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Comments and response to comments on Annex XV SVHC : Proposal and Justification 

Substance name: Disodium tetraborate anhydrous
  
CAS number: 1303-96-4, 1330-43-4, 12179-04-3
 
EC number: 215-540-4

 
Reason of the submission of the Annex XV: CMR
Disclaimer: The Response to Comments table has been prepared by the competent authority of the Member State preparing the proposal for identification of a Substance of Very High Concern. The comments were received during the public consultation of the Annex XV dossier. The table does not contain any confidential information.

General response to comments
The majority of the received comments are related to the harmonised classification of the substances and further information regarding use and exposure. The general responses to these comments are covered by the notes below. In addition more specific responses are given in the table when needed.

Note 1

The identification of the disodium tetraborates with EC 215-540-4 (CAS 1330-43-4, CAS 12179-04-3, CAS 1303-96-4) and EC 235-541-3 (CAS 12267-73-1) as Substance of Very High Concern (SVHC) has been prioritised based on the harmonised classification (Toxic to reproduction, Repr.1B, H360FD) according to Regulation (EC) No 1272/2008 amended by Regulation (EC) No 790/2009 (Annex VI, part 3, Table 3.1). Furthermore the substances have a high use volume within EU and a wide dispersive use due to their presence in a range of professional and consumer products.

According to their classification the substances meet the criteria of Article 57 (c) of the REACH regulation for identification as SVHC. This identification does not need to await the date of application of this classification set out in the legislation.

Note 2

According to ECHA “Guidance for the preparation of an Annex XV dossier on the identification of substances of very high concern” discussions on the scientific basis for the harmonised classification as an CMR are not part of this dossier and will not be taken here. Denmark is however aware of the pending decision of the European General Court regarding the classification of the borates, including disodium tetraborate anhydrous and tetraboron disodium heptaoxide hydrate. Denmark is also aware that a Commission proposal to include the borates in Annex XVII of the REACH regulation is currently discussed.

Note 3
The dossier is based on data mainly available from the transitional dossier. However, to provide a better basis for deciding the most appropriate risk management option and possible inclusion in Annex XIV, it would be useful to assess in more detail the information in the upcoming registration dossiers, the effects of the expected restriction on the consumer uses and the information and effect of the proposed inclusion in the Candidate List.  
Note 4

Other regulations on the use of these substances than the REACH regulation will be considered in the discussions of risk management options.

General comments
	Date 
	Submitted by (name, Organisation/MSCA)
	Comment 
	Response

	20100309
	On behalf of an organisation , Industry or trade association, Belgium
	The concerns for boron compounds as SVHC are actually focused on boric acid and sodium derivatives.
Apparently toxicologists are concerned about the impact for possible transformation of boric acid to borates and vice versa reactions.
Why are other substances such as

EC
234-541-0  disodium octaborate
234-371-7  potassium pentaborate
215-575-5  dipotassium tetraborate
244-038-8  orthoboric acid, potassium salt
234-521-1  diammonium decaborate    
253-437-6  perboric acid, ammonium salt
237-559-7  orthoboric acid, calcium salt
CAS
603-184-6  boric acid potassium salt (pre - registered)

among other K, NH4, Mg borates not included in the on going survey and are absent from the proposal list?
May it be assumed that borates not figuring on the list will be not considered as SVHCsubstances?
Regulation EC 2003/2003 (pp 43) tabulates calcium borate as- product obtained from colemanite or pandermite containing as its essential ingredient calcium borates and is an authorised fertiliser in the European Community. Calcium borate doesn’t figure on the proposal list. Can calcium borate in the future still be commercialised as a non SVHC substance?
	Despite the toxicological similarities among a number of borate substances, DK has decided only to include borates with harmonised classification as Rep 1B to identify SVHC. 

See note 1


	20100312
	Affiliated with an organisation,  Company, United Kingdom
	These compounds appeared classified as Reprotoxic for the first time in the 1st ATP to CLP in September 2009.  This classification has to be adopted by December 2010.  In many cases, the change in classsification has not been implemented yet, nor has the information been passed down the supply chain.  Including these substances as SVHC when they are still not (required to be) classified as such, is going to cause much confusion in the supply chain, and downstream users will be unaware of their obligations.  Currently they may be unaware even of the presence of these substances in mixtures.

Please consider if it would be more appropriate to delay inclusion as a candidate SVCH at least until these substances are classified as reprotoxic and that information has passed along the supply chain (i.e. after the date of application of the 1st ATP to CLP Regulation - 1st December 2010).  This at least should provide sufficient time for downstream users to find alternative materials and reformulate their products within a reasonable timeframe.
	See note 1

	20100318
	On behalf of an organisation,  Company, Germany 
	We reject the ban Disodium tetraborate anhydrous in general, because the substance is used in a low concentration in an almost closed system of cuvette tests.
	See note 3

	20100320
	Individual, Japan
	Three boron compounds, Boric acid, Disodium tetraborate anhydrous and Tetraboron disodium heptaoxide hydrate, are proposed for SVHC. Borax (Disodium tetraborate decahydrate) is fallen into Disodium tetraborate anhydrous.
The first question is whether the threshold value of 0.1% is applied to the three boron compounds combined, or the boron compound listed individually.
The second question is whether the threshold value of 0.1% is applied to Disodium tetraborate anhydrous or borax (Disodium tetraborate decahydrate), when borax is used in the articles.
	Information on how to interpret the threshold value is to be found in the ECHA guidance. 

	20100406
	Individual, China
	I hope the control of borax related chemical substances can be specified case by case.

1. in some field borax is used as food additive, and the teratogenic concerns may be one issue since it will be eaten as part of food.

2. In other field like laundry, borax is added as functional ingredient, and the instructed application seems to be free of incurring risk of teratogen.

I hope the risks can be controled according to different application situation.
	The identification of substances as SVHC applies to substances regulated by REACH

	20100409
	On behalf of an organisation, European Borates Association, Industry or trade association, Belgium
	EBA Comments Hazard assess Annex XV April 10 final.pdf    

European Borates Association (EBA) members are deeply concerned over the proposal to identify disodium tetraborates and boric acid as candidates for authorisation. We do not believe that adding these substances to the candidate list is appropriate. Central to our position is the notion that disodium tetraborates and boric acid are relatively benign substances whose classification as reproductive toxicants was (and continues to be) controversial and contested. This is a point that should be taken into account at this point of the process as it appears from ECHA’s consultation notice that this consultation specifically focuses on hazard properties. 
With a view to safeguarding public health, the environment and good governance, it is EBA’s view that of all substances meeting the Art 57 criteria, boric acid and disodium tetraborates are of lower concern. The system for putting substances on the candidate list should be subject to a more critical qualitative selection procedure than the approach that is currently used.

The dossiers contain many factual errors, are incomplete and confusing in many sections and lack consistency throughout. EBA feels strongly that these deficiencies should be addressed and corrected before they are presented for consideration by the Member States Committee and later on by ECHA.

The EBA has elaborated the below list of arguments to support the position that disodium tetraborates and boric acid should not be added to the candidate list for potential future authorisation:

1. Boron is one of seven micronutrients essential to plant nutrition and so healthy diets associated with fruits and vegetables will contain relatively high levels of boron.

2. Borates have been used safely for generations and people’s greatest exposure to borates is through a healthy diet. Recent research has demonstrated several benefits associated with boron exposure in humans including bone health, cell membrane function, psychomotor skills and cognitive processes, control of inflammatory disease, enzyme regulation, energy metabolism, and potential anticarcinogenic properties. A more detailed discussion of this research is presented in the comments on the Annex (hazard section). 

3. Boric acid and disodium tetraborates are relatively benign, which is a fact that was recognised when the Member States experts decided on a high concentration limit and high safety threshold as part of the decision to classify these substances. EFSA (2004) was asked by the European Parliament to provide an opinion on boron in its review of vitamins and minerals under 
Article 4 of the Food Supplements Directive (2002/46/EC). EFSA stated that boron might have a beneficial effect on bone calcification and maintenance and derived a tolerable upper intake level (UL) of 10 mg boron/day for adults. Based on this opinion, boron was added to Annex I (and boric acid and sodium borate were added to Annex II) in November 2009. This followed consideration of the reproductive toxicology of boric acid and the publication in September 2009 of the 1st ATP of the CLP regulation classifying these substances as 1B reproductive toxicants. The approval by EFSA of boron as a food supplement, even after publication of the 1st ATP of the CLP regulation, provides further support that including boric acid and disodium tetraborates on the candidate list is not warranted.  

4. The classification decision itself was the result of a controversial, extremely lengthy and unsatisfactory decision-making process. It was a decision that was opposed by seven EU Member States (Poland, UK, Italy, Ireland, Belgium, Slovenia, Latvia), which specifically and uniquely signed a declaration that stated that they were in favour of a less rigorous classification category for boric acid and disodium tetraborates. In fact a majority of Member States experts had recommended earlier (in the context of the 29th ATP to the Dangerous Substances Directive) that boric acid and disodium tetraborates should be classified as a Category 3 under the previous Directive (note: when Member States eventually voted for a Category 2, this was done on the basis of the same evidence and arguments). Numerous European user industries have written to the European Commission to argue that borates have been used for centuries and have never raised safety issues for its workers. At different times in the process, European Commission officials and departments themselves were divided on the appropriate level of classification for borates.  And finally, as part of the WTO TBT process, several non-EU countries (including Turkey, Argentina, Chile, Canada, the U.S., China and Malaysia) expressed concern over the Category 2 classification of boric acid and disodium tetraborates and some stated that this was more trade disruptive than necessary.

5. The main source of disagreement over the appropriate level of classification of boric acid and disodium tetraborates is related to the way effects found in animal studies were extrapolated to humans. Industry acknowledges that there is a reproductive effect from borates in animals that have been force-fed large quantities of boric acid or disodium tetraborates on a daily basis for a long period of time. However, industry has always argued that the Member States and the European Commission have not demonstrated that the classified borate substances have intrinsic properties which give rise to a risk of reproductive toxicity in humans during normal handling and use, as required by law (Annex VI of the Dangerous Substances Directive).

6. Moreover, multiple existing studies on humans have found no reproductive effects. Recital (2) of the 30th ATP which added certain borates to the Dangerous Substances Directive as a Category 2 toxicant and which was inserted by the European Commission, states that “special attention should be paid to further results of epidemiological studies on the Borates concerned by this Directive including the ongoing study conducted in China.”. This study among workers in a borates mine has now been completed and peer-reviewed and confirms that there is no reproductive effect in men, which indicates even at very high exposures the effect in humans is different than the effect on laboratory animals. In the light of this Recital and since the Chinese study has not yet been evaluated by ECHA or Member States experts, adding boric acid and disodium tetraborates to the candidate list now simply does not make sense.

7. The Commission’s decision to classify certain borates (including boric acid or disodium tetraborates) is subject to two court cases that are currently before the European Court of Justice and the General Court. An annulment of classification would remove the basis for the inclusion of borates under REACH‐authorisation as well as the legal basis for including them in the authorisation process. In the light of this uncertainty, it is not appropriate to include boric acid or disodium tetraborates on the candidate list.

8. Including disodium tetraborates and boric acid at this point does not make sense as producers and importers are developing a REACH registration dossier, which will be submitted by the December 2010 deadline. The current Annex XV dossiers are based on fragmented and incomplete information largely based on modelling data from the transition dossiers of both substances. The transition dossiers concluded however that “There is a need for better information on occupational exposure for producing/importing processing sites, downstream user and consumer applications to adequately characterize the risks to workers and consumers from boron exposure via boric acid and sodium tetraborates”. Industry is following-up on these recommendations. The REACH registration dossiers will contain the necessary information to identify whether there are risks for workers and consumers requiring further measures.

9. Boric acid and disodium tetraborates are already subject to strict regulation under a range of downstream EU legislation, intended to protect workers and consumers which is another argument against adding disodium tetraborates and boric acid to the candidate list for authorisation. This legislation includes:

1. Eco-Label Award Scheme Regulation (1980/2000/EC)
2. Directive on the safety of toys (2009/48/EC)
3. Regulation on Cosmetic Products (RECAST) (1223/2009)
4. Food Supplements Directive;
5. Medicinal Products Directive
6. Waste Framework Directive (2006/12/EC) 
7. Detergents Regulation (648/2004/EC) 
8. Regulation on the export and import of dangerous chemicals (689/2008)
9. Biocidal Products Directive  (98/8/EC)
10. Water Framework Directive (2000/60/EC)
11. Directive on integrated pollution prevention and control (2008/1/EC)
12. ADR and RID Framework Directive (Transport of Dangerous Goods) (2000/61/EC)
13. Chemical Agents Directive (2007/30/EC)
14. Pregnant and Breastfeeding Workers Directive (92/85/EEC)
15. Young Workers Directive (94/33/EC)
16. Signs at Work Directive (92/58/EEC)
17. Personal Work Equipment Directive (2007/30/EC)

10. Similarly, consumer protection from exposure to boric acid and disodium tetraborates will be addressed through Annex XVII-restrictions of CMR substances for consumer use. At the direction of the Commission RPA (2008) reviewed the uses and risks associated with borates for consumers not currently regulated by some of the legislation noted above, and concluded that risks associated with these other uses are unlikely to be of serious concern.

11. Adding disodium tetraborates and boric acid to the candidate list would have immediate negative consequences without generating public health benefits. Producers of these substances would have the obligation to communicate this listing to customers and (if requested) consumers and this involves an increase in cost and may have economic consequences, particularly with respect to the viability of any possible future applications. It is our understanding that ECHA, the Commission and the EU Member States are considering a more elaborate and balanced system for prioritising substances on the candidate list  for authorisation.  It is the view of the EBA that the system for putting substances on the candidate list should also be subject to a more qualitative selection procedure than the approach that is currently used.
	Ad 4-7. See note 2
Ad 8. See note 3
Ad 9-11. These are issues that will be considered in the discussions on risk management options.

	20100413
	On behalf of an organisation, AVEBE u.a., Company, Romania 
	As starch producer, we are deeply concerned over the proposal to identify disodium tetraborates and boric acid as candidates for authorisation. Please consider next arguments for our belief that the SVHC identification is not appropriate:

Borate substances are key ingredients in starch formulation used in the paper and board industry for many decades. They provide circumstances to manufacture widely used paper and board products as corrugated board and cardboard tubes in an energy efficient way using natural polymers from renewable sources. Placing borates substances on the candidate list will push the industry towards less sustainable manufacturing methods without being beneficial for public health. Using borates in paper and board applications are unlikely to be of serious concern (study RPA 2008).

Borate substances have been used safely for generations. The classification of borates as toxic for reproduction has been considered as not globally recognised (trade disruptive), controversial and incomplete, especially in view of pending studies on human exposure. A recent finished Chinese study on mine workers confirms that there is no reproductive effect in men. Moreover borates are essential minerals for plants and are naturally present in human environment and diet in relatively high levels. From the current Annex XV dossier it can be concluded that the exposure form these natural/environmental sources well exceeds the reasonable worst case exposure from industrial scenarios.

Regulating borate substances via the REACH authorisation process is deemed to be unnecessary or not compatible with current inclusions (with restrictions) on positive lists of a range of downstream legislation: e.g. Food contact materials (2002/72/EC, Dutch VGB II.1.2.2.h, German BfR XXXVI and XXXVI/2), Human food (2002/46/EC, (EC)1333/2008, Water framework directive (2006/12/EC, European standard EN1406) and many more.

The selection of borate substances for the candidate list at this moment is not appropriate: the classification is still contested, the results of epidemiological studies are not yet included and the REACH registration dossier is under construction.
	See note 2

	20100414
	On behalf of an organisation, UEIL, Industry or trade association, Belgium
	EBA comments Annex XV 100104 final.pdf    

Independent Union of the European Lubricants Industry, UEIL, is the pre-eminent Trade Association in Europe representing the interests of companies involved in the Lubricant Industry. With Members in nineteen European Countries and a unique collective experience of Lubricants and the Lubricants Market, UEIL is the strongest Representative Body for Independent producers of lubricants in Europe. www.ueil.org
	See response to comments from European Borates Association above.

	20100416
	AffiliatedWithOrganisation, Arthus-Bertrand, Company, France 
	Notre activité principale étant la bijouterie, nous utilisons le borax au quotidien. Si à court terme le borax est interdit nous ne pourrons plus excercer notre métier.
	See note 3

	20100416
	Individual, France
	L'utilisation du borax en bijouterie-joaillerie est trés ancienne. Ce produit jusqu'il y a 2 ans n'avait jamais été classé comme dangereux et les études actuelles ne permettent pas de trouver de produit de substitution. 
	See note 3

	20100416
	BehalfOfAnOrganisation,  Company, France
	In our manufacturing activity, i.e. haute joaillerie jewels fabrication, we occasionnally use boric acid on purpose of cleaning small metal pieces before welding. As no other product is proposed to replace boric acid, we would be unable to do our job correctly without it.
	See note 3

	20100417
	BehalfOfAnOrganisation, European Trade Union Confederation, Trade Union, Belgium
	ETUC supports the identification of Disodium tetraborate anhydrous as a SVHC.


	

	20100418
	BehalfOfAnOrganisation, WWF European Policy Office, International NGO, Belgium 
	WWF supports the inclusion of this substance in the candidate list according to REACH article 57 c).
	

	20100419
	MemberState, Germany  
	Title of the report:
The title of the report is misleading. In this dossier a reprotoxic substance is identified as being of “very high concern” and not as a CMR substance as the current title implies. To avoid misunderstandings and confusion with CLH, the title of the report should read according to what is intended with the dossier namely being a “Proposal for the identification of a substance as substance of very high concern (SVHC)”. The title of the report should be changed accordingly.
Additionally, currently the abbreviation ‘SVHC’ is used in the header of the report but never explained in the report.

