitro intrinsic clearance rate2 (ml/h/mg protein) = 0.13.

The in vitro intrinsic clearance rates were used as input into an in vitro - in vivo extrapolation (IVIVE) model (J. Nichols 2013, model version “S9spreadsheet_Public_032713.xlsx”) to generate an estimated BCF for a standardized fish, defined as a 10-g rainbow trout that contains 5% whole-body lipid held at 15 °C. Two possibilities are explored in regard of plasma binding applying the binding correction term fu: (a) hepatic clearance is calculated taking into account a theoretically postulated difference between in vitro and in vivo binding (“fu calc”); (b) hepatic clearance is calculated assuming equal in vitro and in vivo binding by setting fu = 1.0.  

Log Kow is the other key input parameter to the IVIVE model.  The log Kow of Karanal has been determined in two HPLC studies (NOTOX 1989, Givaudan 2013). Givaudan considers the first study to be less reliable since the retention times (RT) of the test substance exceeded that of the reference substances (2,4-DDT with log Kow of 6.3). In the second study, a reference substance with log Kow of 7.1 was included.  Givaudan acknowledges the evaluating MSCA comments that the inclusion of this reference substance may have affected the slope of the log K versus log Kow regression line (section 3.4.1.1, Annex XV) resulting in a possible low estimated log Kow range for Karanal (6.3- 6.7). On re-evaluation of this second study, it is noted that the RT of the Karanal peaks fall between the 4,4-DDT reference substance (log Kow of 6.5) and the 1-phenylnonane reference substance (Log Kow of 7.1). Based on this observation, Givaudan considers it more appropriate to conclude that the log Kow of Karanal is > 6.5 and < 7.1. These two values and an intermediate value of 6.8 were used as input into the IVIVE model to obtain a range of estimated BCF values (Table below). 

BCF estimates calculated with the in vitro – in vivo extrapolation model
	Log Kow
	Karanal (peak 1, Clint, in vitro = 0.24 ml/h/mg protein)
	Karanal (peak 2, Clint, in vitro = 0.13 ml/h/mg protein)

	
	Fu=1
	Fu calc
	Fu = 1
	Fu calc

	6.5
	235
	3816
	308
	5834

	6.8
	168
	2827
	220
	4354

	7.1
	111
	1940
	108
	3000



All but one of the predicted values are less than 5000 providing supporting evidence that Karanal is not expected to be a vB substance but possibly borderline B, which is in line with the observations in the OECD 305 study at the lower exposure concentration. The only predicted value that is just above the vB criterion was obtained using a log Kow value of 6.5. This can be considered a conservative estimate for the following two reasons:

1) The observed trend in the above predicted BCF values is a decrease with increasing log Kow. This reflects the well-known parabolic relationship between log Kow and BCF where the maximum BCF is generally accepted to be at a log Kow of around 6. Given that Karanal is considered to have a log Kow of > 6.5, the estimates at this log Kow represent a worst case scenario. 

2) BCF predictions based on measured in vitro turnover rates determined in trout liver S9 fractions can be considered as a conservative assessment since the IVIVE model presently assumes that the liver is the only site of biotransformation. Gill biotransformation and intestinal biotransformation (for orally ingested chemicals) may also serve as a major route of clearance.  Given that KARANAL is hydrolytically unstable at acidic pH values, gut metabolism is likely to be a significant transformation process in a broad variety of species.

The value of integrating measured biotransformation rates for prediction of chemical bioaccumulation in fish has recently been demonstrated for nine fragrance ingredients (Laue et al, 2014). Furthermore, the above evidence of in vitro metabolism supports the hypothesis that the two different in vivo values obtained in the OECD305 study might be attributed to different metabolic behaviour at the two exposure concentrations with sub-lethal effects at the upper exposure concentration of 30ppb resulting in lower metabolic activity and hence an unrealistic high BCF value.  
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(iv) Since there is evidence that Karanal is metabolised in fish, QSAR models that are based only on log Kow are expected to overestimate the bioaccumulation potential of Karanal. Therefore, Givaudan is not in agreement with the reviewing MSCA use of the regression based models in BCFBAF (v3.01) and the resulting estimated values of 6664-14240 (section 3.4.1.1 of Annex XV). More appropriate is the Arnot-Gobas BCF method including biotransformation rate estimates, which is also available in BCFBAF v3.01. The Arnot-Gobas method gives predictions for an upper trophic, middle trophic and lower trophic fish assuming default lipid contents 10.7%, 6.85% and 5.98% respectively. For regulatory purposes, the predicted BCF values should be corrected to a lipid content of 5%. This is the average lipid content of small fish used in the OECD 305 and the common lipid basis used for bioaccumulation assessment under REACH (ECHA guidance R.7.10.4.1 and R.11.1.3.2). The predicted values for log Kow 6.5, 6.8 and 7.1 are shown in the table below. The values range from 725 to 2929 and are in good agreement with the experimentally derived BCF at the lower exposure concentration.

Predicted BCF values using the Arnot-Gobas QSAR
	Log Kow
 
	Arnot-Gobas BCF Method - including biotransformation rate estimates
(corrected to 5% lipid)

	
	upper trophic
	mid trophic
	lower trophic

	6.5
	1075
	2322
	2929

	6.8
	934
	2034
	2574

	7.1
	725
	1588
	2013



(v)3 ppb would be closer to predicted environmental concentrations for the freshwater compartment, although would still be well in excess of conservative predicted concentrations (1.44 ppb predicted by EUSES (v2.1.2) for a 10-Tonnes per annum private-use with 100% down-the-drain disposal);

(vi)Calculation of BCF values has been based on comparison of fish tissue concentrations of KARANAL versus aqueous phase exposure concentrations determined in centrifuged water samples.  Average exposure concentrations were, respectively, 44% and 41% higher at the 3 ppb and 30 ppb nominal test concentrations in the water samples analysed without centrifugation.  This obviously has a significant impact on the BCF values derived.  The criteria behind performing both analyses is not explained in the final report, and, more importantly, it is unclear from the analytical-phase of the final report what the difference in losses due to work-up with-centrifugation vs without centrifugation have been.  As such, we would argue the validity of using the aqueous-phase exposure concentrations determined from the non-centrifuged samples as the basis for the calculation of the BCF values (i.e. an overall mean measured exposure concentration of 3.28 ppb instead of 1.86 ppb).  When the Day 47 BCF value is re-calculated based on the exposure concentration in non-centrifuged water, then the BCF value becomes 1200 L/kg at the 3 ppb (nominal) exposure concentration
Therefore, the BCF value of 1892 L/kg at the 3 ppb (nominal) exposure concentration is to be considered a conservative value.
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