___________________ supports the safety of methyl salicylate (MeS) for use in personal and oral care products, regardless of the classification as cosmetic, medical device or medicinal product, as a direct addition and also when used as a fragrance/ flavor ingredient. Methyl salicylate has long history of safe use as a flavoring ingredient and has been reviewed by EFSA/ JECFA with an ADI of 0.5 mg/kg/day (WHO, 2001). This ADI is directly relatable to use as a flavor ingredient in oral care products, where exposure would be primarily through ingestion.  The systemic doses resulting from human exposure to oral and personal care products are far below doses which induce adverse effects in animal studies. Safe use is further supported by human epidemiological and kinetic studies. Metabolic studies have shown that MeS is rapidly converted to salicylic acid (SA) which was recently evaluated by the RAC (2016) and classified as CMR Repr 2.  For these reasons, and in consideration of the data set, summarized in this document, methyl salicylate should not be categorized as Repr Cat 1B.

Reproductive/developmental toxicity
A classification as Repr. Cat 1B for developmental effects for Methyl Salicylate (MeS) is neither warranted nor justified in the light of the overall data set.
· In rats after subcutaneous application MeS clear developmental effects (if at all)  were observed only in the presence of excessive signs of maternal toxicity both in the Embryo-Fetal Development (EFD) and in a Post-Natal Development (PND) study (FDA 2006c, FDA 2006d)  including lethality and severe body weight reduction (instead of gain) during the gestation period in dams. At lower doses, no clear evidence for developmental toxicity was noted.
· In a hamster study of poor scientific quality and documentation, adverse effects were only reported at exaggerated doses of MeS well beyond any limit dose recommended for OECD studies that caused massive toxicity.
· Salicylic Acid (SA) as the biologically relevant metabolite of MeS was recently evaluated by the RAC (2016) and classified as CMR Repr 2.
· Epidemiological data on Acetyl Salicylic Acid (ASA) which is used for read across for SA and MeS demonstrate a lack of evidence of an increased risk of birth defects following exposure to ASA.
· Use as an ingredient in personal and oral care products is well below doses used clinically and results in systemic doses far below doses that have been shown to be safe in humans and animal studies.

General comments:
Before commenting in detail on this point, we would like to mention a few key findings also stated in the CLH report with regard to kinetics and metabolism important for the overall assessment.
Based on kinetic data, MeS is rapidly and completely absorbed from the GI tract when administered orally in humans and rats and very quickly hydrolyzed to SA. 
However, there is a marked species-dependence in the binding of salicylate to serum proteins, with high binding in man, rhesus monkey, rabbit and guinea pig, while several other species, including the rat, mouse and dog, have much lower binding (1,2). The result of this is humans, when compared to rodents, will have a far lower concentration of biologically active SA in circulation than the equivalent dose in rodents. Therefore, rodents are would be considered more sensitive than humans when reviewing toxicological studies. 
Species differences also exist for skin penetration. In rodents dermal absorption of up to 100% has been reported whereas equivocal findings are reported for human skin from negligible absorption up to50%. It is well known that rat skin is more permeable to substances than human skin (mean difference 10.9fold) (3). The value of 93 % dermal absorption for humans considered and mentioned several times in the CLH report is not realistic and does not reflect systemic exposure, as most of the substance adsorbed into the epidermis and did therefore not penetrate the skin, thereby significantly reducing the overall bioavailability. Based on the generally lower absorption of human skin compared to rodent skin, the  RIFM range of 2-43% also cited in the CLH report seems to better reflect the reality and should be used. 
As noted for oral administration the substance is rapidly hydrolyzed and converted into SA and methanol (4). Thus, the biologically relevant and systemically available structure is SA. Davison et al. (5) conducted a study to compare the toxicity and metabolism of MeS and SA and concluded that the results on the toxicity and metabolism of both MeS and SA are comparable across multiple species (rats, dogs, and monkeys). We therefore strongly consider the most recent assessment of SA by the RAC (6) as the most relevant review to address the safety of MeS. 