Initial statement: 
“It is proposed to identify the substance as a CMR according to Article 57 (c).” However, in this dossier the substance is identified as SVHC according to Article 57 (c).
To identify a substance as CMR, a CLH dossier must be prepared. The mentioned article (57 c) already implies that the dossier/report is related to a reprotoxic substance.
Therefore, the introductory statement should read:
“It is proposed to identify the substance as substance of very high concern according to Article 57 (c).”
	The title of the dossier is according to the format in the ECHA guidance for the preparation of an Annex XV dossier on the identification of substances of very high concern. 

	20100419
	Individual, Germany
	1. The dossier is not complete and not accurate. It contains the summary of examinations to Boric Acid and Borates. There is no finally concluding statement that both substances have identical effects and identical solubility’s.
2. The results are not finally discussed by the technical commission of EU.
8. Annex XV Dossiers can only put to a fundamental basis after checking the registration dossier and should submit by valid Guidelines afterwards.
	See note 1 and  note 3

	20100419
	BehalfOfAnOrganisation, CEPE, Industry or trade association, Belgium 
	Basically the Reprotoxic classification was only published in 1st ATP to CLP in September 2009 with the requirement to implement by 1st December 2010.  These classification changes have not been implemented yet by suppliers.  This means in many cases that Downstream Users will be unaware of presence of these substances in raw materials as they are not yet classified.  We think it is inappropriate to have a substance that is not classified (yet) in the supply chain, but which is listed as a candidate SVHC.  To do so would create much confusion and give very limited time for reformulation.  We propose to wait until after 1st December 2010, to allow time for the revised classification to be implemented and communicated.
	See note 1

	20100419
	MSCA, Norway 
	The Norwegian CA supports that the following substances:

Trichloroethylene: CAS number: 79-01-6
Boric acid: CAS number: 10043-35-3/11113-50-1
Disodium tetraborate anhydrous: Cas number: 1330-43-4 and 12179-04-3 and 1303-96-4
Tetraboron disodium heptaoxide hydrate: CAS number: 12267-73-1
Sodium chromate: CAS number: 775-11-3
Potassium chromate: CAS number: 7789-00-6
Ammonium dichromate: CAS number: 7789-09-5
Potassium dichromate: CAS number: 7778-50-9

should be identified as  substances of very high concern and included in the “Candidate List” of substances of very high concern for authorisation. This is in accordance with REACH Article 57 (a, b and c), since the substances are classified as either toxic for reproduction category 2, carcinogenic category 2 or mutagenic category 2 according to Directive 67/548/EEC and Repr. 1B, Carc 1B or Muta 1B according to  Regulation (EC) No 1272/2008 and the COM Regulation (EC) No 790/2009 (1st ATP to CLP).
	

	20100419
	BehalfOfAnOrganisation, BMS Micro-Nutrients NV, Company, Belgium 
	Comments regarding the different lists.doc    

Unclear and confusing classification of boron substances in the different circulating (proposed) European lists.
	See note 1

	20100419
	BehalfOfAnOrganisation,  Company, United Kingdom 
	Boric acid and Sodium Borates have been safely used in many consumer and professional products for decades and no evidence exists to date which supports the classification as a Category 2 reproductive toxicant for humans. Only animal studies involving forced feeding of quite high doses have revealed reprotoxic  effect , these doses would be considered substance abuse if applied to humans.

There are legal challenges underway in Europe which it is hoped may overturn and annul the false classification as a Category 2 reproductive toxicant, it is important that the outcome of this European  challenge is taken into account before any further consideration under Reach. 

 As formulators of lubricants we have utilised Boric acid and salts of this substance for several decades. Its properties of corrosion protection and contribution to buffering of fluids such as metalworking fluids and brake fluids make it a highly valued and technically very difficult to replace material. We believe that if this process of substance of high concern classification goes ahead it will lead to the use of less robust fluids having reduced sump life and greater frequency of disposal. The effects in Europe will be an inevitable increased burden of cost for no benefit in terms of environmental and safety of humans and will further increase the risks of transfer of Industrial processes outside of Europe.
	See note 1 and  note 2

	20100419
	BehalfOfAnOrganisation, Company, Switzerland
	Based upon the findings of your studies and other given information so far we are deeply concerned about boric acid being named on the SVHC candidate list. We confirm and agree on the statement by EBA (European Borate Association) that we have also added as annex to this comment.
	See response to comments from European Borates Association above.

	20100419
	BehalfOfAnOrganisation, Alpha Fry Limited, Company, United Kingdom
	As a major manufacturer of water treatment chemicals for hot water systems, we have had many years of experience of developing, manufacturing and handling Disodium tetraborate based products. Our manufacturing sites handle 150+ tonnes of disodium tetraborate annually, and have been in operation for over 20 years. In that time we have not experienced health concerns either from our staff or our customer base (domestic and commercial). We have concerns over the validity of the read across toxicological data derived from animal testing and would challenge the conclusions that like for like heath concerns can be contributed to humans from animal testing. Disodium tetraborate is used in many facets of food, cosmetic and common industrial application, we would have expected to have seen a large number of historical health effects over the years if boric acid was contributing to the ill health of the community.
	See note 1 and note 2

	20100420
	Industry or trade association, Belgium
	General Comment

We wish to comment on the whole basis of the Annex XV dossier submitted by Denmark, rather than highlighting any specific aspect.  We highlight the following two points:
• We consider the proposal to be premature, given that the reclassification of these boron compounds is still not complete, and inappropriate because the dossier provides no additional justification for the identification of the compounds as SVHC, besides their reclassification as CMR Category 2.
• The use made of these compounds in the European Corrugated Board Industry is as a minor but technically important additive for which no alternative currently exists.  It is used a levels far below the specific concentration limits in the reclassification and there is a long history of safe use of the compounds in the industry.
	See note 1 and  note 3

	20100420
	Individual, France
	Borax is very ancient in our job. We are manifacture and use Borax for lot of works.It is used as blautorch brazing influx for precious metal. For casting, we used it, too, for metal recovery. Borax is necessary for this 2 uses.
	See note 3

	20100420
	3M Europe NV, Company, Belgium
	3M supports and promotes the fundamental principles of REACH, including but not limited to the goals of life cycle management, product safety, sustainable development, and effective risk communication to employees and customers. 3M appreciates the opportunity to comment on the proposed identification of Disodium tetraborate, anhydrous and other Sodium Borates listed in the annex XV dossier as candidates to the SVHC list.
Within this comment 3M uses the term Sodium Borates for all of the substances covered by the EC numbers 215-540-4 and 235-541-3., that are CAS numbers 1330-43-4, 12179-04-3, 1303-96-4 and 12267-73-1.

3M recommends to not add Sodium Borates as Candidates to the SVHC list, but to use the market restriction approach (annex XVII) as a more precise and application driven approach to regulate the different and numerous Sodium Borates.

3M understands ECHA’s concern for reprotoxicity of Sodium Borates. 
In the annex XV dossier for Sodium Borates, the Danish Authority clearly expresses, that the main use of this substance and other boron oxide compounds is manufacturing of industrial glasses and ceramics. 
About 65 % of the European end use applications are glasses and ceramics (see Table 4 of the annex XV dossier). Due to the manufacturing process these substances function as industrial intermediates and as we know intermediate uses are not in scope of the authorisation obligation. The addition of these substances to the Candidate List would not have a limiting or regulatory effect. The hazards of these boron compounds can be effectively controlled with respect to workplace controls on exposure and environmental release.

The remaining 35 % of end use applications of Sodium Borates are detergents and cleaners, industrial fluids, fertilizers and other uses (see Table 5 of annex XV dossier). For each of them other regulatory means are applicable to restrict the use and exposure, e.g. Biocide Directive 98/8/EC, VOC Directive 1999/13/EC, Detergent Regulation 648/2004/EC, Groundwater directive 80/68/EEC.
There is also no need to include Sodium Borates in the Candidate List to ensure communication on safe use to customers. Detergents and cleaners, industrial fluids, adhesives and other chemical products are preparations under the definitions of REACH. Customer communication per Safety Data Sheet is required and part of standardized environmental, health and safety procedures of industrial manufacturers.

In light of this, and the fact that Sodium Borates have essential and increasing economic- and technique-related uses (fertilizers, industrial and pharmaceutical glasses, insulation and solar panels to meet climate change goals, see annex XV dossier page 25) 3M would like to suggest that authorization under REACH is not the best approach.  Therefore, we believe that the expressly stated exemption in REACH for authorisation actions for chemical intermediates makes addition of these boron compounds to the Candidate List a less effective regulatory control than a targeted market restriction approach.

Therefore, 3M would like to recommend that ECHA not add Sodium Borates to the Candidate List.  Instead, we suggest that ECHA should consider regulating Sodium Borates with the REACH market restriction process (annex XVII of REACH), which the Agency could tailor to better sort out which Sodium Borates need restrictions for the specific commercial uses not yet controlled by other  EU regulations or directives.
	See note 1 and 2
To identify the substances as an SVHC is in this case considered the most appropriate route of regulating a CMR substance with a widespread use.

	20100420
	Cetehor technical department of the committee FRANCECLAT, Industry or trade association, France 
	The use of borax in Jewelry

Borax is used in Jewelry for a very long time. 

This substance is easy to use and fulfils perfectly its role. Furthermore it wasn’t considered as dangerous two years ago (it was classified toxic for the reproduction in category 2/Repr.1B within the framework of the 30th ATP).  That’s why there are not enough studies led on the subject to allow its substitution so there is no alternative for the moment in Jewelry manufacturing applications.

The two main uses of borax in this sector are as a component of fluxes for precious metals torch brazing and for the recovery of precious metals scraps and wastes.
	See note 3

	20100420
	MSCA, Belgium
	We agree on the general conclusion for the identification of the covered substances as SVHC, as disodium tetraborate (anhydrous, pentahydrate and decahydrate forms) will be listed in annex VI of Regulation (EC) No 1272/2008 as toxic to reproduction category 2 (part 3, table 3.2). 
	

	2010421
	Česká společnost pro povrchové úpravy, Industry or trade association, Czech Republic
	we do not agree to enclosing disodium tetraborate to candidate list SVHC


	

	2010421
	Verband der Deutschen Feuerfest-Industrie e. V., Industry or trade association, Germany
	Disodium tetraborate comments.pdf    

The German Refractory association was really astonished about the Annex XV Dossier for identification Disodium tetraborate as Substance of very high concern.

Disodium tetraborate is well regulated in different EU legislations. There are a lot of EU legislations, which mention Disodium tetraborate. There are also national legislations, which mention Disodium tetraborate. Putting Disodium tetraborate on the Candidate List for authorisation is considered an over-regulation and not necessary. 
The workplace exposure limit for Disodium tetraborate in Germany is 0,5 mg/m3. Based on monitoring data it could be demonstrated that it is no problem to meet the exposure limit.

Disodium tetraborate has been used safely for a long time in the Refractory-Industry there are a lot of other substances, which are not regulated by several legislations. Therefore, the limited resources of the Member states would better be used to put other substances on the candidate list for authorization before Disodium tetraborate should be treated. 

The Annex XV-Dossier for Disodium tetraborate does not contain the complete available information. There are further studies, which are not mentioned, e. g. the Chinese worker study. 
On page eleven the author writes: "The RPA report was not available at the time..........Therefore, minimal data are available on consumer exposure." The Reach registration dossier will close this data gaps. Therefore the Member states should wait for their decision until the Reach registration dossier is submitted before December 2010.
Our industry will provide worker and environmental exposure data for the Reach registration dossier. 

Disodium tetraborate is very important as binder for special shaped and unshaped refractory products. The German refractory industry is looking for alternative substances, however it will not possible to replace Disodium tetraborate completely. 
Not using Disodium tetraborate it would have enormous consequences for the environment.
Due to the shorter life time of refractory materials without Disodium tetraborate, customers would have to replace more frequently the refractory products, with the consequence of a lot more raw materials are required (in a time of limited available resources). This means a higher environmental pollution by transport, a higher energy consumption for the calcination of raw materials and baking of the refractory products, a higher CO2-production detrimental to the targets to Europe´s in its Climate Change Programme (ECCP), more waste and last but not least supports the transfer of workplaces to counties outside of European Countries.

Refractory products with Disodium tetraborate are used in the Steel-, Glass-, Cement- and Aluminium-Industry. The authorisation of Disodium tetraborate also would therefore have severe consequences to those industries.

Conclusions

There are no reasons to place Disodium tetraborate on the candidate list at this point of time. A decision for further regulatory actions could take place at the earliest after the registration of Disodium tetraborate. The German Refractory Association requests that the Annex XV dossier is withdrawn. 
	See note 3

	2010421
	Company, United Kingdom
	Confidential information submitted
	See note 3

	2010421
	Euromcontact, Industry or trade association, Belgium
	Borates and Boric Acid is a naturally occurring chemical used widely such as in detergents, cleaners, personal care products, agriculture, it is even available as a food supplement. The toxicity of Boric Acid (oral rat LD50: 2660 mg/kg) is only slightly higher than Sodium Chloride (kitchen salt) (oral rat LD50: 3000 mg/kg). There is currently no evidence of harm to humans regarding reproductive toxicity.

Borates and Boric Acid are used in a range of medical devices, controlled by sectoral legislation (Medical Devices Directive 93/42/EEC), such as contact lens buffered solutions, contact lens care products and eye drops. These products are used in the eye, so the exposure to diluted borates is limited to the topical route of delivery. There are currently no acceptable substitutes available.
The Medical Devices Directive requires manufacturers to do a risk assessment, whereby the benefit of the device has to outweigh the risk associated with the device and its components.
	See note 1

	20100421
	MSCA, United Kingdom
	Limited information is presented in the dossier compared with the information available in the transition dossier. The SVHC dossiers do not adequately reflect the conclusions reached in the transition dossier. 
	The dossier is based on the harmonised classification and makes reference to the transitional dossier. However, we appreciate the remark and to point out the conclusions in the transitional dossier. 
See note 3.

	20100421


	Rhenus Lub GmbH & Co. KG, Company, Germany 
	EBA comments Annex XV 100104 final.pdf    

We are Rhenus Lub GmbH & Co KG a EU member state user of disodium tetraborate. We are a member of the German Lubricant Industry (VSI). We formulate metalworking fluids and therefore we are an industrial down stream user. Our metal working fluids are used by industrial and professional users only.
	See response to comments from European Borates Association above.

	20100421


	MSCA, Netherlands
	NL supports the proposal to include disodium tetraborate, anhydrous, in the candidate list of substances of very high concern. 
It is stated in the Annex XV dossier on disodium tetraborate,anhydrous, that disodium tetraborate pentahydrate (CAS 12179-04-03) and disodium tetraborate decahydrate (CAS 1303-96-4) are also covered by in this report, since they are all hydrates of disodium tetraborate anhydrous. 

It is not clear to NL which borates will be included in the candidate list on the base of the present Annex XV dossier. For clarity reasons, NL proposes to include all individual borates in the candidate list of substances of very high concern. 
	Despite the toxicological similarities among a number of borate substances, DK has decided in this dossier only to include tetraborates with harmonised classification to identify SVHC. The dossier is based on the available information in the transitional dossier.

	20100421


	VGB PowerTech e.V., Industry or trade association, Germany
	batching station.JPG

boric acid instruction german.pdf

Disodium tetraborate anhydrous is used in boiling water reactors in nuclear power plants together with boric acid. This substance is part of the nuclear safety system. It acts as a kind of pollutant of the primary system to stop the chain reaction immediately.
	See note 3

	20100421


	FNAMAC, Industry or trade association, France
	En tant que représentant des artisans de la bijouterie et de l'horlogerie, nous sommes opposés à l'interdiction de cette substance car il n'y a actuellement pas de substitut
	

	20100421


	Eye-Care Industries European Economic Interest Grouping, Industry or trade association, United Kingdom 
	Boric acid and borates - response from Eye-Care Industries - REACH.pdf    

Boric acid and borates are  naturally occurring chemicals used widely (such as in detergents, cleaners, personal care products, agriculture) and the compounds are also available in food supplements.

The acute toxicity of boric acid  is comparable to that of sodium chloride (oral rat LD50 2660 mg/kg compared to oral rat LD50 3000 mg/kg).  Based on the concentrations of boric acid typically used in ophthalmic pharmaceutical preparations, the dose of boric acid from ocular administration results in safety margins of greater than 600 times the no observed adverse effect level of 125 mg/kg/day reported in animal maternal and developmental reproduction studies.

There is currently no evidence of harm to humans regarding reproductive toxicity.

Boric acid and borates are used in a number of ophthalmic pharmaceutical products, controlled by sectoral legislation (Directive 2001/83/EC of the European Parliament and of the Council of 6 November 2001 on the Community code relating to medicinal products for human use as amended).  These products are used in the eye, so the exposure to diluted borates is limited to the topical route of delivery. There are currently no acceptable substitutes available.

All pharmaceutical products are subject to assessment and authorisation and oversight by relevant EU national competent authorities or the European Medicines Agency.
	See note 1 and note 3

	20100421
	Company, Belgium
	Our company is a packaging company that is operating paper mills and converting tube plants in Europe. Our products are used in industrial sectors for a very large majority. As many paper and board converters, we are using Dextrin adhesive to manufacture our tubes and cores. Thanks to this choice of materials, the tubes we produce a recyclable, and we are practically recycling them in our own mills.
We are using Borax in our Dextrin adhesive preparation to improve green tack. This is critical not only for the productivity of our lines but also for the quality of our products. We are now informed that this substance, or more precisely the Disodium Tetraborate anhydrous, is proposed to be included in the Candidate List of SVHC.
	See note 3

	20100421
	Company, Luxembourg
	EBA comments Annex XV 100104 final.pdf    

1. The company hereby submits comments in exercise of its procedural rights granted by Article 59(4) REACH.
 
2. Under CLP Regulation, the test of normal handing and use has been replaced and built upon by the “weight of evidence” approach whereby all the available information bearing on the determination of hazard is considered together (see point 1.1.1.3 of Annex I to the CLP Regulation). This legislative change does not undermine the relevance of the argument on normal handling and use because exposure remains a key criteria in the Annex XV dossier. 

