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Opinion of the Biocidal Products Committee (BPC) for classification of synthetic amorphous silicon dioxide, surface treated with hexamethyldisilazane/HMDZ (CAS #68909-20-6, silanamine, 1,1,1-trimethyl-N-(trimethylsilyl)-, hydrolysis products with silica) STOT - RE 2 H373 - comments on this proposed classification.
Background - GHS Classification system
Specific Target Organ Toxicity – Repeated Exposure (STOT-RE) is assigned on the basis of findings of ‘significant’ or ‘severe’ toxicity. In this context ‘significant’ means changes which clearly indicate functional disturbance or morphological changes which are toxicologically relevant. ‘Severe’ effects are generally more profound or serious than ‘significant’ effects and are of a considerably adverse nature which significantly impact on health. Both factors have to be evaluated by weight of evidence and expert judgement. The proposed category for synthetic amorphous silica (SAS), surface treated with hexamethyldisilazane (HMDZ) (CAS #68909-20-6),  is STOT- RE 2, which is comprised of substances that, on the basis of evidence from studies in experimental animals can be presumed to have the potential to be harmful to human health following repeated exposure. 
Substances are classified in STOT-RE 2 on the basis of observations from appropriate studies in experimental animals in which significant toxic effects, of relevance to human health, were produced at generally moderate exposure concentrations (for inhalation of dust particles in the rat this is equivalent to a range of concentrations between 0.02 and 0.2 mg/L). In exceptional cases human evidence can also be used to place a substance in STOT – RE 2.  
H373: May cause damage to organs (lungs) through prolonged or repeated exposure.
Summary of the Supporting Evidence 
It should be noted that the proposed classification for AEROSIL® R 812 S (CAS # 68909-20-6), synthetic amorphous silicon dioxide, surface treated with HMDZ (CAS #68909-20-6), is based on a repeated dose inhalation study with the closely related AEROSIL® R 974 (CAS 68611-44-9), a surface treated silica with dichlorodimethylsilane. The authors also reported findings for two further amorphous silicas, namely AEROSIL® R 200 and Sipernat® 22S within the same studies (Reuzel et al., 1987, 1991) 
[bookmark: _Hlk500746781]Thus, the most relevant understanding of the available rat inhalation study findings is a contemporary re-evaluation of the pathological findings of the Reuzel et al. studies (1987, 1991) on SAS, which involved a panel of expert inhalation scientists and pathologists, using contemporary pathological classifications for minor lung lesions and perturbations. The conclusions of the expert pathology working group (EPL, 2016) have now been formally published (Weber et al., 2018). The key findings of the working group were that, following 52 weeks of recovery, there were minor inflammatory lesions in the lungs in both control and SAS-treated animals (using both hydrophilic and hydrophobic SAS forms). Based on these findings, no treatment-related differences could be established between the control groups and the treated groups. Fibrogenesis and/or minimal focal fibrosis were diagnosed in single animals in all groups, including untreated animals.  In contrast, slight to moderate fibrosis was diagnosed in all positive control quartz-treated animals. Considering the findings in the lungs, none of the various types of SAS tested resulted in any significant differences. Most importantly, since the findings were fully reversible, no long-term harmful outcomes would be expected.
Of particular note is that the rapid clearance of the SAS particles shows they are not poorly soluble particles (PSPs) and thus would not cause the physio-pathological phenomenon called “lung overload“ which is known to cause persistent lung epithelial cell proliferation. This latter condition had been linked to alveogenic lung tumours in the rat exposed chronically by inhalation to PSPs. More recently, the German BAuA[footnoteRef:1] has produced a more detailed evaluation of what defines a PSP (equivalent to granular biopersistent particle). In relation to SAS, the BAuA state that “…the high biosolubility of many amorphous silicas is well-known. These particles do not meet the “low soluble” criterion”.  [1:  Methodology for the Identification of Granular Biopersistent Particles (GBP) at Workplaces. Available at: https://www.baua.de/DE/Angebote/Publikationen/Berichte/F2336.pdf?__blob=publicationFile&v=5] 

[bookmark: _Hlk500749108]Further, as noted in EPL (2016) and Weber et al., (2018) and discussed above, the reversible nature of the fibrogenic perturbations is supported by the considered re-evaluation that the initially-diagnosed focal interstitial fibrosis in the lungs of some rats exposed to pyrogenic SAS (Aerosil® 200) (Reuzel et al. 1978, 1991) would nowadays be diagnosed as fibrogenesis: a term used to describe a fully reversible fibroblastic proliferation which is distinguished from a true fibrosis (Renne et al. 2009). Thus, all the initially-reported effects observed for SAS in the Reuzel et al. studies (1987, 1991) would now simply be considered early markers of a reversible inflammation.
There is a long history of occupational epidemiological evaluation in the synthetic amorphous silica-producing industry (Volk, 1960; Plunkett and DeWitt, 1962; McLaughlin et al., 1997) showing no evidence of increased risk of silicosis or pneumoconiosis. More recent epidemiological morbidity studies performed by Morfeld et al. (2014) and Taeger et al. (2016) in SAS production workers in a number of SAS-producing plants in Germany have continued to show no harmful effects to the respiratory system associated with amorphous silica exposure in SAS production plants workers. 
Thus, based on the fact that the local effects observed with AEROSIL® R 974 at the end of treatment in rodent studies were, even at high doses (30 mg/m³), fully reversible with a correlating dose dependent recovery time, a STOT- RE classification is not required. This is further supported by good quality human data based on workplace exposure among SAS-exposed production workers where no harmful effects were found. 
Overall Conclusion
According to the Criteria of the Globally Harmonized System of Classification and Labelling of Chemicals, my interpretation of the available data is that synthetic amorphous silica (SAS), surface treated with HMDZ (CAS #68909-20-6), should not be classified for STOT-RE.  Although this conclusion applies to the above SAS, it is likely that the same evaluation should be applied to other SASs.
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