Effect on sexual function and fertility
We agree with the argumentation in the CLH report, that the available data allows for a scientifically valid assessment and does not warrant a classification with regard to effects on sexual function and fertility. This assessment is also in line with a recent evaluation by RAC for the relevant metabolite SA. For this compound the RAC concluded in 2016:
“there is insufficient evidence that SA exhibits adverse effects on sexual function and fertility. Consequently, for this endpoint RAC supports the proposal of the DS and concludes that no classification for SA for adverse effects on sexual function and fertility is justified".

Developmental toxicity Proposal Repr.1B (H360D):
We do not agree to the conclusion drawn in the CHL report, that MeS should be classified as a developmental toxic substance Repr. Cat1 B.
In the CLH report, two argumentation lines are used to justify this proposal for MeS.
One are the results obtained in two rat studies using subcutaneous administration, which are only available via secondary source (FDA 2006c and mainly FDA 2006d) together with evidence from studies of low quality and a read across to the findings with ASA) which is used as a drug and for which human data are available. The read across to ASA is justified by the fast hydrolysis of both substances to SA. It should be mentioned here, that the biologically relevant substance (SA) was recently evaluated by the RAC and a classification as Repr. Cat 2 (for developmental/reproductive toxic effects) was deduced after a comprehensive and detailed assessment on both the animal findings and the human data for ASA.
In the following we would like to comment on the two arguments provided in the CLH report separately.
Animal data
Studies in rats (subcutaneous application)
Before addressing details of the studies being considered key for the conclusion that Repr. 1B is warranted we would like to emphasize that we do not have full access to these studies. We assume that ECHA also does not have access to these studies as FDA as a second source is cited in the CLH report Therefore, we do not agree with the classification of these studies as Klimisch 1, since many details which are relevant for are final assessment are missing (see below).