3. The company refers to the REACH guidance on the preparation of an Annex XV dossier (http://guidance.echa.europa.eu/docs/guidance_document/svhc_en.pdf) which states at page 17 that the first source of information for the Annex XV dossier should be the full study reports in the REACH registration dossier and that secondary sources should not generally be used as the basis for the proposal unless there is a high confidence in the robustness of the approach used to review the data for the secondary source. 

4. Please also see attached pdf file.
	See response to comments from European Borates Association above.

	20100421
	Federchimica, Industry or trade association, Italy
	We are Federchimica (the Italian Federation of the chemical industry) . At the present time 1300 companies, with a total of 100.000 employees, are part of Federchimica. They are grouped into 16 Associations. Some of that are in the field of paints, ceramics, metalworking fluids, abrasives, fertilizers specifically interested in the borates.  Federchimica is a member of Confindustria (General Confederation of the Italian Industry) and CEFIC (European Chemical Industry Council).

Our position is based on two aspects:
1. the notion that Disodium tetraborate  are relatively benign substances whose classification as reproductive toxicants cat. 2 was (and continues to be) controversial and contested.
2. The Annex XV Dossier for Disodium tetraborate  shall not be filed until REACH Dossiers are reviewed in 2011. 
The following are general comments:
1. The Disodium tetraborate  classification decision was the result of a controversial, extremely lengthy and unsatisfactory decision-making process. It was a decision that was opposed by seven EU Member States (Poland, UK, Italy, Ireland, Belgium, Slovenia, Latvia), which specifically and uniquely signed a declaration that stated that they were in favour of a less rigorous classification category for boric acid and disodium tetraborates. In fact a majority of Member States experts had recommended earlier (in the context of the 29th ATP to the Dangerous Substances Directive) that boric acid and disodium tetraborates should be classified as a Category 3 under the previous Directive (note: when Member States eventually voted for a Category 2, this was done on the basis of the same evidence and arguments). At different times in the process, European Commission officials and departments themselves were divided on the appropriate level of classification for borates. And finally, as part of the WTO TBT process, several non-EU countries (including Turkey, Argentina, Chile, Canada, the U.S., China and  Malaysia) expressed concern over the Category 2 classification of boric acid and disodium  tetraborates and some stated that this was more trade disruptive than necessary.

2. The main source of disagreement over the appropriate level of classification of boric acid and disodium tetraborates is related to the way effects found in animal studies were extrapolated to humans. Industry acknowledges that there is a reproductive effect from borates in animals that have been force-fed large quantities of boric acid or disodium tetraborates on a daily basis for a long  period of time. However, industry has always argued that the Member States and the European  Commission have not demonstrated that the classified borate substances have intrinsic properties which give rise to a risk of reproductive toxicity in humans during normal handling and use, as required by law (Annex VI of the Dangerous Substances Directive). Moreover, multiple existing studies on humans have found no reproductive effects. Recital (2) of the 30th ATP which added certain borates to the Dangerous Substances Directive as a Category 2 toxicant and which was inserted by the European Commission, states that “special attention should be paid to further results of epidemiological studies on the Borates concerned by this Directive including the ongoing study conducted in China”. This study among workers in a borates mine has now been completed and peer-reviewed and confirms that there is no reproductive effect in men, which indicates even at very high exposures the effect in humans is different than the effect on laboratory animals.
In the light of this Recital and since the Chinese study has not yet been evaluated by ECHA or Member States experts, adding boric acid and disodium tetraborates to the candidate list now simply does not make sense.  

3. The Commission’s decision to classify certain borates (including boric acid or disodium tetraborates) is subject to two court cases that are currently before the European Court of Justice and the General Court (C - 15/10; T539/08). Both court cases ask for an annulment of classification so to remove the basis for the inclusion of borates under REACH ¬authorisation as well as the legal basis for including them in the authorisation process. 
4. Producers and importers of boric acid are working on a REACH registration dossier which will provide new scientific data and should be used as a mechanism to determine the risks and hazards of this substance. Including disodium tetraborates and boric acid at this point does not make sense as producers and importers are developing a REACH registration dossier, which will be submitted by the December 2010 deadline. The current Annex XV dossiers are based on fragmented and incomplete information largely based on modelling data from the transition dossiers of both substances. The transition dossiers concluded however that “There is a need for better information on occupational exposure for producing/importing processing sites, downstream user and consumer applications to adequately characterize the risks to workers and consumers from boron exposure via boric acid and sodium tetraborates
The REACH registration dossiers will contain the necessary information to identify whether there are risks for workers and consumers requiring further measures.

5. Consumer protection from exposure to boric acid and disodium tetraborates will be however addressed through Annex XVII-restrictions of CMR substances for consumer use. At the direction of the Commission RPA (2008) reviewed the uses and risks associated with borates for consumers not currently regulated by some of the legislation, and concluded that risks associated with these other uses are unlikely to be of serious concern. 

6. Adding disodium tetraborates and boric acid to the candidate list would have immediate negative consequences without generating public health benefits. Producers of these substances would have the obligation to communicate this listing to customers and (if requested) consumers and this involves an increase in cost and may have economic consequences, particularly with respect to the viability of any possible future applications.


7. The free acid is found native in certain volcanic districts such as Tuscany, the Lipari Islands, issuing mixed with steam from fissures in the ground; it is also found as a constituent of many minerals (borax, boracite, boronatrocaicite and colemanite). No evidence for free acid and borate to raise safety issues for local population.
	Ad 1. See note 2

Ad 2. See note 3


	20100421
	UNIFA,  Industry or trade association, France 
	UNIFA Comments on Bore proposed for Authorisation_Vf.pdf    

I. Boron in plants

Boron is an essential micronutrient required for crop nutrition
Micronutrients are essential for the normal growth and health of plants. When soil supply is inadequate, defects in development arise and this can lead to poor growth and premature death of plants. The micronutrient requirement by crops for normal growth and high yield is small compared to that of the macronutrients. Nevertheless, each of the micronutrients, boron (B), copper (Cu), iron (Fe), manganese (Mn), molybdenum (Mo), cobalt (Co) and zinc (Zn), meet the requirements for essentiality in plants and, despite the small amounts needed by crops to complete their life cycles, deficiencies of one or more of these elements frequently occur in agriculture, horticulture and forestry.

There is no substitution to this nutrient. Plant uptake of this nutrient is mostly in the form of boric acid H3BO3 or borate anion B(OH)4-. Plant B requirements are well documented and critical B concentrations have been determined for a range of species for the diagnosis of B deficiency. 
When needed this nutrient must be available to farmers and allow for an accurate application. Boron is applied as straight fertilizers or added in a small quantity to NPK fertilizers or in liquid specialties for foliar or soil application. 
The burden of an authorization process will severely limit the number of products on the market and the availability of this nutrient for farmers. 

Functions in plants
Boron is required in the stabilisation of cell walls by forming the borate- rhamnogalacturonan II (RG-II, a complex pectic polysaccharide structurally located in the primary cell wall) cross-link (Matoh, 1997; O’Neill et al., 2004). This primary function is reflected in the cessation of growth of young leaves and roots in response to B deficiency in plants (Dell and Huang, 1997). Boron also forms cross-links with glycoproteins in cell membranes and may regulate physical properties such as membrane fluidity. This may have implications in plant tolerance of high irradiance (Huang et al., 2002) and low temperature stresses (Huang et al., 2005). Although proposed B functions in the metabolism of phenols and lignin (Cakmak and Römheld, 1997) may be secondary effects (Cara et al., 2002), B deficiency can influence lumber quality. Boron is essential for normal development of reproductive tissues and deficiency results in low grain set or poor seed quality (Dell et al., 2002). Also, B deficiency may trigger the early synthesis of ethylene, leading to the rapid deterioration of fruit quality.
In brief, the main functions of boron relate to cell wall strength and development, cell division, fruit and seed development, flower production, pollen tube elongation and germination, sugar transport, and hormone development.

Boron deficiency
Boron deficiency symptoms in plants have been described in numerous studies (Bell, 1997). In plants subject to mild B deficiency, leaves appear dark green and leathery with downward cupping and small size. When B deficiency becomes severe, dieback of the shoot tip occurs. Plant symptoms can be greatly influenced by other stress factors, such as high light intensity and low temperature. In reproductive parts, B deficiency causes abortion of flower buds and/or flowers (e.g. sterile ears in wheat), abnormally shaped fruits (e.g. avocado and citrus) and malformed seeds (e.g. hollow heart in peanut).
Boron deficiencies are found mainly in acid, sandy soils in regions of high rainfall, and those with low soil organic matter and soils with a high pH or high calcium content. Borate, negatively charged ions, are mobile in soil when not adsorbed on organic matter or metal oxides or hydroxides (Al,Fe) and can be leached from the root zone. Boron deficiencies are more pronounced during drought periods when root uptake activity is restricted.

Boron deficiency corrections
Given its tendency to be absorbed by the organic matter and soil iron and aluminium hydroxides in the soil and susceptibility to leaching of the free B fraction, annual or more frequent applications of boron are required in most situations. Boric acid (17.5% boron), sodium tetraborate decahydrate (or borax) (11.3% boron) or sodium octaborate tetrahydrate (20.9% boron) can be applied to soils to correct boron deficiency. Typical applications are about 1.1 kg/hectare or 1.0 lb/acre of actual boron expressed as B. These products can be dissolved in water and sprayed for soil or foliar application.
Small quantities of boron (B) are needed for healthy crops when soils are affected by boron deficiency. Due a large array of fertilizers types it is possible to achieve uniform application in the field using sprayer or spreader farm equipment. Commonly less than 1kg of boron (B) is applied per ha (0.1 g per square meter) on sensitive species (sunflower, sugar beet, apple tree, clover and alfalfa…). 

From the elements above, it is clearly demonstrated that boron cannot be substituted.


II. Human health
Borates have been used safely for generations and people exposed to borates are healthy. 
EFSA stated that boron is suitable for use in foods in 2004 (Question number EFSA-Q-2003-017).

Besides, the characteristics of fertilizers containing of boron are defined by the regulation CE N°2003/2003 of 13 October 2003 (Annex I, section E).
	See note 3

	20100421
	MSCA, Ireland
	The Irish Competent Authority agrees with the identification of disodium tetraborate anhydrous as a substance meeting the criteria set out in Article 57 of REACH.
	

	20100421
	loose-fill cellulose manufacturers, Company, Germany
	Regarding the proposal to classify as a substance of very high concern:
Annex XV dossier: Proposal for identification of a substance as a CMR Cat 1 or 2, PbT, vPvB or a substance of an equivalent level of concern, submitted by Denmark, February 2010

In more than 25 years of actively using borax as downstream users in a factory and on innumerable building sites by hundreds of contractors, there are no documented reports of complaints about boric compounds in loose-fill cellulose.
In 25 years we have continuously looked into the reports and conducted literature research about boron compounds. The only visible fact that may be observed is that market competitors have tried to set up the use of boron compounds in our insulation materials as a weak spot where they could not find another.
It seems that there are very highly contradictive interpretations of those studies which exist in the field of assessing health and environmental related aspects in connection with boron compounds.
We ask:
How is it possible that member states may propose a substance for such a serious classification without having to produce confirmed scientific evidence and new relevant information along with their proposal?
We assume the motivation for Denmark to propose the listing of borax as SVHC lays somewhere else.
The Danish paper reads (p. 24):
“Alternatives for the function as flame retardant are currently present. However, for the use of
borates in the cellulose insulation industry, no alternatives have been identified. Cellulose from wood, cotton and most other plant-derived materials is widely used in the insulation industry, but cellulose is inherently flammable in many of its form. By use of borates in the cellulose insulation material, the flame retardancy is enhanced (Austria, 2008).”

This is in fact not only wrong in its conclusions there would not be alternatives for cellulose insulation flame retardants but it also indicates what is the reason for Denmark to propose Boric acid as a SVHC. If boric acid would be prohibited, the Danish stonewool industry – a competitor to the loose-fill cellulose insulation industry - would have achieved a strategic goal to seriously harm a competitor (and another much larger competitor, the mineral fibre industry). 

The whole paper does not produce a single fact and does not provide any substantial evidence why the various forms of borax should be listed as a substance of very high concern or else in the categorization as listed in the title
.
On the contrary, the list is endless as to how and in which key industries boron compounds are being used and also that in many key applications there are no alternatives for substituting borax (e.g. in the field of agriculture under certain conditions, the glass industry, for nuclear power plants etc).

The only fact produced in this report is the former classification for boric compounds as toxic to reproduction which alone could be challenged as there is to date no evidence that this categorization is relevant to human beings.

The report does not satisfy the guidelines for the preparation of an Annex XV dossier as Denmark proposes to identify various borax forms  as  substance for  CMR Cat 1 or 2, PbT, vPvB or a substance of an equivalent level of concern and they do not produce information needed to build a case for such a categorization.

We propose to reject this report and not to follow the recommendation. 
	See note 1 and note 3

	20100421
	Company, Germany
	p. 25
General remarks:
The laboratory uses should be exempted from the authorisation because they are performed under controlled conditions and there is a negligible exposure to consumers and the environment. The analytical standards are manufactured and used by industrial and professional personnel, which are well trained. The waste stage of the substance is controlled also.

Detailed information:
The substance is a component of analytical standards for calibration of measuring instruments. It is also an ingredient of reagents and test kits for routine analysis.
These applications are conducted by industrial and professional users in laboratory only. Moreover, the concentration of the substance in these applications, and thus the substance volumes, are low. Therefore, the exposure for the environment and for consumers is very low.

Additionally, the substance is described in standard references like e.g. Reag. Ph. Eur and ACS or ISO and DIN or referenced in NIST or PTB. Applications described in these references should also be exempted from authorisation.
Disodium tetraborate is mentioned as reagent in ACS, ISO, Reag. Ph. Eur., NIST, PTB and DIN 19266.
	See note 3

	20100421
	CPIV, Industry or trade association, Belgium
	Statement on Exposure to Borates and REACH.pdf    

For other comments on glass, please see Position Paper on Borates submitted by EBA.
	See response to comments from European Borates Association above.

	20100421
	EDMA, Industry or trade association, Belgium
	EDMA_Comments_Borates_Final.pdf    

In Vitro diagnostic medical devices fulfil a medical purpose. They do not come into contact with patients. IVDs containing borates are used only by professionally trained staff in professional clinical or laboratory settings. Requirements for management and mitigation of health risks to patients or users of IVD products are addressed within the requirements of Directive 98/79/EC.
IVDs are not made available to the general public and the potential for the general public to be directly exposed to borates in IVDs is minimal. With respect to professional users of IVDs, the concentration of borates in IVDs is below the concentration criteria of the first ATP. The risk of exposure by professional users is negligible, thanks to the design of IVDs and standard professional practices or occupational health and safety guidelines.
Inclusion of borates in the Candidate List is not timely. In addition, the authorisation procedure under REACH is not adequate to address the concerns that are identified in Annex XV dossiers. Should authorities confirm the inclusion of borates in the Candidate List of Substances of Very High Concern, and later on in Annex XIV, an exemption for uses of borates in IVDs should be granted.
	See note 3

	20100421
	Bundesverband Glasindustrie e.V., Industry or trade association, Germany
	CPIV Statement on Exposure to Borates and REACH.pdf

EBA comments Annex XV 100104 final.pdf

VBG Borauswertung_Glas.pdf


	See response to comments from European Borates Association above.

The specific comments to the dossier are appreciated and have been taken note of.  
See note3.



	20100421
	Industry or trade association, Belgium 
	The starch industry delivers mixes of borates and starch for use on the part of the cardboard/paper industry. No chemical reaction takes place in the mix that, as it is not an intermediate, does not need to be authorised under REACH. However, as user of borates, the AAF considers it important to provide the information they hold. 
	

	20100421
	Company, Germany 
	Sodium borates are used as part of complex greases with very particular properties. In the Automotive Industry they help to reduce friction significantly. As a consequence, fuel consumption and the CO2 emissions decrease and overall efficiency of the vehicle increases. From this perspective the sodium borate are beneficial to the protection of non sustainable resources and the environment.
The concentration in the grease is below 1% and, moreover, the greases are used in closed systems, with very low risk of exposure for man and environment. The greases have been safely used for decades and no adverse health effects have been reported to the lubricant industry so far. 
Therefore we believe the risks are adequately controlled.
If Sodium borates will be included on the Candidate list, it will become very likely that the automotive industry as the main customer for those greases will include the substance on their Restricted Substance List.
The sodium borates can only be substituted by other chemicals with more severe hazardous properties. Moreover, the production of those chemicals is more energy consuming. So finally the life cycle balance of Sodium borates is positive in comparison with potential substitutes.


	See note 3

	20100421
	Company, Ireland
	General Comments

The timing for submission of Annex XV dossiers for borates conflicts with the currently on-going preparation of the REACH registration dossier, to be submitted by the December 2010 deadline. The current Annex XV dossiers are based on fragmented information largely based on modeling data from the transition dossiers of these substances. The transition dossiers concluded that “There is a need for better information on occupational exposure for producing/importing processing sites, downstream user and consumer applications to adequately characterize the risks to workers and consumers from boron exposure via boric acid and sodium tetraborates”. Industry is following-up on these recommendations. The REACH registration dossiers will contain the necessary information to identify whether there are risks for workers and consumers requiring further measures. Including borates in the Candidate List in the absence of this information is premature at this stage. In addition the Commission’s decision to classify certain borates (including boric acid or disodium tetraborates) is subject to two court cases that are currently before the European Court of Justice and the General Court. An annulment of classification
would remove the basis for the inclusion of borates under REACH authorisation as well as the legal basis for including them in the authorisation process. In the light of this uncertainty, it is not appropriate at this stage to include boric acid or disodium tetraborates on the Candidate List.

Borates and Boric Acid are used in a range of medical devices, controlled by sectoral legislation (Medical Device Directive 93/42/EEC), such as contact lens products and eye drops. These products are used in the eye, so the exposure to diluted borates is limited to the topical route of delivery. There are currently no acceptable substitutes available.

