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I wish to comment on the proposed change in the classification of octamethylcyclotetrasiloxane (D4) under Regulation (EC) No 1272/2008 (BAuA 2017).  In 2016, Prof Jim Bridges and I published a Quantitative Weight of Evidence analysis of the persistence, bioaccumulation, toxicity and potential for long range transport of the cyclic volatile methyl siloxanes (CVMSs) (Bridges and Solomon 2016).  This analysis included D4.  In this comprehensive process, we assessed all the available studies from the open literature as well as detailed reports of studies on D4 from various industries.  Many of these studies were conducted under Good Laboratory Practice (GLP) and have been submitted to various regulatory agencies worldwide.

There are several key points that are relevant to the classification of D4. 
1. The most important of these is the fact that D4 and other CVMSs have unusual physical and chemical properties.  This means that it is inappropriate to use criteria and testing procedures developed for hydrocarbon-based chemicals to assess the environmental fate and potential toxicity of D4 and other CVMSs.  For D4, the key properties :
* the small water solubility (56 µg/L),
* a relatively large vapor pressure (132 Pa at 25 °C) (Table 6 in BAuA 2017) a Henry’s law constant HC of 11.8 atm-m3/mol 
*  a resulting octanol-air partition coefficient (KOA) of 4.1 (Table 1 in Bridges and Solomon 2016).  

Partitioning between air and water/soil
These physical attributes mean that D4 tends to partition into air from water and lipids and that this is the final compartment of residence in the environment.  Moreover, D4 (and other CVMSs) are degraded with a relatively short half-life by hydroxyl radicals in air to silanols, which are not of toxicological concern (Bridges and Solomon 2016). There is no reliable evidence, and indeed based on the physicochemical properties it is extremely unlikely, that D4 in air is redeposited into soil or water and KOA means that it is not absorbed by biota from air.  Environmental exposures are thus minimal. There are a number of important implications of this.

i) Challenges in test interpretation using standard tests -water solubility
The very small solubility of D4 in water likely compromised the results of the tests for hydrolysis and the ready biodegradation.  Given that the recommended concentration of 10 mg D4/L in OECD Guideline 310 exceeded the maximum solubility of D4 more than 170-fold, the bioavailability of undissolved material is highly questionable.  These degradability values are likely to be incorrect. We note that concentrations measured in the environment are consistently less than the maximum solubility in water or the maximum sorption capacity in sediment and soils (Bridges and Solomon 2016), showing that use of the guideline protocols introduce an unrealistic artifact into the study.

ii) Challenges in test interpretation using standard tests- volatility
Because of the strong tendency to partition into air from water, many of the toxicity tests conducted with D4 in aquatic organisms were conducted in hermetically-sealed exposures systems.  These types of exposures are not realistic and should not be used to judge the potential for exposures in the actual environment where concentrations are much smaller than the maximum solubility in water (Fairbrother and Woodburn 2016, Bridges and Solomon 2016).  

iii) Findings from an objective assessment of all the data on the aquatic toxicity of D4
The QWoE analysis of the toxicity of D4 to aquatic organisms (Table 7 and Fig. 17 in Bridges and Solomon 2016) concluded that the clear majority of the tests showed zero are unsuitable for the purposes of classification.  Clearly, the reclassification of D4 in acute and chronic toxicity category-1 with an M-factor of 10 (Table 11 and 12 in BAuA 2017) is based on tests findings carried out under unrealistic conditions and is thus incorrect.

iv)  Need to consider field studies in assessing bioaccumulative properties
The classification of D4 as bioaccumulative based on a log KOW of 6.488 and a BCF of 3000–14,900 (Table 12 in BAuA 2017) is inappropriate.  It is based on physical properties and the BCF data ignore metabolism and the lack of evidence of trophic magnification in the environment as was described in the QWoE analysis (Fig. 13 in Bridges and Solomon 2016).

In conclusion, the weight of evidence assessment of the physical, biological, and environmental data for D4 do not support its classification as acute and chronic toxicity category-1 under Regulation (EC) No 1272/2008.

References
[bookmark: _ENREF_1]BAuA.  2017.  Proposal for Harmonised Classification and Labelling: Octamethylcyclotetrasiloxane; D4. Dortmund: Federal Institute for Occupational Safety and Health Federal Office for Chemicals. Report  17 p
[bookmark: _ENREF_2]Bridges J, Solomon KR.  2016.  Quantitative weight of evidence analysis of the persistence, bioaccumulation, toxicity and potential for long range transport of the cyclic volatile methyl siloxanes.  Journal of Toxicology and Environmental Health B 19:345–379.
[bookmark: _ENREF_3]Fairbrother A, Woodburn KB.  2016.  Assessing the aquatic risks of the cyclic volatile methyl siloxane D4.  Environmental Science & Technology Letters 3:359-363.


Page 1 of 3