Relevance of the route of administration
The results of these two studies are not an appropriate basis for the hazard classification under the REACH regulation due to the use of subcutaneous injection as route of exposure. In case of a classification of chemicals the oral exposure route is the most relevant as stated in the OECD guideline 414 and data via this route are available for the biologically relevant hydrolysis product SA. The direct “systemic” application via the subcutaneous (s.c.) route circumvents first-pass metabolism, which has been shown to eliminate the most of the mother-compound via metabolism (7). Consequently, after s.c. administration the blood concentration is significantly higher than following oral application. Also after dermal application (the most relevant exposure route after oral exposure), the mechanical as well as the metabolic “barrier” of the skin (fast hydrolysis) will significantly reduce the bioavailability. Thus, the external doses between s.c. and oral studies cannot be compared due to the kinetic and metabolic differences. Consequently, the results derived from the two rat studies using s.c. application can be considered of limited relevance due to an increased systemic exposure compared to oral (7) and topical (8) application routes and are not an appropriate basis for the hazard classification under the REACH regulation. Subcutaneous application is also not relevant for human exposure which is likely to only occur via oral or dermal routes. 
In addition, substances given subcutaneously should be non-irritating. However, in these two s.c. studies MeS was used at 100% which is clearly an irritating concentration (9, 10 ). Thus, the results were clearly distorted and are not considered appropriate for the hazard classification under the REACH regulation.
Our interpretation of the findings of these studies is different from the CLH report. Assessing both studies, the data support a NOAEL of 100 mg/kg for reproductive/developmental toxicity and not < 60 mg/kg. There is no evidence of treatment-related skeletal abnormalities up to 100 mg/kg in the Embryo-Fetal Development (EFD) study which is a study type specifically designed to evaluate this endpoint (FDA 2006c). The occurrence of skeletal abnormalities at 60 mg/kg in the Post-Natal Development (PND) study (FDA 2006d) is not consistent with the absence of those findings in the EFD study with dosing up to 100 mg/kg during the complete period of organogenesis (see also below). The formation of ribs is completed during organogenesis. Thus, it is not plausible why additional abnormalities of the ribs should occur at a lower dose in the PND study compared to the EFD study. It is thus highly unlikely that the skeletal abnormalities observed at 60 mg/kg in the PND study are test article related  based on the lack of any statistical significance or a clear dose response relationship for these skeletal findings. Therefore, the NOAEL for reproductive toxicity should be established at 100 mg/kg.
The developmental toxicity findings at 200 mg/kg bw noted in the FDA2006d study are considered to be secondary to maternal toxicity since they occurred at clearly maternally toxic doses which induced not only a significant reduction in body weight gain and food consumption but also lethality in 2 dams. We clearly disagree with the interpretation regarding this study in the CLH report: “Although some of the developmental effects (such as skeletal variation, decreased body weight, delay in post-natal differentiation indices) may be secondary to maternal toxicity, it is not possible to explain the other effects such as offspring lethality and external/skeletal anomalies by the observed maternal toxicity (FDA, 2006d)”. From our point of view the observations noted in the dams classify the effects noted in the foetuses as highly likely to be secondary due to massive maternal toxicity. In such cases according the CLP (Annex 1: 3.7.2.4.3 and 3.7.2.4.4) either a classification as Cat. 2 or even no classification should be considered. Especially point 3.7.2.4.4 states, that in case of lethality for more than 10 % of the dams in a given dose group effects in the offspring should normally not be taken into account for C&L purposes. 
A similar picture for the EFD study was noted at 200 mg/kg bw/day. In the CLH report it is cited “All these effects occurred at concentrations including slight toxicity in dams. However, considering the severity of the observed external malformations and visceral anomalies, these effects cannot be secondary to the slight maternal toxicity”. 
However, in this study significant decrease in body weight gain vs. control was noted during the entire treatment period in that group (314%, 155.2%, 89%, 68%, 48%, 39%, 36%, 24%, 21% 17%, 12%, 10% and 12% on Days 7-20, respectively) and even body weight loss on Days 7 and 8 causing significant malnutrition to the offspring.  In addition, the reduction in body weight gain returned only to below 20% of the control once the dosing period was completed, which clearly demonstrates that the test article caused massive maternal toxicity. Thus the effects noted in the offspring are considered to be a result of this malnutrition and the bad health status of the dams.
In addition, there are also some limitations of the reports (as far as accessible) that confound interpretation of the results especially for the group of 200 mg/kg bw/day for which massive maternal toxicity was noted 
· Data are reported on a fetus basis and not a litter basis for the skeletal abnormalities in the PND and EFD study. Therefore it is not possible to establish whether the findings are spread out across litters or in a single litter, which might be explained by a bad health status of a single dam. This is of key importance as severe toxicity up to lethality was noted already for two dams.
· Body weight gain data do not fully capture the potential maternal toxicity because the individual maternal carcass and fetal weights have not been provided and therefore the body weight gain differences relative to the control may be underestimated.
It should also be noted that for the same time windows of exposure, significant difference with regard to maternal toxicity was observed in the FDA 2006d compared to the FDA 2006c study. 
Indeed, in the EFD study (FDA 2006c) in the same rat strain specifically design to investigated the effects of concern, different and significantly less pronounced effects indicative for developmental toxicity (no statistical differences noted between control and treated group for any external anomaly) were noted although the same dose was applied during the critical time window (see also above). 
Nevertheless, effects/variations noted in this study at 200 mg/kg bw/day can be explained by maternal toxicity and consequently malnutrition of the offspring (see above). This can result in a delayed ossification too and might so explain some of the skeletal variations seen.
No final evaluation of these two s.c. studies is possible without details about the potential local effects and the resulting stress to the animals. Substances injected subcutaneously should be non-irritating. However, in these two s.c. studies MeS was used at clearly irritating concentration.

Study in rabbits:
We do not agree with the conclusion that the rabbit study (FDA 2006b) is not valid and does not allow a robust and scientifically sound assessment for this species. The validity and the usefulness of the study was not challenged by FDA according to our knowledge.
The CLH report considered the exposure period from day 6-18 as of limited relevance, because the gestation period in the rabbit is longer (30-32 days (11). Therefore, it was concluded, that the negative results (no teratogenic effects detected) were questionable due to a too short exposure time to MeS. We disagree and emphasize that the exposure period in rabbits was sufficiently relevant; according to the OECD GL 414, the test substance was administered during the sensitive period of organogenesis (GD 6-18 in rabbits as it was done in the rat study (GD 6-17).
In addition, the described malformations in the CLH report, such as craniorachischisis, gastrochisis, or ventricular septal defect are clearly originating from the organogenesis phase, which is completely covered in the rabbit between days 6-18 (12). A prolonged exposure period may only have demonstrated potential effects on the growth of the fetus but not any additional developmental abnormalities. Again, the dosing period of GD 6-18 in rabbits is internationally accepted as covering the period of organogenesis as stated in both the ICH S5 and the OECD 414 guidelines.  
The lack of malformations in the rabbit rather indicates a difference in species sensitivity between the rabbit and rat, most probably due to species differences in plasma levels/kinetics. Similar species differences have been observed for the relevant metabolite SA (see above).