Contact lens products meet the regulatory requirements of a Class IIa  medical device in the EU as defined by Council Directive 93/42/EEC concerning medical devices. The Directive ensures the design and manufacture of medical devices is subject to essential requirements concerning protection of the health and safety of patients and users of these devices. Risks to patients or users of medical devices due to the presence of any substance contained within these products are addressed by this Directive. Therefore additional regulation of the use of chemicals in medical devices under REACH is not warranted as stated in Article 60(2) of the Regulation itself:

“The Commission shall not consider the risks to human health arising from the use of a substance in a medical device regulated by Council Directive 90/385/EEC of 20 June 1990 on the approximation of the laws of the Member States relating to active implantable medical devices, Council Directive 93/42/EEC of 14 June 1993 concerning medical devices or Directive 98/79/EC of the European Parliament and of the Council of 27 October 1998 on in vitro diagnostic medical devices.”
	See note 2 and note 3


	20100421
	Company, United Kingdom
	Confidential information submitted
	

	20100421
	Cerame-Unie, Industry or trade association, Belgium
	Cerame-Unie position on boric acid and disodium tetraborates.pdf    

Cerame-Unie believes that any proposal to add boric acid and disodium tetraborates to the candidate list is pre-mature and requires further investigation.

• The industry is currently preparing its registration dossier (for December 2010) and the information available in this dossier should be taken into account in the assessment by ECHA and the Member States. 

• In addition, when certain borates were added as toxicant Cat. 2 to the Dangerous Substances Directive (at the 30th ATP) a recital was added stating explicitly that “special attention should be paid to further results of epidemiological studies on the Borates concerned by this Directive including the study conducted in China”. We therefore strongly suggest that any further steps in the process are carried out taking due account of the Chinese study that is now available. The current Annex XV dossiers are therefore to be regarded as outdated. 

• Cerame-Unie also questions the current arbitrary approach to propose Annex XV dossiers as a wide number of substances which are of higher concern are not yet proposed. With only a handful of substance on the candidate list, the ‘emotional’ damage through the supply chain is considerable.
In conclusion, based on (i) the pre-mature timing to submit these dossiers, (ii) the well-regulated and safe use of boric acid and disodium tetraborates and (iii) the non-substitutable and essential uses of these substances, Cerame-Unie requests that the Annex XV dossiers on boric acid and disodium tetraborates are withdrawn and these substances are not placed on the REACH candidate list.
	See note 2 and note 3

	20100422
	Company, United Kingdom
	We have only just been made aware of the proposal to classify this chemical as a SVHC.  Given the limited time to prepare a detailed response, the comments below are our initial views and we can provide additional information as required.
	

	20100422
	Alcon Laboratories, Inc, Company, United States 
	Borates and Boric Acid is a naturally occurring chemical used widely such as in detergents, cleaners, personal care products, agriculture, it is even available as a food supplement. The toxicity of Boric Acid (oral rat LD50: 2660 mg/kg) is only slightly higher than Sodium Chloride (kitchen salt) (oral rat LD50: 3000 mg/kg). There is currently no evidence of harm to humans regarding reproductive toxicity.
Borates and Boric Acid are used in a range of medical devices, controlled by sectoral legislation (Medical Devices Directive 93/42/EEC), such as contact lens buffered solutions, contact lens care products and eye drops. These products are used on the eye to achieve a mildly-buffered solution in which other ingredients are dissolved, so the exposure to diluted borates is limited to the topical route of delivery. There are currently no acceptable substitutes available.
The Medical Devices Directive requires manufacturers to do a risk assessment, whereby the benefit of the device has to outweigh the risk associated with the device and its components.
	See note 1 and note 3

	20100422
	VÖZ, Industry or trade association, Cyprus
	Dilithium tetraborate anhydrous (Li2B4O7) is used in the Austrian and European cement industry as a flux for fusing beads in the field of analysis of x-ray fluorecence for determining the chemical composition of construction materials and raw materials accurately. There exist an ISO and an EN on such a method (ISO 29581-2 and EN 196-2.2). If the use of Na2B4O7 will become illegal, it would be only a matter of time that the use of Li2B4O7 and LiBO2 will become illegal, too, as apparently the B(3+) content seems to cause the property of VHC.
I suggest to introduce far reaching exemptions for B-containing fluxes, as such fluxes cannot be substituted in the field of accurate x-ray fluoescence measurements of mineral products like construction materials.  
	See note 3

	20100422
	Council of Europe, Directorate for the Quality of Medicines and HealthCare, European governmental organisation, France
	Article 56(3) of the Regulation (EC) No 1907/2006 corr applies. Some reagents and raw materials of high concern should remain on the market for the convention on the elaboration of the European Pharmacopoeia (European Treaty Series 50) and the protocol to the elaboration of the European Pharmacopoeia, which are necessary for the implementation of the Directive 2001/82/EC on the community code relating to veterinary medicinal products and Directive 2001/83/EC on the community code relating to medicinal products for human use.
	See note 4

	20100422
	Individual, Germany
	Letter_Bolt_ECHA.pdf 

I refer to my comments and attachment submitted today on "boric acid".
	See note 1 and note 2

	20100422
	Wirtschaftskammer Österreich, Chamber, Austria
	su_133_öffentliche Konsultation ECHA BorVerbindungen.pdf    

Angefügt ist ein Dokument, mit Gründen, warum die WKÖ eine  Aufnahme folgender Stoffe in die Kandidatenliste nach Art. 59 Abs. 1 als nicht statthaft ansieht:
- Borsäure (EC 233-139-2 und 234-343-4)
- Dinatriumtetraborat, wasserfrei (EC 215-540-4)
- Tetrabordinatriumheptaoxid, hydrat (EC 235-541-3)
	See note 1

	20100422
	A.I.S.E., Industry or trade association, Belgium
	AISE comments boric acid and borates SVHC listing- April 21, 2010.doc    

As a downstream using sector for boric acid and disodium tetraborates (“tetraborates” in this document), A.I.S.E. is concerned that listing these substances as Substances of Very High Concern is inappropriate. Not only is it premature, but it will likely generate undue and misleading concern among further users, e.g. retailers, consumers and professional users of detergents cleaning products, and create unnecessary burden on companies (e.g. reformulation requests).
The use of boric acid and tetraborates at low concentration in certain detergents and maintenance products – and in other uses – has been shown to be safe. Submitting these substances to the REACH Authorisation process is disproportionate. 
Safe use of boric acid and borates can be managed adequately via chemicals safety assessments and related exposure scenarios. Furthermore, communication of hazardous properties of boric acid and tetraborates is ensured by the provisions laid down in the CLP Regulation (EC) No 1272/2008. 

Note: boric acid and tetraborates in solution give rise to the same chemical species: boric acid and the borate ion (in equilibrium depending on pH). Therefore, our comments address both Annex XV dossiers. 

The impact of SVHC listing on downstream users, our concerns on the timing, comments on the uses of the substance reported in the Annex XV Dossier and on the toxicological justification, data on consumer exposure, and specific comments on the content of the Dossier are provided in the attached document.
	See note 1, note 2 and note 3

The specific comments to the dossier are appreciated and have been taken note of.



	20100422
	Company, United Kingdom
	Confidential information submitted

	See note 1, note 2 and note 3



	20100422
	Pemco International, Company, Netherlands 
	On the importance of borates in the enameling process


Pemco International, Division Brugge, Pathoekeweg 116, B-8000 Brugge


An enamel (frit) is a vitreous solidified compound with an entirely inorganic, mainly oxidic composition.  According to EN1900, an enamel is a substance resulting from the melting or sintering of inorganic constituents and designed to form a surface layer, which is fused or capable of being fused in one or more coats at a firing temperature which is higher than 500°C.  Mostly, the substrates are steel, cast iron or aluminium.  Enamel coatings offer an indispensable corrosion protection.  Additionally, they offer a great functional value because of their chemical resistance, surface smoothness, scratch resistance, hygiene, cleanability, … 

As for each coating technology, the enameling process comprises different important facets: the fabrication of the main constituents, their application on the substrate and the properties of the coating itself.  In each of these areas, borate species play an important role.  

Frits or enamel coatings are made of (milled) enamel flakes as major constituent.   The production of enamel flakes is almost always done by specialized companies and consists of melting a recipe of raw materials to obtain a well-defined oxidic composition, which determines the final chemical and physical properties of the enamel coating.  The oxides are generally classified either as network formers (most commonly SiO2) or as network deformers (most commonly alkali or earth alkali).  The network formers are the major building blocks and are responsible for the general properties (such as durability) of the enamel coating, whereas the network deformers are responsible for a larger (and more appropriate) thermal expansion coefficient and for a lower (and more appropriate) viscosity at firing temperatures.  At the same time, they are responsible for a partial destruction of the positive effects of SiO2, such as chemical durability, as they “de-form” the network.  Therefore, a careful equilibrium between network formers and deformers is of primordial importance.   Exactly at this point boron oxide plays a necessary balancing role, lowering the viscosity at high temperatures while maintaining a moderate thermal expansion coefficient and good chemical resistance (compared to alkali).  Moreover boron oxide has a strong influence on lowering the surface tension of a glassy surface.   Therefore, almost all enamels are borosilicates having mainly SiO2 and B2O3 as network builders.  

The B2O3 in viscous melt and later in the matrix usually stems from borate species, such as borax or boric acid as raw materials.   These raw materials offer the advantage of introducing only B2O3 (and Na2O for borax).  During the melting process itself, typically at 1200°C, these raw materials also fulfill an important role.   By melting at moderate temperatures (<800°C), they can wet other components, so facilitating the chemical dissolution of high melting components such as quartz, which has a melting temperature much higher than the typical fusion temperature of 1200°C.  

From the moment the boric acid or borax raw materials are melted into an enamel matrix, all their typical properties disappear and a new substance is created with other properties.

In order to realise the enamel coating itself, the milled flakes have to be applied on a substrate.  This can be done using powder technology or via wet application, such as spraying, dipping, electrophoresis …  Today, wet application still remains the most used technique.  In order to keep the enamel particles in solution, a colloid clay suspension is used.  

Conclusion : 

The use of Boric Acid and Borax is essential in the melting process of frits (enamels).  Attempts to produce enamels without boric compounds have been unsuccessful in the past.  At this moment we do not have alternatives to replace boric compounds in the production in borosilicates enamels.  Once melted in an enamel matrix all the properties of the borates compounds are disappeared.

The fact that frits are included in Point 11 of Annex 5 of the Reach Regulation demonstrates the low concern that this type of material should have from the safety point of view.
	See note 3



	20100422
	MSCA, Austria
	The Austrian CA supports the inclusion into the candidate list on the basis of the submitted dossier.
	

	20100422
	Certigaz, Company, France
	It is important to maintain a level of 4.5% for the applications of welding or brazing.
There is no substitute and the activity would be dead.
	See note 3



	20100422
	Eurocolour, Industry or trade association, Belgium 
	COMMENTS ON ANNEX XV DOSSIERS

GENERAL COMMENTS
Eurocolour is the European umbrella organization for pigments, dyes and fillers producers. Ceramic frits are also covered by Eurocolour. For the purpose of REACH registration a frit consortium has been founded in Castellon, Spain. The Frit Consortium had access to the comments provided by the European Borates Association (EBA) regarding the inclusion of Boric Acid and Disodium tetraborates in Annex XV as SVHC substances.
We feel that inappropriate priority is being given to inclusion of disodium tetraborates and boric acid in the Annex XV inclusion proposals. In particular, our sector evaluations of the circumstances of use of these key substances in frit applications, leads us to the conclusion that risks are well controlled at all life-cycle stages, and the applications are non-dispersive.

SPECIFIC FRIT SECTOR COMMENTS
Definition of frits and frits sector
According to their classification as a differentiated substance under CAS No. 65997-18-4 or EINECS No. 266-047-6, frits are defined as a mixture of inorganic chemical substances obtained from the fast cooling of a melted complex combination of materials by which the chemicals become insoluble vitreous compounds appearing in the form of scales or granules. Thus, ceramic frits are amorphous vitreous materials comprising mainly chemical oxides, which are the most important glass formers of technical and industrial interest in the production of glazes to be used for example in ceramic tiles.

The frits sector is concentrated mainly in Spain and in other countries like Italy, Belgium, Germany, UK, Poland and Czech Republic. The Frit Consortium was constituted on June 4th, 2009, with headquarters in Castellon, Spain, and currently groups 32 companies, all of them are aware of the need to combine progress and economic development with technological innovation, employment creation and the protection of safety and environment, directing their lines of action towards the basis of the Lisbon strategy of the European Union and to a framework of sustainable development.

The frits sector has done a considerable effort in R&D in order to achieve new products and quality improvement, without forgetting compliance with relevant environmental legislation such as the REACH regulation, IPPC, trade emissions, and so on.

Manufacturing process of frits
The manufacture of frits is covered by the IPPC Directive (2008/1/EC)  and is technically explained in the BREF-Document on Best Available Techniques in the Glass Manufacturing Industry. Frits are manufactured using melting furnaces with a production capacity under 30 tons/day. The process is normally operated continuously (water or air cooled furnaces) but also discontinuous operation exists, i.e. in batches in rotary water cooled furnaces.
In the manufacture of frits, the starting materials are formulated and melted at 1350 to 1550 °C ensuring the vitreous matrix . As a second step the material is cooled suddenly and, thus, turned into a solid material fragmented into insoluble compounds (fritting process). Figure  shows the frits production process. 
 
Figure 1: Manufacturing of frits 

A key issue that needs to be considered is the fact that during the production process, the boric acid or borate compound is chemically transformed from these substances into a complex solid solution which is a vitreous matrix containing boron. Therefore in these applications, the substances are essentially “Intermediates” as defined by the REACH regulation. In addition, in these circumstances the transformed forms of boron are matrixed and have low bioavailability / leaching characteristics.
Frits are used mainly to prepare glazes or enamels, which are then used to provide a glassy surface for protective and/or decorative purposes to a wide variety of articles. In many cases this surface is the only part of the article which is visible, and therefore it constitutes a critical part of the article. During the preparation of these articles (e.g. ceramic tiles, dinnerware, electronic devices), different processes such as firing take place, where the glaze or enamel becomes tightly fixed to a support, with the following consequences:

• Formation of a compact, strong and resistant structure;
• Reaction and immobilization of the inorganic raw materials into complex compounds (silicates) characterized by a high chemical inertia.
Use of boron in frits
The importance of the frits sector related to the uses of borates is well known, as is indicated in the Danish proposal of inclusion of Disodium tetraborate anhydrous in Annex XV of REACH. Table 4 of the mentioned document describes that glass and ceramics amount to 65% of the relative uses of borates in industry. Moreover, this document specifies that the demand for borates in the frits and ceramic sector has increased in the past years, and that the expected tendency is a 2-4% increase per year over the next five years. Besides, the “Assessment of the Risk to Consumers from Borates and the Impact of Potential Restrictions on their Marketing and Use” prepared by the European Commission specifically states that “one of the largest uses of borates in Europe is in frits and glazes for ceramics.

Borates are included in frits formulations because of their low fusion temperature and their flux properties, with the scope to control fusion properties. Boric oxide, which is a generator of vitreous matrix, contributes decisively to form the vitreous structure, lower viscosity, and therefore strengths the matrix and reduces possibility of migration of elements .
Boric oxide may be introduced in a glaze as decahydrate borax, anhydrous borax or boric acid. During the process, boric oxide acts as a solvent and promotes chemical action between other constituents of the batch. It has the ability to dissolve other metal oxides and is thus an invaluable constituent of ground-coat enamels. Its solvent action on the surface layer promotes enamel adherence and the formation of an interfacial layer contributing to the bond between other components and the enamel. Attempts which have been made to produce satisfactory ground-coat enamels containing no boric oxide have all been unsuccessful, since such enamels are always very prone to copperheading effects.
Boric oxide exerts a very pronounced effect on the expansion of enamel glasses and replacement of alkali by boric oxide reduces expansion to a considerable extent. The presence of boric oxide is usually associated with low viscosity and a rapid setting rate, and the good surface gloss of enamels with high boric oxide contents is quite characteristic.

Exposure and toxic effects of frits
Different studies exist that show the inertness and lack of toxic effects of several frits, many of them containing boron in their composition . In addition, it is well known within the frit manufacturing industry that exposure to boron is negligible from a workplace exposure perspective. Available measured data reported by representative companies within the frit sector show that concentrations rank between 0.01-0.06 mgB/m3 (expressed as equivalent of boron) the TLV for boron being 2 mg/m3, which shows that the exposure to this element during frit production is absolutely negligible .

This data is significant when compared to the typical values for inhalation of borates given in the Danish proposal of inclusion of Disodium tetraborate anhydrous in Annex XV of REACH. Table 7 of this document indicates that, for the group where ceramic frits are included, typical inhalation exposure (expressed as equivalent of boron for disodium tetraborate anhydrous) is 0.75 mg/m3. The measured values available within the frits industries are 12.5 times lower than this value, even in the worst case (0.06 mgB/m3).

Boron is usually not measured in atmospheric emissions since it is well known that the amount of boron released is minimum. It also needs to be considered that all the companies manufacturing frits include appropriate filters in exhaust systems in order to minimize releases of boron and any other materials .

The highest exposure to elements like boron during the life cycle of frits should be expected during the handling of raw materials, and maybe during the milling operations right after the frit has been produced. However, the data described previously shows that exposure to workers or the environment during these steps is minimum (if not completely inexistent). In subsequent steps of the uses of frits, as described during the previous sections, the nature of the glazing process generates an even tighter structure which binds the glaze to final articles, which should in any case reduce even more any possible exposure to the elements contained in frits.

It is important to underline that the “Assessment of the Risk to Consumers from Borates and the Impact of Potential Restrictions on their Marketing and Use” prepared by the European Commission, specifically states in its Table 4.5 that: “Frits and glazes used in ceramics are very unlikely to result in exposure to borates for consumers”; moreover, the following paragraph can be read at the same document (page 35-36):

“Borates are also used in glazes and enamels (with borate concentrations of up to 25%) for ceramics and other materials as well as being used within ceramic tiles. As for glass, such uses result in the borates being chemically bound into the product. Although the resultant degree of exposure of consumers to boron containing compounds will be minimal, it could be argued that direct exposure to the borates (as defined for this study) will be zero - since they have been chemically transformed in the glass/glaze/enamel/ceramic production process34. Indeed, even the ingestion or inhalation of glass particles (from glass fibre dust for example) will not result in the release of borates from the glass”.