Study in Hamsters and other evidence
In the CLH report a hamster study is used as additional evidence for developmental toxicity supporting Repr. Cat 1B, although considered of low quality already in the CLH report.
MeS was administered to pregnant LVG hamsters on day 7 (topically) or day 9 (orally) at exaggerated doses far beyond any limit dose recommend for OECD studies, i.e. topically at 3500 and 5250 mg/kg bw,orally at 1750 mg/kg bw.
We consider the hamster study of poor scientific quality and not relevant for classification and labeling as the doses tested very likely to cause massive toxicity such as high pup lethality, also confirmed by the high plasma SA levels in the animals that reached a peak of 125 mg/100 ml at about 2 hours after oral treatment and were well above the toxic level in humans or rats. Moreover, important information is lacking such as clinical signs in the dams as well as historical controls for the effects seen in the pups. 
The study is therefore not suitable for any conclusion with regard to classification and labeling.
Moreover, in the CLH report on page 46 the studies Collins et al. (1971) and Anonymous (1978a and 1978b) assessed as Klimisch 3 (“not reliable”) were used to support the Repr. Cat 1B classification. Whereas a one generation feeding study in rats evaluated Klimisch 4, which did not show any abnormalities at dose levels of 200 and 300 mg/kg bw day, was disregarded. Klimisch score 3 and even more score 4 data can in fact be used as supporting evidence, but then all studies have to be used as part of an appropriate weight of evidence approach including studies with negative results.

Human data
Pharmacovigilance data provide no evidence of adverse effects from MeS in humans, although MeS is used since decades as a pharmaceutical substance for local treatment, and longer as a flavor and fragrance ingredient.
The CLH report states that there are some indications of developmental effects from human data with ASA, which can support the relevance of the observed effects in experimental studies to humans. The CLH report for MeS refers to “well-known” malformations caused by ASA as the second major argument for classification of MeS as Repr.1B. 
Before addressing in detail the conclusions and findings, it should be mentioned that both MeS and ASA undergo extensive hydrolysis to SA but behave different with regard to prostaglandin inhibition (more precisely inhibition of COX-1 and COX-2). This mechanism of action of ASA requires the transfer and covalent binding of the acetyl group of ASA to the amino acid Serine in the catalytic center of the enzyme. This mechanism of action is however not possible for MeS. Thus data/findings in humans linked to this mechanism of action cannot be transferred 1:1 to the assessment of MeS.
The data from ASA can however be used to assess the relevant biological metabolite for both substances, SA.
In addition, the data set available for ASA has been recently assessed by the RAC in the context of the CLH report for SA (13) emphasizing that data from ASA and MeS were acceptable for read across to SA. Taking into account the available human epidemiological data on ASA which show a lack of evidence to support an increased risk of birth defects following exposure to ASA, the RAC considered classification of SA as Repr. 2 to be justified based on the findings noted in animals.
The current report does not contain any new information/data suggesting any change for the conclusion (see below).
We would like to first summarize the conclusion by RAC for which the Bard publications (2012, 2015 ) are key: 

“The assessment of “Low doses” in pregnancy
The “low doses” in pregnancy are those referred to in the table above as being indicated for “prevention of multiple miscarriage, pregnancy-induced hypertension and other complications of pregnancy”. The (retrospective) cohort study performed by Bard (2012) was provided for this dose range. To further extend the analysis, the DS submitted an additional critical review by the same author (Bard 2015).
The aim of the study and the analysis was to address the effects of ASA within this dose range on the following endpoints: maternal bleeding, neonatal haemostatic abnormalities, pregnancy duration and labour, prevention of pre-eclampsia and intra-uterine foetal growth retardation, stillbirths and infant mortality, birth weight, birth defects and early childhood development. Particular aspects that raised concern were also analysed; the premature closure of Ductus arterious, the occurrence of gastroschisis and congenital cryptorchidism.
As a final conclusion of the study it was stated that: “no adverse effect of aspirin treatment can be considered as established, either at low (<150 mg daily) or higher, usual dose”. To further illustrate the overall conclusion with respect to dosages higher than that mentioned above, three epidemiological studies (Slone, 1976; Shapiro, 1976; Kozer, 2002) were cited; the conclusion was that the use of aspirin at up to the maximum recommended therapeutic dose of 4000 mg/d (equivalent to 66.7 mg/kg bw/d as ASA, or 51 mg/kg bw/d as SA) have largely demonstrated an absence of increased risk of adverse pregnancy outcome in terms of frequency of stillbirth, neonatal mortality, birth defects or developmental delay.”
This conclusion is well in line with our interpretation of the data and is supported by a new publications (see below). ASA is used broadly for the treatment and prevention of gestational complications as e.g. pre-eclampsia. Furthermore, there are numerous studies available that demonstrate the safe use of low-dose ASA also during the first trimester of pregnancy, that is the phase of blastogenesis and organogenesis (in humans: blastogenesis: day 1-16; embryogenesis (organogenesis): day 16-60; fetogenesis: day 61 - onwards) (14-18). This is supported by obstetricians’ and gynecologists societies from several countries recommending the use of ASA in women with e.g. pre-eclampsia.
The use of ASA during pregnancy up to the maximum recommended therapeutic dose of 4000 mg/day or 66.7 mg/kg using 60 kg body weight (bw) have demonstrated no evidence of an increased risk of adverse pregnancy outcomes in terms of frequency of stillbirth, neonatal mortality, birth defects or developmental delay (19, 20, 21).  A further meta-analysis of studies on the use of therapeutic low-dose ASA at 50–150 mg/day (22) has demonstrated that this dose range is not associated with any adverse pregnancy outcome, in terms of perinatal mortality, birth complications, congenital malformations or adverse effect on subsequent development. For pregnancies with a moderate or high risk of pre-eclampsia and/or premature delivery, the adverse pregnancy outcome rate was reduced with therapeutic low dose ASA (50–150 mg/day) and there was no increased risk of early miscarriage with this dose regime (23). These studies strongly support that neither ASA nor its principal metabolite SA induce adverse developmental effects up to the maximum recommended therapeutic dose in humans, i.e. 4000 mg/day (66.7 mg/kg for a 60 kg person, equivalent to 51 mg/kg SA).

In addition the results of the ongoing EAGeR study, which is investigating the effects of pre- and peri-conceptional aspirin also comes to this conclusion.  This randomized clinical trial is performed to test whether aspirin treatment, begun prior to conception and continued through pregnancy, improved live birth rate in women with prior pregnancy loss.  The trial included more than 1000 women.  There were improvements in pregnancy outcome, with no adverse effects noted (24).