Furthermore, it has to be stressed that any consumer exposure will be to transformed boron in a matrix, and not to the Annex XV proposed substances themselves.

CONCLUSION

The use of Boric Acid and other borates as raw materials in the frit manufacturing industry is totally safe.

Boric Acid and Borates are an essential and irreplaceable ingredient in the manufacture of ceramic frits

Taking into account all the information describe previously, and the fact that frits are including in Point 11 of Annex V of the Reach Regulation demonstrate the low concern that this type of material should have from the point of view of safety.

Furthermore, as stated in Page 33 of the Annex XV dossier for Disodium tetraborate, anhydrous and Tetraboron disodium heptaoxide, hydrate, “there are no alternatives for use of borates in the production of ceramic frits as well as in glaze and enamel. By the industry, the borates used for producing the ceramic frits may be regarded as isolated intermediates as the ceramic frits are considered as a substance. Thus, the borates are intermediates in the production of frits.”. 

Following their demonstrated compromise with safety and the environment, companies involved in frit manufacturing dedicate many economic resources to R&D in order to find alternative ways for manufacturing of frits. As mentioned in the Danish proposal of inclusion of Disodium tetraborate anhydrous in Annex XV of REACH, currently it is not possible, due to technical reasons, to replace the use of borates in the manufacturing of frits.
For these reasons, it is clear that the use of these raw materials in the production of frit should never be included in any kind of authorization process.

Anyhow, we consider unnecessary to include boric acid and other borates in Annex XV given the large amount of information provided by EBA and others, being totally injustified include reference to authorization for the use in ceramic frits, which could cause an unnecessary impact on Manufacturers, Importers, Suppliers and Users in the EU   
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Furthermore, it has to be stressed that any consumer exposure will be to transformed boron in a matrix, and not to the Annex XV proposed substances themselves.

CONCLUSION
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Taking into account all the information describe previously, and the fact that frits are including in Point 11 of Annex V of the Reach Regulation demonstrate the low concern that this type of material should have from the point of view of safety.
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Following their demonstrated compromise with safety and the environment, companies involved in frit manufacturing dedicate many economic resources to R&D in order to find alternative ways for manufacturing of frits. As mentioned in the Danish proposal of inclusion of Disodium tetraborate anhydrous in Annex XV of REACH, currently it is not possible, due to technical reasons, to replace the use of borates in the manufacturing of frits.
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Anyhow, we consider unnecessary to include boric acid and other borates in Annex XV given the large amount of information provided by EBA and others, being totally injustified include reference to authorization for the use in ceramic frits, which could cause an unnecessary impact on Manufacturers, Importers, Suppliers and Users in the EU  
	See note 3



	20100422
	Industry or trade association, Company, United Kingdom
	I am resubmitting my comments as I inadvertently referenced our company name three times in the original submission. I do not wish our company name to be associated with these comments.  Please remove the earlier sodium borate submission under this reference number: bf8e4194-2db7-414a-9af5-b15876670b37.

I have pasted below the same input but without the company name references

Our company manufactures and distributes In Vitro Diagnostics (IVD) products in the European Union. These products are tests performed on biological samples (derived from the human body) to provide information to assist in clinical decision making. There is no direct physical contact between a patient and these medical devices. Furthermore, our products are not of the self-testing type, i.e. they are used in professional laboratory settings, by professionally trained staff, and are not placed on the market for use by the general public (e.g. a glucose meter or a pregnancy test). 


All In Vitro Diagnostic (IVD) products meet the regulatory requirements in the EU as defined by the IVD Directive (Directive 98/79/EC). The essential requirements of the IVD Directive aim to ensure that conforming IVD products do not compromise the health and safety of patients and users. Requirements for management and mitigation of health risks to patients or users of IVD products due to the presence of any substance contained within these products are addressed within the requirements of this Directive. Additional regulation of the use of chemicals in in vitro diagnostic products under REACH is also not warranted as stated in Article 60(2) of the REACH Regulation itself:

The Commission shall not consider the risks to human health arising from the use of a
substance in a medical device regulated by 
• Council Directive 90/385/EEC of 20 June 1990
on the approximation of the laws of the Member States relating to active implantable
medical devices, 
• Council Directive 93/42/EEC of 14 June 1993 concerning medical
Devices, or 
• Directive 98/79/EC of the European Parliament and of the Council of
27 October 1998 on in vitro diagnostic medical devices.

As mentioned above, IVD products are designed to be used in a clinical laboratory setting by professionally trained staff for the benefit of human health.  Therefore, there is no risk of unwitting exposure to members of the general public to materials used in these products. Risk to the professionally trained users of these products is mitigated by the use of standard precautions as well as protective clothing and processes as specified by local regulations, standard professional practices and occupational health and safety guidelines. The products themselves are designed in such a way as to minimize contact by the trained professional users under standard conditions of use. 

Lastly, including disodium tetraborates and boric acid at this point does not make sense as producers and importers are developing a REACH registration dossier, which will be submitted by the December 2010 deadline. The current Annex XV dossiers are based on fragmented and incomplete information largely based on modeling data from the transition dossiers of both substances. The transition dossiers concluded however that “There is a need for better information on occupational exposure for producing/importing processing
sites, downstream user and consumer applications to adequately characterize the risks to workers and consumers from boron exposure via boric acid and sodium tetraborates”. Industry is following-up on these recommendations. The REACH registration dossiers will contain the necessary information to identify whether there are risks for workers and consumers requiring further measures. Including borates in the Candidate List in the absence of this information is therefore premature at this stage.
	These are issues that will be considered in the discussions on risk management options.



	20100422
	MSCA, Sweden
	We agree that Disodium tetraborate anhydrous, being classified as Toxic for reproduction Cat 2, meets the criteria according to Article 57 (a) in REACH and is thus eligible for identification as a substance of very high concern.
	

	20100422
	GIFAS, Industry or trade association, France
	20012_100419_Echa.pdf    

Please refer to attachment
	See note 3



	20100422
	Ceramicolor - National Association of Ceramic Glaze, Inorganic Pigments and Metal Oxides, Industry or trade association, Italy 
	frits-borates-Ceramicolor.pdf  
	See note 1 and note 3



	20100422
	Federchimica, Industry or trade association, Italy
	I sent comments yesterday and I received this RN: 3511939e-caf7-4de4-9e05-d437fb04e0cf, now I sent my comments again with an integration in point 8.
We are Federchimica (the Italian Federation of the chemical industry) . At the present time 1300 companies, with a total of 100.000 employees, are part of Federchimica. They are grouped into 16 Associations. Some of that are in the field of paints, ceramics, metalworking fluids, abrasives, fertilizers specifically interested in the borates.  Federchimica is a member of Confindustria (General Confederation of the Italian Industry) and CEFIC (European Chemical Industry Council).

Our position is based on two aspects:
1. the notion that Disodium tetraborate  are relatively benign substances whose classification as reproductive toxicants cat. 2 was (and continues to be) controversial and contested.
2. The Annex XV Dossier for Disodium tetraborate  shall not be filed until REACH Dossiers are reviewed in 2011. 
The following are general comments:
1. The Disodium tetraborate  classification decision was the result of a controversial, extremely lengthy and unsatisfactory decision-making process. It was a decision that was opposed by seven EU Member States (Poland, UK, Italy, Ireland, Belgium, Slovenia, Latvia), which specifically and uniquely signed a declaration that stated that they were in favour of a less rigorous classification category for boric acid and disodium tetraborates. In fact a majority of Member States experts had recommended earlier (in the context of the 29th ATP to the Dangerous Substances Directive) that boric acid and disodium tetraborates should be classified as a Category 3 under the previous Directive (note: when Member States eventually voted for a Category 2, this was done on the basis of the same evidence and arguments). At different times in the process, European Commission officials and departments themselves were divided on the appropriate level of classification for borates. And finally, as part of the WTO TBT process, several non-EU countries (including Turkey, Argentina, Chile, Canada, the U.S., China and  Malaysia) expressed concern over the Category 2 classification of boric acid and disodium  tetraborates and some stated that this was more trade disruptive than necessary.

2. The main source of disagreement over the appropriate level of classification of boric acid and disodium tetraborates is related to the way effects found in animal studies were extrapolated to humans. Industry acknowledges that there is a reproductive effect from borates in animals that have been force-fed large quantities of boric acid or disodium tetraborates on a daily basis for a long  period of time. However, industry has always argued that the Member States and the European  Commission have not demonstrated that the classified borate substances have intrinsic properties which give rise to a risk of reproductive toxicity in humans during normal handling and use, as required by law (Annex VI of the Dangerous Substances Directive). Moreover, multiple existing studies on humans have found no reproductive effects. Recital (2) of the 30th ATP which added certain borates to the Dangerous Substances Directive as a Category 2 toxicant and which was inserted by the European Commission, states that “special attention should be paid to further results of epidemiological studies on the Borates concerned by this Directive including the ongoing study conducted in China”. This study among workers in a borates mine has now been completed and peer-reviewed and confirms that there is no reproductive effect in men, which indicates even at very high exposures the effect in humans is different than the effect on laboratory animals.
In the light of this Recital and since the Chinese study has not yet been evaluated by ECHA or Member States experts, adding boric acid and disodium tetraborates to the candidate list now simply does not make sense.  

3. The Commission’s decision to classify certain borates (including boric acid or disodium tetraborates) is subject to two court cases that are currently before the European Court of Justice and the General Court (C - 15/10; T539/08). Both court cases ask for an annulment of classification so to remove the basis for the inclusion of borates under REACH ¬authorisation as well as the legal basis for including them in the authorisation process. 
4. Producers and importers of boric acid are working on a REACH registration dossier which will provide new scientific data and should be used as a mechanism to determine the risks and hazards of this substance. Including disodium tetraborates and boric acid at this point does not make sense as producers and importers are developing a REACH registration dossier, which will be submitted by the December 2010 deadline. The current Annex XV dossiers are based on fragmented and incomplete information largely based on modelling data from the transition dossiers of both substances. The transition dossiers concluded however that “There is a need for better information on occupational exposure for producing/importing processing sites, downstream user and consumer applications to adequately characterize the risks to workers and consumers from boron exposure via boric acid and sodium tetraborates
The REACH registration dossiers will contain the necessary information to identify whether there are risks for workers and consumers requiring further measures.

5. Consumer protection from exposure to boric acid and disodium tetraborates will be however addressed through Annex XVII-restrictions of CMR substances for consumer use. At the direction of the Commission RPA (2008) reviewed the uses and risks associated with borates for consumers not currently regulated by some of the legislation, and concluded that risks associated with these other uses are unlikely to be of serious concern. 

6. Adding disodium tetraborates and boric acid to the candidate list would have immediate negative consequences without generating public health benefits. Producers of these substances would have the obligation to communicate this listing to customers and (if requested) consumers and this involves an increase in cost and may have economic consequences, particularly with respect to the viability of any possible future applications.


7. The free acid is found native in certain volcanic districts such as Tuscany, the Lipari Islands, issuing mixed with steam from fissures in the ground; it is also found as a constituent of many minerals (borax, boracite, boronatrocaicite and colemanite). No evidence for free acid and borate to raise safety issues for local population 
8. Don’t forget boron is one of the seven micronutrients essential to plant nutrition and so healthy diets associated with fruits and vegetables will contain relatively high levels of boron. Again in the plant metabolism boron plays an important role in the other nutrients absorption. 
	See response to comments from Federchimica above

	20100422
	Health and Environment Alliance, International NGO, Belgium
	We support the inclusion of Disodium tetraborate anhydrous to the candidate list.
	

	20100422
	European Oilfield Speciality Chemicals Association, European Oilfield Speciality Chemicals Association, United Kingdom
	Submission re borates to ECHA final.pdf    

EOSCA wishes to emphasize that boric acid and boron salts are naturally present in vast amounts in seawater, rocks and soil.   There is no evidence to indicate that these substances have any potential, to harm aquatic organisms or to accumulate in the food chain.   Indeed boron is cited as a mineral essential to human and animal health and is an important contributor for algae and plant growth.  
	See note 1



	20100422
	Company, United States
	Confidential information submitted
	See note 1 and note 3



	20100422
	Frits manufacturers and importers A.E.I.E., Industry or trade association, Spain
	Frit Consortium- Comments of borates Annex XV.pdf    

1
	See note 1 and note 3



	20100422
	ANFFECC, Industry or trade association, Spain
	We support all the comments sent by the Frits Manufacturers and Importers A.E.I.E.
	See response to Frits manufacturers and importers A.E.I.E

	20100422
	AIMPR, Industry or trade association, Spain
	We support all the comments sent by the Frits Manufacturers and Importers A.E.I.E.
	See response to Frits manufacturers and importers A.E.I.E


Specific comments on the justification
	Date 
	Submitted by (name, Organisation/MSCA)
	Comment 
	Response

	20100318
	On behalf of an organisation,  Company, Germany 
	Because of the closed system, the user can hardly get in touch with the hazardous Disodium tetraborate anhydrous.
	See response to comments from Company, Germany above.



	20100409
	On behalf of an organisation, European Borates Association, Industry or trade association, Belgium
	EBA Comments Hazard assess Annex XV April 10 final.pdf    

2. Harmonised Classification and Labelling (p. 14)
It should be noted that
Recital (2) of the Commission directive 2008/58/EC (30th ATP) which added certain borates including disodium tetraborates to the Dangerous Substances Directive as a Category 2 toxicant, states that “special attention should be paid to further results of epidemiological studies on the Borates concerned by this Directive including the ongoing study conducted in China.”.

This study among workers in a borates mine has now been completed and peer-reviewed and confirms that there is no reproductive effect in men, which indicates even at very high exposures the effect in humans is different than the effect on laboratory animals.
	See response to comments from European Borates Association above.



	20100414
	On behalf of an organisation, UEIL, Industry or trade association, Belgium
	EBA comments Annex XV 100104 final.pdf    

In our opinion Annex XV Dossiers should not be filed until REACH Dossiers are reviewed in 2011.
We support the arguments given by the European Boric acid Association (EBA).
	See response to comments from European Borates Association above.



	20100416
	Individual, France
	Le borax est utilisé comme flux dans les opérations de soudures au chalumeau.Cette technique, mondialement utilisée, est utilisée pour toutes les opérations de montage dans nos métiers. Son utilisation simple, peu onéreuse et poluante permette d'améliorer la coulabilité et la prise des soudures, tant en fabrication qu'en réparation. 
	See note 3

	20100417
	BehalfOfAnOrganisation, European Trade Union Confederation, Trade Union, Belgium
	Disodium tetraborate anhydrous is included in the Trade Union Priority List for REACH Authorisation (see http://www.etuc.org/a/6023)
	

	20100419
	Individual, Germany
	3. Fundamental facts are missing in the dossier to
a) physical and chemical properties
b) concentrations of Borates in soil and sediment
c) studies of intake at humans and animals
d) new studies (China Workers Study) are not considered
4. Examinations of reproduction toxic did not follow the demands of standard (RL 67/548/EWG) at the time of examination. The demand is minimum 20 individuals per group, used are maximum 18 individuals.
	The dossier is based on the harmonised classification of the Disodium tetraborates. The background for the classification is not supposed to be presented in the Annex XV dossier.
See note 2



	20100419
	BehalfOfAnOrganisation, BMS Micro-Nutrients NV, Company, Belgium 
	Comments regarding the different lists.doc    

Dear Sir Madam

Checking the lists of boric acid and borates tabulated in the ECHA “Press Release-8 March 2010” (SVHC-proposal), Regulation EC 790/2009 and the Biocide Directive 2009/96/EC, concerns about borates and boric acid are clearly expressed implying special handling precautions, specific labelling and possible exposure dangers for the final user . Many other boron compounds are appearing on the REACH “Pre-registered lists” having potentially the same chemical behaviour but apparently without any restrictions (condensed boric acid, sodium, potassium and ammonium salts).
For manufacturers and transform industry (formulators) this situation poses problems concerning handling, packing and final labelling. Can it be considered that substances not appearing on the lists are not restricted to the same rules as those appearing on the restrictive lists. The selection criteria for the lists are absolutely not clear. Also the ESIS tabulation gives in many cases no further information.
Joined are 3 lists of boron substances.
1. Press Release +  Regulation EC 790/2009
2. Several of the Pre-registered substances not appearing on the restrictive lists (acid precursors, sodium salts)
3. Potassium, ammonium, magnesium forms 

Sincerely Yours
Drs.Sci Camerlynck Rudi
BMS Micro-Nutrients NV
Rijksweg 32
B 2880 Bornem
Belgium
	See note 1



	20100419
	BehalfOfAnOrganisation, Allgemeine Unfallversicherungsanstalt, National Authority, Austria 
	We support grouping in the authorisation process in the case of borates and boric acid.
There is an increase of use of borates and their derivatives as additives in lubricants. These uses often lead to airborne exposure within the metalworking industry. There most of the workers are not specially trained in handling hazardous substances.
We claim excluding this use from a possible authorisation because there are a lot of borate-free alternatives. Organic esters of boric acid are quiet often in equilibrium between the alcohols and boric acid. Organic esters of boric acid are quiet often in equilibrium between the alcohols and boric acid.
	See note 3



	20100419
	BehalfOfAnOrganisation, Allgemeine Unfallversicherungsanstalt, National Authority, Austria 
	Here respective to the legal status of classification and labelling of borates and boric acid scientific literature provides clear evidence for the borates and boric acid to be toxic to reproduction.
	

	20100419
	BehalfOfAnOrganisation, Company, United Kingdom 
	Boric Acid and Disodium Tetraborates are already subject to strict regulation under a range of downstream uses and under EU regulation  sensible labelling limits have been applied which recognise the relatively benign nature of these substances. There is adequate control of exposure and risk , adding Boric acid to the candidate list would lead to no public health benefits.