In the CLH report on page 50 regarding the Collins & Turner study, 1975 the following interpretation is noted “Findings of a survey performed in 144 regular takers of salicylates (including ASA) reported that salicylate consumption was associated with perinatal mortality, decreased intra-uterine growth and birth weight”.
The evaluation of the RAC for SA states: “The studies of Turner and Collins have received criticism over time; although the publications are widely cited, the conclusions are mainly presented as having limited reliability due to the relatively small database and due to lack of consistent support from further studies. In addition, the authors themselves underscored a series of confounding factors such as the concurrent maternal exposure to Phenacetin or the low reliability of the serum levels of SA.”
In the CLH report, Li et al. (2003) (cited in the Bard review (2012), which is part of RAC evaluation for SA) is cited, in which a significant increase of miscarriage in women using aspirin from conception is reported. This is consistent with the hypothesis that prostaglandin inhibition by aspirin interferes with implantation. 
A re-evaluation of this study was performed by Nielsen et al. (2004) (cited in the Bard (2012) review) who showed a positive association between NSAIDS (non-steroidal anti-inflammatory drugs; not further specified) use and miscarriage. However, it was not statistically significant when gestation age was included in the calculation.” However, based on the above mentioned differences in the interaction with the, we consider this finding not relevant for MeS.
Also the Farid et al, 2011 study included in the CLH report on MeS, but not in the CLH report on SA change the overall assessment of ASA and SA. The case reported by Farid is a single case of an 19-year-old, gravida 1, para 0 woman at 39 weeks gestation with a past medical history notable for mild mental retardation, bipolar disorder and hypothyroidism presented to an outside hospital with bloody emesis and tinnitus after a self-reported ingestion of 100 tablets (32.5 g) of aspirin several hours before. Effects at this very high dose that may be even fatal to the mother does not allow any conclusion relevant for classification and labelling.
Regarding the study of Nelson & Forfar (1971) cited in the CLH report Bard states that the evidence of several confounders possibly impacting the results: “No detailed information is provided on confounders, e.g., study population lifestyle and other risk factors. Furthermore, the average number of drugs taken during the 1st trimester of pregnancy by study and control group was 2.1 and 1.8, respectively. The analysis did not allow to delineating the effect of a single drug, e.g. from multiple regression techniques. In addition, no information appears on the malformation types, except above for the first 28 days of gestation exposure to aspirin, where the organs hit are extremely diverse, which is not in favour of a single etiopathological mechanism.”
Similar regarding CLH report page 51 (Lynberg et al, 1994).The Bard review states “it should be stressed that the mothers had flu with fever”.
The CLH report on page 54 states: “Finally, even if not conclusive, there are some indications of developmental effects from human data with ASA, which can support the relevance of the observed effects in experimental studies to humans. In particular, it can be noted that mortality, cranioraschisis and gastroschisis are both reported in rats after MeS exposure and from human data with ASA”.
We disagree with this statement and want to point to the SA risk assessment where the RAC 2016 concluded the following:
“Summary of medical concerns regarding the usage of ASA during pregnancy
According to a literature search performed and results from a written consultation with representatives from the European Medicines Agency (EMA), ASA doses up to 100 mg/d are generally considered safe during pregnancy (FASS.se; 25 September 2015). A dose of 100 mg/d corresponds to 1.6 mg/kg bw/d of ASA for a 60 kg woman. For the dose range of 100-500 mg (equiv. to 1.6-8.3 mg/kg bw/d) it seems that “there is not enough clinical experience” for specific recommendations to be given, so a precautionary approach has been taken, giving the same warnings as for higher doses (above 500 mg/d). For doses exceeding 500 mg/d the concern is related to effects caused by prostaglandin synthesis inhibition having a negative impact on pregnancy and/or foetal development.”
In this context we emphasise again, that ASA and MeS are not identical with regard to the mechanism of action (see above).
As SA is the biologically relevant metabolite of MeS and ASA read across between these substances, taking the specific mechanism of action of ASA into account, is scientifically justified.
For SA the RAC (2016) justified the classification with CMR Repr 2 as follows:
· According to experts in the field of pharmaceuticals, ASA is not considered as being a major teratogen, but may have some potential for teratogenic effects, and it should be noted that prostaglandin inhibitors in general, including ASA, could have other adverse effects on foetuses, especially on their renal development and during the third trimester on the development of the circulatory system;
· However, neither ASA nor SA are proven human developmental toxicants. There is a lack of evidence to support an increased risk of birth defects following exposure to ASA. Also, the evidence for other developmental effects has uncertainties. Taking that into account, classification in Category 1A is not justified.
It is noted that the available human epidemiological data on ASA was rather contradictory and with only a few reported exposures at higher doses, nevertheless demonstrated no clear evidence of malformations in humans. 
Hence, the RAC concluded that Category 1B may not be justified.
Taking into account the available data, including pharmacokinetics, in vitro tests with ASA and SA, developmental studies in animals (positive findings in rat and monkey studies and a negative rabbit study), human epidemiology and medical experience, the RAC considered classification of SA as Repr. 2; H361d (Suspected of damaging the unborn child) to be justified”.

For MeS the picture is very similar, with some indication of developmental effects (noted at severely maternal toxicity) and no clear evidence for either MeS nor its biologically relevant metabolite SA to cause malformations in humans. Therefore, Category 1 B is not justified.
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