As regards specific items in the proposal document there are several things which are in error such as terms such as carcinogen , where it should state reproductive toxicant. The dossier contains substance names which are mixed up, is quoting tonnage data which is unclear and calculated exposure values which need to be replaced by actual monitoring data.
	See note 3



	20100419
	BehalfOfAnOrganisation, Company, Switzerland
	The company finds the evaluation by ECHA was done inaccurate & untimely, given the fact that the respective REACH dossier is still under process. The classification as reproductive toxicant is still controversial and there are manifold studies on human beings (not only on rats) that show clear evidence that there is no higher risk of a reproductive toxicant in boric acid for people that are living in such areas with higher contents in their evnironment as well to workers (this study in China) in boron mining.
	See note 2 and note 3



	20100420
	Industry or trade association, Belgium
	Specific Comments

The following specific issues are raised in relation to the proposal to identify specific compounds of boron as SVHC:
1. The reclassification of boric acids and borates is being challenged in the courts.  Without wishing to comment on the cases, we suggest that it would be preferable to wait until these cases are concluded before starting the authorisation procedure.
2. Related to these court cases, there is continuing international concern, specifically from the World Trade Organization, over the reclassification of boric acid and borates as toxic for reproduction, (Repr.1B, H360FD).  We suggest that classifying them as SVHC would lead to a reopening of the issue, which we consider would be both unwelcome and unfortunate.
3. Even if points (1) and (2) are not accepted, we suggest that initiating the authorisation procedure should at the very least wait for the completion of the REACH registration documentation, which is due before December 2010.
4. The underlying case is that high concentration limits have been set in the classification and there is a long history of safe use of the substances across a wide range of applications.  We believe that this is a very good justification for not starting the authorisation process.
5. It is noted that boric acid and borax are included with restrictions on the positive lists in relation to materials and articles in contact with food, for instance Directive 2002/72/EC as modified.  They are additionally classified as food additives under Regulation (EC) No 1333/2008 as amended and they also have a role as food supplements.  The question has to be asked if this classification is compatible with the substances being identified as SVHC.
6. Finally we would ask if there are specific areas of use of the compounds which give particular cause for concern?  If this is the case we could suggest that these might be better handled through the “restrictions route”, that is the use of Annex XVII of the REACH Regulation.  This might be seen as a more effective route to targeting applications of concern without affecting those where there are no significant health or environmental concerns.
	Ad 1-4 See note 2

Ad 5-6 These are issues that will be considered in the discussions on risk management options.



	20100420
	Individual, France
	We need Borax for this 2 uses and we have no other possibility to replace by it.
	

	20100420
	3M Europe NV, Company, Belgium
	Page 5, IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES
	

	2010421
	Company, United Kingdom
	Confidential information submitted
	See response to comments from Company, UK above

	2010421
	Euromcontact, Industry or trade association, Belgium
	Classification and labeling 
Annex XV does not offer the specific safe concentration limits for boric acid and disodium tetraborate for human exposure. Therefore, it is assumed that only 0.1% w/w is the concentration below which substances would be considered exempted from the authorization per Directive 1999/45/EC.  However, Annex XV does refer to the RPA report (2008) which offers the specific limit based on No Observable Adverse Effect Level (NOAEL) values obtained in animal studies (also included in Annex XV)  and additional safety factor thus providing a scientifically justified acceptable human exposure level also commonly used in risk evaluations. In addition, the 30th Adaptation to Technical Progress (ATP) of Council Directive 67/548/EEC (paragraph 2.32) provides the following borate classification: “In the course of discussions it was clear that the available evidence justifies the establishment of a specific concentration limits for borates, higher than the generic concentration limit for substances toxic for reproduction of 0.1%. The TC C&L (Technical Committee on Classification and Labeling) experts therefore decided that a concentration limit of 5.5 percent for boric acid is appropriate, based on the level at which no adverse effects is seen for the substance. The other borate compounds have been given a specific concentration limit based on their boric acid content”. Concentration limits of 5.5% and 4.5% for boric acid and disodium tetraborate, respectively were identified in Commission Directive 2008/58. Thus, we propose to be more specific and include the previously published concentration limits into Annex XV as exemption condition.
	See note 2



	20100421
	MSCA, United Kingdom
	The substance is classified as toxic to reproduction, cat 2 and hence the criteria for an SVHC are met. 
	

	20100421


	Rhenus Lub GmbH & Co. KG, Company, Germany 
	EBA comments Annex XV 100104 final.pdf    

We support the arguments given by the European Boric Association (EBA). In our opinion the Annex VX Dossier should not be filed until the REACH Dossiers are reviewed in 2011.
	See response to comments from European Borates Association above


	20100421


	VGB PowerTech e.V., Industry or trade association, Germany
	batching station.JPG

boric acid instruction german.pdf

Without disodium tetraborate anhydrous and boric acid some of the main reactor protecting system are missing and a safe operation of nuclear power plants is impossible.
	See note 3


	20100421


	FNAMAC, Industry or trade association, France
	cette substance est utilisée comme flux de brasage, en fonderie pour les alliages de métaux précieux et leur refonte. Elle a notamment pour qualité de dissoudre les oxydes de métaux communs et empêche leur création lors de la fonte.
	See note 3

	20100421


	Eye-Care Industries European Economic Interest Grouping, Industry or trade association, United Kingdom 
	Boric acid and borates - response from Eye-Care Industries - REACH.pdf    

Classification and labelling
 
Annex XV does not offer the specific safe concentration limits for boric acid and disodium tetraborate for human exposure. Therefore, it is assumed that only 0.1% w/w is the concentration below which substances would be considered exempted from the authorization per Directive 1999/45/EC.  However, Annex XV does refer to the RPA report (2008)* which offers the specific limit based on No Observable Adverse Effect Level (NOAEL) values obtained in animal studies (also included in Annex XV)  and additional safety factor thus providing a scientifically justified acceptable human exposure level also commonly used in risk evaluations. In addition, the 30th Adaptation to Technical Progress (ATP) of Council Directive 67/548/EEC (paragraph 2.32) † provides the following borate classification: 

‘In the course of discussions it was clear that the available evidence justifies the establishment of a specific concentration limits for borates, higher than the generic concentration limit for substances toxic for reproduction of 0.1%. The TC C&L (Technical Committee on Classification and Labelling) experts therefore decided that a concentration limit of 5.5 percent for boric acid is appropriate, based on the level at which no adverse effects is seen for the substance. The other borate compounds have been given a specific concentration limit based on their boric acid content’.

* Risk & Policy Analysts Limited (RPA), 2008: Assessment of the risk to consumers from borates and the impact of potential restrictions on their marketing and Use. Final report – November 2008, prepared for European commission, DG Enterprise and Industry.

† Commission Directive 2008/58/EC. 21 August 2008. Amending, for the purpose of its adaptation to technical progress, for the 30th time, Council Directive 67/548/EEC on the approximation of the laws, regulations and administrative provisions relating to the classification, packaging and labelling of dangerous substances.
 
Concentration limits of 5.5% and 4.5% for boric acid and disodium tetraborate, respectively, were identified in Commission Directive 2008/58. 

It is proposed that the text be more specific and include the previously published concentration limits into Annex XV as an exemption condition.
	See note 2

	20100421
	Company, Belgium
	Borax is classified in CLP regulation as: Reproduction Cat. 1B “Presumed human reproductive toxicant”. 
This classification is based on animal studies with Boron intake in food over 13mg/kg of body weight/day. The NOAEL (no observed adverse effect level) for rats in these studies is 9.6 mg/kg of body weight/day.  There is no study demonstrating the effect on human, but by extrapolation from studies on rats, with a uncertainty factor of 60, it gives a maximum intake for human of 0.16 mg/kg of body weight/day or 10 mg/day for an adult. A study shows that in UK the average intake in food for an adult is 1.5 mg/day, which means 0.025 mg/kg of body weight/day.
Moreover, multiple existing studies on humans have found no reproductive effects. Recital (2) of the 30th ATP which added certain borates to the Dangerous Substances Directive as a Category 2 toxicant and which was inserted by European Commission, states that “special attention should be paid to further results of epidemiological studies on the Borates concerned by this Directive including the ongoing study conducted in China.”. This study among workers in a borates mine has now been completed and peer-reviewed and confirms that there is no reproductive effect in men, which indicates even at very high exposures the effect in humans is different than the effect on laboratory animals. 
	See note 2

	20100421
	Company, Luxembourg
	EBA comments Annex XV 100104 final.pdf    

1. Classification of this substance (category “2” under DSD; thus, category ”1B” under CLP regulation) is subject to legal challenge in case T-539/08, which argues that “seven Member States in the Technical Progress Committee were opposed to the category 2 classification, preferring a category 3 classification". Their votes would have been sufficient to block the proposal. The category 2 classification was only adopted due to the bundling of the proposed classifications into one package.
 
2. Please also see attached pdf file especially for human health hazard assessment.  
	See response to comments from European Borates Association above.



	20100421
	Federchimica, Industry or trade association, Italy
	2. Harmonised Classification and Labelling (p. 14)
It should be noted that Recital (2) of the Commission directive 2008/58/EC (30th ATP) which added certain borates including disodium tetraborates to the Dangerous Substances Directive as a Category 2 toxicant, states that “special attention should be paid to further results of epidemiological studies on the Borates concerned by this Directive including the ongoing study conducted in China.”.
This study among workers in a borates mine has now been completed and peer-reviewed and
confirms that there is no reproductive effect in men, which indicates even at very high exposures the effect in humans is different than the effect on laboratory animals.
	See note 2

	20100421
	loose-fill cellulose manufacturers, Compsny, Germany
	We assume the motivation for Denmark to propose the listing of borax as SVHC lays somewhere else.
The Danish paper reads (p. 24):
“Alternatives for the function as flame retardant are currently present. However, for the use of
borates in the cellulose insulation industry, no alternatives have been identified. Cellulose from wood, cotton and most other plant-derived materials is widely used in the insulation industry, but cellulose is inherently flammable in many of its form. By use of borates in the cellulose insulation material, the flame retardancy is enhanced (Austria, 2008).”

This is in fact not only wrong in its conclusions there would not be alternatives for cellulose insulation flame retardants but it also indicates what is the reason for Denmark to propose Boric acid as a SVHC. If boric acid would be prohibited, the Danish stonewool industry – a competitor to the loose-fill cellulose insulation industry - would have achieved a strategic goal to seriously harm a competitor (and another much larger competitor, the mineral fibre industry).
	See note 1

	20100421
	CPIV, Industry or trade association, Belgium
	Statement on Exposure to Borates and REACH.pdf    

See attached CPIV Position Paper
	See response to comments from CPIV above.

	20100421
	Industry or trade association, Belgium 
	It is understood that the classification as SVHC follows from the substance at stake being classified as CMR. Also, we understand this classification is being challenged, but we do not directly hold necessary information to comment on this specific point. 

Please read following section in connection with this one


	See note 2

	20100421
	Company, Ireland
	Specific Comments on the Justification
Classification and labeling 
The Annex XV proposal does not offer the specific safe concentration limits for boric acid and disodium tetraborate for human exposure. Therefore, it is assumed that only 0.1% w/w is the concentration below which substances would be considered exempted from the authorisation per Directive 1999/45/EC.  However, Annex XV does refer to the RPA report (2008) which offers the specific limit based on No Observable Adverse Effect Level (NOAEL) values obtained in animal studies (also included in Annex XV)  and additional safety factor thus providing a scientifically justified acceptable human exposure level also commonly used in risk evaluations. In addition, the 30th Adaptation to Technical Progress (ATP) of Council Directive 67/548/EEC (paragraph 2.32) provides the following borate classification: “In the course of discussions it was clear that the available evidence justifies the establishment of a specific concentration limits for borates, higher than the generic concentration limit for substances toxic for reproduction of 0.1%. The TC C&L (Technical Committee on Classification and Labeling) experts therefore decided that a concentration limit of 5.5 percent for boric acid is appropriate, based on the level at which no adverse effects is seen for the substance. The other borate compounds have been given a specific concentration limit based on their boric acid content”. Concentration limits of 5.5% and 4.5% for boric acid and disodium tetraborate, respectively were identified in Commission Directive 2008/58. It is proposed that ECHA be more specific and include the previously published concentration limits into any Annex XV as exemption condition.
	See note 2

	20100421
	Company, United Kingdom
	The Annex XV Dossiers for boric acid and sodium tetraborate reference the classification of these chemicals according to the thirty first ATP to Regulation 67/548/EEC (the EU Dangerous Substance Directive).   The concentration limits for boric acid and sodium tetraborate are 5.5 w/w % and 4.5 w/w %, respectively. Therefore, uses of these chemicals below these limits should NOT be considered dangerous. A general SVHC limit of 0.1w/w % threshold does not apply in these cases
	

	20100421
	Cerame-Unie, Industry or trade association, Belgium
	Cerame-Unie position on boric acid and disodium tetraborates.pdf    

Boric acid and disodium tetraborates are essential substances for the ceramic industry.

• Borates have been used in ceramic glazes in China since the 10th century. Glazes are the thin, glassy coatings fused onto ceramics in tiles, tableware and porcelain. Borates are used to initiate glass formation and reduce glass viscosity (helping to form a smooth surface) and to reduce thermal expansion (facilitating a good fit between the glaze or enamel and the item it covers). Borates in glazes also increase the refractive index, or luster, and enhance the durability of the glaze. Using borates significantly lowers the glaze firing temperature and provides manufacturers alternatives to substances that pose health risks (such as lead).

• Borates are also used as a raw material for ceramic products like tiles where its application reduces both the firing time and temperature needed and at the same time increases the dry mechanical strength of the product.

• Boric acid and disodium tetraborates are also very important as binders for refractory products.  These substances increase the lifetime of the refractory product thereby reducing the frequency to replace the refractory product in the industrial kiln and reducing the use of raw materials, the waste produced and the CO2 emissions. Refractory products with boric acid and disodium tetraborates are used in the steel, glass, cement and aluminium industry. Placing these substances on the list for authorisation would therefore have severe consequences for these industries as well.

• Boric acid is also used in the high volume manufacturing of boron carbide, boron nitride, titanium boride, zirconium boride and calcium boride. 
o Boron nitride is used as a raw material in the refractory industry. Boron nitride is also used in evaporation boats, as starting material for the synthesis of cubic boron nitride, as release agent in metallurgy and manufacturing of glass, as lubricating agent, as filler in polymers to enhance thermal conductivity and antifriction, and as additive in cosmetics to improve tactile feeling.
o Calcium boride, zirconium diboride and boron carbide are used as antioxidants in carbon bonded refractory materials. Calcium boride is also used as deoxidant in copper melts. 
o Titanium diboride is used in evaporation boats which are used in the aluminium coating of plastic films and used a refractory material is aluminium smelters. 
o Boron carbide is the most widely used material for protective body and vehicle armour systems and sand blasting nozzles. It is also readily used for the grinding and lapping of hard metals and ceramics, as shield and control component in nuclear reactors, as a boronizing agent, as antioxidant improving service life and it is used to improve service life of electrodes in the harsh environment during welding.


For the uses described above, substitution is not possible and the use of boric acid and disodium tetraborates is essential.

To our knowledge, no adverse health effects have been reported with workers exposed to inhalable boric acid dust, even in a company working with boric acid since 70 years (ESK Ceramics GmBH &Co. KG).
	See note 3

	20100422
	Company, United Kingdom
	This chemical is used in all Station chemistry departments as an ion-chromatography eluents in the analysis of anion within the primary circuit water (PWR) and all secondary circuit (or feedwater) circuits.  Typical analyses include fluoride, chloride, phosphate, sulphate and nitrite to sub-ppb (sub μg/kg) levels.  Measurement of many of these anions is undertaken continuously as high levels would lead to significant corrosion of irreplaceable components and high levels of accuracy are therefore required.  This eluent has been chosen and used over many years following numerous tests and is the only practical eluent that can be used.  Whilst another eluent could possibly be developed its effectiveness and hence result accuracy could not be guaranteed.
	See note 3

	20100422
	Alcon Laboratories, Inc, Company, United States 
	Classification and labeling 
Annex XV does not offer the specific safe concentration limits for boric acid and disodium tetraborate for human exposure. Therefore, it is assumed that only 0.1% w/w is the concentration below which substances would be considered exempted from the authorization per Directive 1999/45/EC.  However, Annex XV does refer to the RPA report (2008) which offers the specific limit based on No Observable Adverse Effect Level (NOAEL) values obtained in animal studies (also included in Annex XV)  and additional safety factor thus providing a scientifically justified acceptable human exposure level also commonly used in risk evaluations. In addition, the 30th Adaptation to Technical Progress (ATP) of Council Directive 67/548/EEC (paragraph 2.32) provides the following borate classification: “In the course of discussions it was clear that the available evidence justifies the establishment of a specific concentration limits for borates, higher than the generic concentration limit for substances toxic for reproduction of 0.1%. The TC C&L (Technical Committee on Classification and Labeling) experts therefore decided that a concentration limit of 5.5 percent for boric acid is appropriate, based on the level at which no adverse effects is seen for the substance. The other borate compounds have been given a specific concentration limit based on their boric acid content”. Concentration limits of 5.5% and 4.5% for boric acid and disodium tetraborate, respectively were identified in Commission Directive 2008/58. Thus, we propose to be more specific and include the previously published concentration limits into Annex XV as exemption condition.
	See note 2

	20100422
	Council of Europe, Directorate for the Quality of Medicines and HealthCare, European governmental organisation, France
	CAS 1303-96-4 refers to disodium tetraborate decahydrate in the Ph. Eur. monograph 01/2008:0013. It is used in a wide range of test solutions, mainly for buffers. Although the European Pharmacopoeia use falls under article 56(3) and the European Pharmacopoeia is continuously seeking for alternatives to substances of very high concern, this substance should remain available on the market to enable the quality control of raw materials used in medicinal products.
	See note 3

	20100422
	Individual, Germany
	Letter_Bolt_ECHA.pdf 

I refer to my comments and attachment submitted today on "boric acid".
	See note 1 and note 2

	20100422
	A.I.S.E., Industry or trade association, Belgium
	AISE comments boric acid and borates SVHC listing- April 21, 2010.doc    

See attachment. 
	See response to comments from A.I.S.E. above.

	20100422
	MSCA, Austria
	Based on its classification as toxic for reproduction category 2 disodium tetraborate decahydrate clearly fulfils the criteria according to article 57(c) of REACH.
	

	20100422
	Company, United Kingdom
	The Annex XV Dossiers for boric acid and sodium tetraborate reference the classification of these chemicals according to the thirty first ATP to Regulation 67/548/EEC (the EU Dangerous Substance Directive).   The concentration limits for boric acid and sodium tetraborate are 5.5 w/w % and 4.5 w/w %, respectively. Therefore, uses of these chemicals below these limits should NOT be considered dangerous. A general SVHC limit of 0.1w/w % threshold does not apply in these cases. 
	See note 2

	20100422
	Federchimica, Industry or trade association, Italy
	2. Harmonised Classification and Labelling (p. 14)
It should be noted that Recital (2) of the Commission directive 2008/58/EC (30th ATP) which added certain borates including disodium tetraborates to the Dangerous Substances Directive as a Category 2 toxicant, states that “special attention should be paid to further results of epidemiological studies on the Borates concerned by this Directive including the ongoing study conducted in China.”.
This study among workers in a borates mine has now been completed and peer-reviewed and
confirms that there is no reproductive effect in men, which indicates even at very high exposures the effect in humans is different than the effect on laboratory animals.
	See note 2

	20100422
	Frits manufacturers and importers A.E.I.E., Industry or trade association, Spain
	Frit Consortium- Comments of borates Annex XV.pdf    

1-3
	See response to comments from Frits manufacturers and importers A.E.I.E. above.

	20100422
	ANFFECC, Industry or trade association, Spain
	We support all the comments sent by the Frits Manufacturers and Importers A.E.I.E.
	See response to comments from ANFFECC above.



	20100422
	AIMPR, Industry or trade association, Spain
	We support all the comments sent by the Frits Manufacturers and Importers A.E.I.E.
	See response to comments from AIMPR above.



	
	
	
	

	
	
	
	


Information on use, exposure, alternative and risks on Annex XV SVHC 
Substance name: Disodium tetraborate anhydrous
  

CAS number: 1303-96-4, 1330-43-4, 12179-04-3
 

EC number: 215-540-4 

 

Reason of the submission of the Annex XV: CMR
Disclaimer: The Response to Comments table has been prepared by the competent authority of the Member State preparing the proposal for identification of a Substance of Very High Concern. The comments were received during the public consultation of the Annex XV dossier. The table does not contain any confidential information.

Specific comments on use, exposure, alternatives and risks
	Date 
	Submitted by (name, Organisation/MSCA)
	Comment 
	Response

	20100318
	On behalf of an organisation, Company, Germany 
	Disodium tetraborate anhydrous is used for water analytical testing. In comparison to the standard method for the water analysis the volume of Disodium tetraborate anhydrous is very small. 
	See response to comments from Company, Germany above.



	20100409
	On behalf of an organisation, European Borates Association, Industry or trade association, Belgium
	EBA Comments Hazard assess Annex XV April 10 final.pdf    

General comments

This section contains numerous inaccuracies and confusing data and tables, such as:

• The names of the substances have been mixed up in several places;
• It is unclear in several sections which tonnages are being referred to;
• The actual tonnages of disodium tetraborates in Europe have been over-estimated; 
• References to older data including draft versions of tables listing the different uses of disodium tertraborates;
• The dossier contains uncertain exposure estimates which will be replaced by actual monitoring data in the registration dossiers.
• The use of disodium tetraborates in consumer uses will be restricted through Annex XVII, it does not seem relevant to include the consumer exposure estimates in this dossier.

Specific instances of such inaccuracies are listed below.

1.1 Manufacturing sites (p. 17, 1st paragraph)
While the scope of the Annex XV dossier is disodium tetraborates, the first paragraph refers to borates and boric acid production. This is confusing and not relevant for this dossier. Only the first sentence of this section is correct and should be retained.

1.2 Manufacturing volumes (p. 17-18)
1st para: According the original reference (USGS, 2008), “boron” should be replaced by “boron minerals and compounds”. 
The scope of this section should be limited to manufacturing volumes for disodium tetraborates because using general numbers leads to a significant over-estimation of the actual tonnages of disodium tetraborates.

1.3 Import and export volumes (p18)
EBA believes that the scope of this section should be limited to import and export volumes for disodium tetraborates as they are only a certain percentage of the numbers presented (Table 1 covers a range of borates different than disodium tetraborates). This should be corrected because using these general numbers, leads to an over-estimation of the actual tonnages of disodium tetraborates.

2.1 Uses
Table 2, 4 and 5 are representing the same kind of information (applications) but were created at different moments. In fact Table 2 is an outdated draft version made for the preparation of the REACH registration dossier. To prevent confusion, the most up to date information on the applications and tonnages of disodium tetraborates should be used, which is the data presented in table 5.

2.1.2 Glass and glass fibres (p. 23, 3rd paragraph)
The 3rd paragraph on p. 23 describes the tonnage used in glass, referring to the RPA study. EBA would like to underline that this data is confusing because it includes tonnage from non-disodium tetraborates, it is not clear how the quantities are expressed (substance, B2O3 or boron) and this is not the most recent data. Therefore, EBA suggests using the most recent data listed in Table 5, where it is also clear how the tonnages are expressed (as actual substance).

2.1.4 Detergents (p. 23, 2nd paragraph)
On page 23, 2nd paragraph, old data are used including not only disodium tetraborates but also boric acid. 
EBA suggests focusing on disodium tetraborates and using the most recent data listed in Table 5.

2.1.5 Personal care products (p. 23)
EBA underlines that the use of disodium tetraborates in these products is largely regulated by the EU Cosmetic Products Regulation (1223/2009). Some of the uses are also regulated under the Medicinal Products Directive (RPA 2008).

2.1.9 Flame retardants (p. 24, 2nd paragraph)
On page 24, the 2nd paragraph refers to boric acid and is therefore not relevant for this dossier. This should be included in the Annex XV dossier for boric acid.

2.1.10 Biocides (p. 24)
The use of boric acid and disodium tetraborates as wood preservatives is regulated by the EU Biocidal Products Directive (98/8/EC).

2.1.12 Other uses (p.24, 2nd paragraph)
On page 24th, the 2nd paragraph refers to use of “Borates”. This should be disodium tetraborates specific.

2.2 Estimated trends in uses (p. 25)
EBA notes that this entire section refers to borates in general, which is confusing. “Borates” includes borates other than disodium tetraborates.
Consistency and accuracy is needed in the use of the terminology to identify substances and their tonnage.

2.3 Exposure 
2.3.1 Occupational exposure (p. 27)
EBA considers that the occupational exposure predictions were made with the EASE model, which contains highly uncertain values.  Actual occupational monitoring data is being collected within the industry, which will be presented in the registration dossier of disodium tetraborates.

2.3.2 Consumer exposure (p. 28-29)
EBA questions the relevancy of including the consumer exposure estimates in this dossier as the use of disodium tetraborates in consumer uses would be restricted by Annex XVII of CMR substances.
Furthermore, while disodium tetraborates are used in the production of consumer products, the substance disodium tetraborate is no longer present in several of the final products (eg glass and glass fibres, ceramics).

2.3.2.1 Glass and glass fibres (p. 28)
The substance disodium tetraborate is an intermediate to manufacture the substance glass. Therefore it is no longer present in the final product glass or glass fibres   
The boron present in ceramics and glass-ware is physically/chemically bound into the product, therefore in these cases, the potential for the consumers to be directly exposed to the borates present is minimal (RPA 2008). 

2.3.2.5 Flame retardants (p. 29)
In this section, exposure estimates are combined for both boric acid and disodium tetraborates. As boric acid is not within the scope of this dossier, EBA suggests correcting the value for disodium tetraborate decahydrate and to remove the estimates for boric acid and to simply refer to the Annex XV dossier for boric acid.

2.3.2.7 Other uses (p. 29)
This entire section refers to borates in general. Consistency is needed in terminology and this should be made disodium tetraborates specific.

2.3.3 Human exposure via the environment (p. 30)
Maximum exposures are calculated using the maximum value reported in mineral water. This value of 4,35 mgB/L exceeds however the EU drinking water limit of 1 mg B/L. 
A realistic worst case scenario should rather assume concentrations equivalent to the drinking water limit. This approach was also followed by Austria (2008).

Table 8 (p. 32)
Regarding food, the typical and RWC reported by Austria (2008) should be added for completeness (as has been done for other sources).
	The specific comments to the dossier are appreciated and have been taken note of.
See note 3.

	20100414
	On behalf of an organisation, UEIL, Industry or trade association, Belgium
	EBA comments Annex XV 100104 final.pdf    

The European metalworking fluid manufacturers support the Product Stewardship principle to supply products that can be manufactured, transported and used safely. We work with suppliers, customers and regulatory authorities to reduce the health and environmental impact of metalworking fluids. We believe the use of boric acid / borates is safe within our industry. The below give links to documents that demonstrates our work.

Safe handling of metalworking fluids:
http://www.hse.gov.uk/metalworking/video/

Comment of the Berufsgenossenschaft (Accident Prevention & Insurance Association, Germany) on boric acid containing metalworking fluids: “The MWF product containing derivatives of boric acid shows a good stability to colonisation with mycobacteria already in the non-preserved state (formulation without biocides) and thus also the best effect of the biocides tested”, cited from: http://www.bg-metall.de/praevention/gesundheitsschutz/biologische-gefaehrdungen/kuehlschmierstoffe/mykobakterien.html
 
UKLA boric acid position paper:
http://ueil.org/health_environment/documents/ukla-boric-oct09.pdf

BG boric acid information sheet
http://www.vsi-schmierstoffe.de/fileadmin/template/VSI-Verwaltung/Texte/030_MFS_E2009-04_Boric_Acid.pdf

Concluding, we feel that the use of boric acid is safe. Including Boric acid and disodium tetraborates on the list of SVHC will force end-users to move to boron free metalworking fluids. This will result in higher biocide usage (with their related health issues) and higher consumption of resources. Including boric acid and disodium tetraborates on the list of SVHC will have an opposite effect compared to REACH’s targets.
	See response to comments from UEIL above

	20100415
	On behalf of an organisation, VALDEPHARM, Company, France
	Disodium tetraborate, decahydrate (1303-96-4) is used in 15 monographs of European Pharmacopeia and 7 monographs of US Pharmacopeia.

There is no substitute available to Pharmaceutical Industry. Methods of controls are defined by Pharmacopoeias. This substance is used in limited quantities, in labs where technicians handle it with all necessary precautions in strictly controlled conditions.
	See note 3

	20100416
	Individual, France
	Pas de solution de remplacement, donc arrêt de production.
	See note 3

	20100419
	Individual, Germany
	5. Boron is an essential mineral for plants and organism.
6. Borates are badly changeable for processing of steel. Other usable substances can be more toxic.
7. Borates allows more energy efficient and powerful processing at safe usage (TRGS 900 in Germany) than other substances.
	See note 1 and note 3

	20100419
	BehalfOfAnOrganisation, Solvay SA, Company, Belgium
	Comments on risk:

Disodium tetraborate has been classified as reprotoxicant category 2 (67/548/EEC) based on animal studies. However the reprotoxic effects have been found at high doses which are not realistic for human exposure. At lower doses no effects on reproduction have been found during these animals studies. 

Several epidemiological studies have been done with borates but these studies do not indicate an effect of borates on reproduction of humans. The effects found during animal studies are not supported by epidemiological studies. 

Solvay has been using disodium tetraborate since many years at several manufacturing sites but worker surveillance data do not show any effect of disodium tetraborate on the workers. Based on our own worker experience there is no justification to consider the substance as a reprotoxicant for humans. 

It should also be realized that borates are inorganic substances which are naturally occurring in nature. They are for example present in soil, water and food (Boron is an essential micronutrient at variable concentrations). Therefore human beings have been exposed naturally to varying amounts of borates for a long time and therefore borates are not expected have an adverse effect on the human body at reasonable concentrations. This is confirmed by the European Food Safety Authority (EFSA), which has established a safe exposure level for borates of 10 mg B/person/day. In a similar way a guideline value of boron in drinking water has been recommended by the World Health Organization of 2.4 mg B/l. 

Several risk assessments have been performed for disodium tetraborates. For example in the context of the Biocidal Products Directive the active substance disodium tetraborate has been included in Annex I (Commission Decision 2009/91/EC) which indicates that the risks related with the use of disodium tetraborate are acceptable. Also other published risk assessments have shown that the use of disodium tetraborate does not result in a risk for human beings under normal foreseeable conditions. 

It can be concluded that reprotoxic effects of disodium tetraborate have only been found during animal studies at high doses not realistic for human exposure, and the available and new human data do not show an effect on reproduction. Several international organizations (and also EU laws) confirm that disodium tetraborate does not result in a risk when the exposure is controlled sufficiently. For this reason disodium tetraborate should not be included in the REACH candidate list for authorisation. 

Comments on difficulties to completely replace borates in detergent powders:

The fact is that on the territory of the EU in the last five years the use of sodium perborate (for which sodium tetraborate is the raw material) has lowered substantially because of the replacement in the detergent industry with sodium percarbonate.

Nevertheless there remains the problem of sodium percarbonate to be less stable than sodium perborate especially in countries with a high temperature, which restricts the possibility to replace sodium perborate completely in these areas.

In 2009 still about 20,000 t of sodium perborate (expressed as tetrahydrate equivalent) were sold by the European producers in western, central and eastern Europe and about 40,000 t in the rest of the world (mainly Africa and Middle East), which is a clear indication, that especially for the smaller companies with lower experience in the more difficult introduction of sodium percarbonate and for some applications, it is not so easy to replace sodium perborate.

On the other side borates are also used as stabilizers for sodium percarbonate in small concentrations (up to 3 %) leading to an enhanced stability of this alternative product to sodium perborate and enabling the maximal possible replacement. A classification of borates as SVHC’s would finally restrict this replacement and leave the detergent industry without practical and affordable alternatives to introduce bleaching functionality in their products.
	See note 1 and note 2

	20100419
	BehalfOfAnOrganisation, Allgemeine Unfallversicherungsanstalt, National Authority, Austria 
	Page 26, 27
The predicted exposure levels by EASE show for most exposure scenarios values above the OELs. Therefore we demand strictly controlled conditions as a minimum requirement for authorisation.
Pursuant to Art. 60 (8) we claim that every use of borates has to fulfil requirements (e.g in the use of glass production). 
In the past boric acid was used as bacteriostatic in eye wash solutions (e.g 2% concentration). It should be mentioned that this use obsolete and overcome since many years. Due to toxicological reasons and available substitutes.
	

	20100419
	BehalfOfAnOrganisation, Company, United Kingdom 
	Multiple existing studies on Humans have been undertaken especially for Miners of Borax who have the highest exposure to the substance and it is vitally important that the Chinese studies which show no evidence of reprotoxic effects in Men is taken into account before any further incorrect decisions are made about this substance.

Boric acid has many beneficial technical properties , especially its buffering capacity and excellent corrosion inhibiting effects. Its safe use in many Medicinal and Industrial and consumer products has been established for decades. Over classification of a substance is wrong and leads to an overburden of control and in this case we believe strongly that it is wrong to consider adding Boric acid and Sodium Borate to the candidates list as the underlying data is flawed in our opinion.
	See note 2

	20100419
	BehalfOfAnOrganisation, Company, Switzerland
	Our company is using borate products only as a cross-linker between water and galactomannan masses (made of guar gum). The included boric acid and disodium tetraborate (borax) are not "free" in this mass as they exist only as boron ions. Also it is fact that this cross linker needed for our mass has to be pH neutral and from its properties we only have these 2 substances that can work with our formulations. Other possibilities such as chitin proved to be non-working so we highly depend on the allowance to use these borate without such a SVHC classification. This would certainly stop our business and be a major threat for the future of our company. Our company is always trying to limit these ingredients (borate are currently in percentages of 0.1 - 0.4% in our products and we are always trying to limit them as much as possible). Still due to the nature of galactomannan compounds there are certain limits where the content of borate cannot be lowered any further.
	See note 3

	20100419
	BehalfOfAnOrganisation, Alpha Fry Limited, Company, United Kingdom
	The most common inhibitors in wet recirculation heating systems of this category are borates and phosphates. Disodium tetraborate is commonly used as corrosion inhibitors and buffers in these types of system that are found in most domestic dwellings in Europe. In these systems corrosion is a major concern and can lead to damages due to the effects of slow build up of corrosion products. This can manifest itself in blockages of pumps and valves, reduced circulation, reduced efficiency of heat exchangers and boiler noise. 
Phosphates have ecological consequences when released into the environment and therefore their use is discouraged. Disodium tetraborate provides the best solution in terms of performance, cost and low toxicity. Various tests have shown that the efficiency of a domestic heating system can be reduced by a third due to build up of corrosion products. Disodium tetraborate provides a very good and cost effective solution to inhibit corrosion in these systems.
For the past three years our R&D departments have been endeavouring to replace disodium tetraborate in our range of products, without success, projects have failed on two accounts – efficiency and stability, we have been unable to find alternative substances that give the same level of benefits of hot water system protection and maintenance of boiler performance, efficiency and power output. Where possible replacements have been found, compatibility and stability of the system have necessitated withdrawal from the market.
	See note 3

	20100420
	Industry or trade association, Belgium
	Up to date there are not alternatives known or in use (on the market) to substitute borax in starch applications.
	See note 3

	20100420
	Individual, France
	We never note any problems with borax.
	

	20100420
	Cetehor technical department of the committee FRANCECLAT, Industry or trade association, France 
	Component of fluxes for precious metals torch brazing:

Borax is used for a very long time as a constituent of fluxes in precious metals torch brazing which is the main technique to make assemblies or repair works in the Jewelry sector.

Its use is explained in particular by its capacity to dissolve oxides and to provide protection against oxidation for longer periods. It is also useful in the formulation of the fluxes which have to melt at high temperature what is the case for the precious metals.

The main properties of fluxes are:

- to melt and cover the brazing area at a temperature below that of the solidus of the brazing alloy used and to stay fluid and active during all the brazing cycle (at high temperatures for precious metal brazing)
- to dissolve any oxides present on the base metal surface and on the molten brazing alloy 
- to prevent oxidation of these surfaces during the brazing process
- to be easily displaced by the molten brazing alloy
- to promote the wetting of the base metal by the molten brazing alloy
- to be easily removed after the brazing operation

For precious metal brazing, the use of tetraborates is necessary and there is no alternative for the moment. 

In gold mines ore treatment, for recovery and refining of precious metals scraps and wastes and for the preparation of precious metals alloys:

The primary source of precious metals is naturally the extraction from ores. Borax is used in the gold mines ore treatments:

The mines ore is sorted, crushed, milled and classified. A concentration procedure is then employed such as gravity concentration or flotation followed by cyanidation or amalgamation. The impure gold concentrates are then subjected to processes such as oxidation, sulphurization and smelting, in order to remove base metals and produce gold bullion.

Anhydrous borax is used in gold refining industry as part of flux formulations to dissolve metal oxides, as well as being used as flux in gold assaying.

Ores grades are divided into three fundamental divisions:
- acid gangues which consist mainly in silica
- basic gangues which are largely calcareous including oxidizing ores with high contents of divalent metals like iron
- reducing ores such as pyrites

Borates are used in each of these ores types for facilitating attack of the ore at lower temperature and making the slag more fluid at the furnace operating temperature (reducing viscosity).

Bullion ingots are melted in clay crucibles under an anhydrous borax cover. Oxygen is passed through the metal which then forms oxides of the impurities. These oxides dissolve in the anhydrous borax cover and produce a fluid borate slag. This slag is periodically removed and replaced with fresh anhydrous borax. Further refining steps are then carried out to produce bars which assay at least to 998 fine gold (99.8% pure).

There is a secondary circuit of production of precious metals, the recovery and refining of precious metals Jewelry scraps and waste which use borax too:

The manufactures of precious metals Jewelry always generate scrap materials, whether made by traditional techniques in a workshop or by mass manufacture in a factory. 

Most of the scraps generated in production can be cleaned and recycled back into production. 

Contaminated scraps and other wastes need to be collected and refined back to pure to recover the value of the precious metal. Such scraps and wastes need to be pre-treated before refining to reduce costs and maximise recovery of precious metals. Then, the scraps are sent to a toll refiner or are refined in-house. 

The high grade scraps and wastes (such as casting spills and sprues) are remelted (smelted) in a graphite crucible with a suitable flux to take up any dirt, oxides, refractory abrasives and inclusions and other impurities. Then, they can be reused in the production.

The low grade wastes including floor sweepings, polishing dusts, spent plating solutions, rags and tissues and plated base metals have special treatments and then are fluxed and smelted before pouring and casting as described previously for high-grades material. 

In both cases, the flux used is composed of borax (anhydrous, pentahydrate, or decahydrate) and other components like sodium carbonate.

Borax is systematically used because it dissolves oxides of common metals and prevents their creation during the cast. 

The toll refiner companies of precious metals use too the technique of remelt (smelt) with flux as first operation of refining to homogenize the scraps and wastes they receive.

The efficient recovery of scraps and wastes in precious metals Jewelry manufacture is a vital component of profitable Jewelry manufacturing business, irrespective of whether it is a large factory or small, traditional workshop. Precious metals “lost” in the manufacturing process can be a significant cost factor that impacts product cost and business competitiveness.

At the moment, there is no alternative in the use of borax to clean precious metals scraps to reuse them or refine them.

Borax is sometimes also used during the preparation of precious metals alloys. When this operation is realized without protective gaseous atmosphere, borax is used to protect alloy from oxidation.
	See note 3

	2010421
	Česká společnost pro povrchové úpravy, Industry or trade association, Czech Republic
	Disodium tetraborate is necessary and important chemical for tumbling, polishing, degreasing and passivation processes of metal surfaces. Disodium tetraborate occurs during process of surface treatment only which is only industrial using. This chemical is not contained at the deposition on article, so any hazard for human health will be excluded.
Restriction of disodium tetraborate means complication in proceeding of many industrial premises for surface treatment. 
	See note 3

	2010421
	Company, United Kingdom
	Confidential information submitted

	See response to comments from Company, United Kingdom above

	2010421
	Euromcontact, Industry or trade association, Belgium
	Exposure / Risks:
Manufactures of contact lenses have for over 20 years been using borate buffer as a part of these devices. The exposure to diluted borates is limited by the topical (ocular and skin) route of delivery upon contact lens insertion. However, according to published data discussed in Annex XV and RPA report (2008), a dermal absorption of 0.5% is used as worse case approach greatly limiting systemic delivery of borates. Thus, exposure to borates in contact lenses, which are well below thresholds discussed above, will be further greatly reduced due to topical route of administration. We therefore propose  to consider the topical route while evaluating the overall human risk of exposure to boron-containing substances discussed in the comments on Classification and Labelling.             

Boron is known to be a critical element for the normal growth and productivity of aquatic and terrestrial plants. Per RPA report (2008), the available data support the interpretation that borates are not significantly bioaccumulated. In addition, data from animals and humans indicates that boron is quickly removed via feces and urine, so body concentrations do not continually increase. Thus, there is no chronic human or environmental concern from limited exposure to boron present in the contact lenses. 
The WHO review of Boron (1998) noted that highly water soluble materials are unlikely to bioaccumulate to any significant degree and that any borate species are all present essentially as undissociated and highly soluble boric acid at neutral pH. The available data indicate that both experimental data and field observations support the interpretation that borates are not significantly bioaccumulated. 

Both oral and inhalation exposures to boron-based substances are major human routes of exposure. However since the borates are in solution the oral and inhalation routes are not relevant to contact lens products. 
In conclusion, contact lenses, contact lens care solutions and eye drops contain boric acid and disodium tetraborate well below the accepted threshold safety level. The systemic exposure is further limited by the topical delivery, and there is no concern of chronic bioaccumulation. 
Alternatives:
Borate buffers exhibit microcidal properties thereby reducing the risk of contamination during the contact lens manufacturing process. Additionally borate buffers are fully compatible with the contact lens polymer matrix assuring the stability of the device over the entire shelf life.
	See note 3

	20100421
	MSCA, United Kingdom
	Although information on the risks associated with exposures from workplace sources and consumer products is available in the transition report for disodium tetraborate (anhydrous), this has not been summarised here. Consequently it is not possible to get an accurate picture of the risks arising from current use from the SVHC dossier. In relation to occupational exposure, it is noted that exposure estimates are based on tier 1 modelled data. A more refined approach to exposure estimation may demonstrate lower exposure and hence lower risks. The transition dossier did not reach a view on the risks associated with consumer exposure because of insufficient information, but noted that the EU Commission were undertaking a study on the presence of borates in consumer products. No mention of this study has been made in the SVHC dossier.  This information is not sufficient to judge whether or not additional regulatory action is required. 

The dossier does not provide any justification for prioritising boron compounds on Annex XIV. The major source of exposure to boron is via the diet. Exposures from use in the workplace and consumer products appear to make a relatively small contribution to total daily exposure. Better information on exposure is required before decisions can be taken on the need for additional regulatory action. If further action is warranted, for the sake of regulatory coherence it is important to consider whether the decisions being taken on this boron compounds should apply to other borates. Decisions about what is an acceptable level of exposure to boron compounds need to take into account the possible nutritional benefits of this element. 
	To DK’s understanding, conclusions on risks are not to be part of the Annex XV dossier. 
The results from the RPA report on borates in consumer products are after considerable efforts included in the Annex XV dossier. 

The dossier is based on the harmonised classification as a CMR and makes reference to the transitional dossier. However, we appreciate the remark and to point out the conclusions in the transitional dossier..
See note 3.


	20100421


	Rhenus Lub GmbH & Co. KG, Company, Germany 
	EBA comments Annex XV 100104 final.pdf    

We and our customers have a long experience in using disodium tetraborate in metal working fluids. Until now we have no information or evidence that the use of disodium tetraborate leads to increased health problems of the workers or to negative effects to the environment in our plant and in the plants of our customers. 

In Germany a health risk based exposure limit of 0,5 mg/m^3 boron (lead component) corresponding to 2,3 mg/m^3 anhydrous disodium tetraborate is in place (gesundheitsbasierter AGW) and is published in the TRGS 900. This TRGS pointed out, that an acute or long time hazard can be excluded if the exposure limit is not exceeded. Also there is no expected risk for fertility or harm to the unborn child, if the limit is not exceeded. The German Berufsgenossenschaft found in initial measurements that the limit is not reached.
http://www.baua.de/cae/servlet/contentblob/666762/publicationFile/55576/TRGS-900.pdf

Apart from health and safety aspects, there are other important facts

Benefits of disodium tetraborate

- disodium tetraborate provides a stable buffer capacity, which leads to a very good long time stability
- good availability
- used without problems regarding human health and environment over a long time in the metalworking industry

Alternatives
- We search for an alternative to disodium tetraborate for 20 years, but no alternative has been found yet.
- Alternative formulations without disodium tetraborate have a reduced buffer capacity and are less long time stable. Because of that an increased use of biocides is necessary, which can be critical regarding human health and environment.
- The lifetime of the coolant is lower. This will lead to a higher consumption of resources and to more waste, which is poorer from the sustainability view.

We as a part of the European metalworking fluid manufacturers support the principle to supply products, which can be used safely. We work together with suppliers, customers and regulatory authorities to make the use of metalworking fluids safe. We believe that the use of disodium tetraborate is safe in the metalworking industry. 
Below we give some links to demonstrate that work.

Safe handling to metalworking fluids:
http://www.hse.gov.uk/metalworking/video/

In our opinion the use of disodium tetraborate in the metalworking industry is safe. A change to boric acid free formulations, which has to be done if disodium tetraborate will be part of the SVHC-list, will lead to higher consumption of resources, more waste and a higher usage of biocides. We think that this is not the target of REACH.
	See note 3

	20100421


	VGB PowerTech e.V., Industry or trade association, Germany
	batching station.JPG

boric acid instruction german.pdf

Disodium tetraborate anhydrous is stored in a special tank together with boric acid. It will only be used in emergency situations. The risks for workers are only, while measuring the boron concentration and when it is necessary to mix new substances.
	See note 3

	20100421


	FNAMAC, Industry or trade association, France
	Ce sont 5000 emplois de l'artisanat qui sont concernés
	

	20100421


	Eye-Care Industries European Economic Interest Grouping, Industry or trade association, United Kingdom 
	Boric acid and borates - response from Eye-Care Industries - REACH.pdf    

Exposure / Risks

Manufactures of ophthalmic pharmaceutical products have been using borate buffers as a part of these medicines for many years. The resulting exposure to diluted borates is limited by the topical (ocular and skin) route of delivery upon instillation of the medicine into the eye(s). However, according to published data discussed in Annex XV and RPA report (2008), a dermal absorption of 0.5% is used as a worse case approach, greatly limiting systemic delivery of borates. Thus the exposure to borates in ophthalmic pharmaceutical products, which are well below thresholds discussed above, will be further greatly reduced due to their topical route of administration. 

It is therefore proposed  to consider the topical route while evaluating the overall human risk of exposure to boron-containing substances discussed in the comments on Classification and Labelling.             

Boron is known to be a critical element for the normal growth and productivity of aquatic and terrestrial plants. As indicated in the  RPA report (2008), the available data support the interpretation that borates are not significantly bioaccumulated. In addition, data from animals and humans indicates that boron is quickly removed via faeces and urine so that body concentrations do not continually increase. Thus, there is no chronic human or environmental concern from limited exposure to boron present in ophthalmic pharmaceutical products. 

The WHO review of boron (1998) ‡ noted that highly water soluble materials are unlikely to bioaccumulate to any significant degree and that any borate species are all present essentially as undissociated and highly soluble boric acid at neutral pH. Available data indicate that both experimental data and field observations support the interpretation that borates are not significantly bioaccumulated. 

‡  IPCS (International Programme on Chemical Safety), 1998, Environmental Health Criteria 204: Boron. World Health Organization, Geneva, Switzerland

Both oral and inhalation exposures to boron-based substances are major human routes of exposure. However since the borates are in solution the oral and inhalation routes are not relevant to ophthalmic pharmaceutical products.
 
In summary, ophthalmic pharmaceutical products contain boric acid and disodium tetraborate well below the accepted threshold safety level. Systemic exposure arising from these products is further limited by their topical delivery, and there is no concern relating to chronic bio-accumulation.
 
Alternatives

Borate buffers used in ophthalmic pharmaceutical products can exhibit microbicidal properties and thereby reduce the risk of contamination during use of the products.  This is in addition to the buffering properties of boric acid/borates.  These properties are used to ensure that ophthalmic pharmaceutical products are stable and suitable for use throughout their shelf life and in-use period.
	See note 3

	20100421
	Company, Belgium
	Today, there is no known technical alternative to Borax to create green tack with Dextrin adhesive. So if Borax cannot be used with Dextrin, synthetic glue should be used. This solution would be less environmental friendly and would be much more expensive for European producers.
Today, our tubes contain a maximum of 0.4% of Borax, equivalent to 0.045% of Boron. To equal the intake due to food (1.5mg/day for an adult), it would be necessary to eat 195g of tube/day. To be over the NOAEL of 10 mg/day, it would be necessary to eat 1.1 kg of tube/day for an adult on top of the usual food intake.
Nevertheless, if Disodium Tetraborates are included in the Candidate List of SVHC, our company will have to inform its industrial customers of the presence of a substance “Presumed human reproductive toxicant”. Even without other regulation obligation at this point, this communication can have a serious negative impact on our business and can push customers to use others materials with much lower recycling abilities than paper and board materials. It would be clearly a very unfair situation considering that there is no evidence of a risk for human of the Disodium Tetraborates.

In addition, after discussion with an external laboratory, we do not see any risk of migration of the Tetraborates from the tube to the wound material as it is enclosed in the adhesive and it is not volatile. Nevertheless, we are preparing a study to measure actual values and confirm that there is no migration risk.
Our company has commissioned an independent supplier to carry out Occupational Exposure Monitoring for our adhesive preparation process to evaluate exposure of our employees to Disodium Tetraborates. This is also part of the Registration Dossier that will be submitted for Borax. The key findings were: “All results of the personal monitoring are well below the applicable limits or are deemed to be acceptably low where no limit exists. This demonstrates that adequate control is currently achieved.”
Specifically, it was measured a 8-hr Time Weighted Average concentration of 0,01 mg Boron/m3 for a Threshold Limit Value of 2 to 10 mg Boron/m3 depending on the Country in Europe. It means for the employees in charge of adhesive preparation an exposure 200 times lower than the lowest European Threshold Limit Value.


In the light of today knowledge, we consider that there is no risk related to Disodium Tetraborates for our own employees, for our customers and for all the tubes users.
	See note 3

	20100421
	Company, Luxembourg
	EBA comments Annex XV 100104 final.pdf    

1. The dossier contains uncertain exposure estimates which will be replaced by actual monitoring data in the registration dossier.

2. Please see attached pdf file.
	See note 3

	20100421
	Federchimica, Industry or trade association, Italy
	2.3 Exposure
2.3.1 Occupational exposure (p. 27)
EBA considers that the occupational exposure predictions were made with the EASE model, which
contains highly uncertain values. Actual occupational monitoring data is being collected within the
industry, which will be presented in the registration dossier of disodium tetraborates.
2.3.2 Consumer exposure (p. 28-29)
EBA questions the relevancy of including the consumer exposure estimates in this dossier as the use of disodium tetraborates in consumer uses would be restricted by Annex XVII of CMR substances. Furthermore, while disodium tetraborates are used in the production of consumer products, the substance disodium tetraborate is no longer present in several of the final products (eg glass and glass fibres, ceramics).

2.3.3 Human exposure via the environment (p. 30)
Maximum exposures are calculated using the maximum value reported in mineral water. This value of 4,35 mgB/L exceeds however the EU drinking water limit of 1 mg B/L.
A realistic worst case scenario should rather assume concentrations equivalent to the drinking water limit.
	See note 3

	20100421
	MSCA, Ireland
	General comments 
The Irish Competent Authority (IECA) has reviewed the Annex XV SVHC dossiers for anhydrous disodium tetraborate. This particular review focused on the potential regulatory effectiveness of the authorisation process in addressing the risks associated with its classification as a category 1B reprotoxin. 
Following our review, we would like to put forward several observations as part of ECHA public consultation. Please note that some of these observations are the same for the three borate substances. 

1) Consumers – The information on use and exposure contained in the Annex XV SVHC dossier is primarily focused on consumer products. This information was taken from the transitional Annex XV dossier and from the RPA report on the assessment of risks to consumers from borates. 
We believe that the majority of risks to consumers from borate substances and mixtures containing them, will be addressed by the Annex XVII general restriction on the placing on the market and use of substances or mixtures, classified as reprotoxic (category 1B) for supply to the general public. Therefore we feel that the need to place borates on Annex XIV, as a mechanism to address the risk becomes less of a priority. 

2) Occupational exposure – The Annex XV SVHC dossier does not contain actual information on exposure in an occupational setting. Having referred to the transitional Annex XV dossier for anhydrous disodium tetraborate, we see that the risk characterisation chapter concluded “there is a need for more information to adequately characterise the risks to workers and consumers for boron exposure via boric acid and sodium tetraborates”. 
We believe that this conclusion is very relevant and reference to it should be included in the ‘Use, Exposure, Alternatives and Risks’ chapter of the Annex XV SVHC dossiers for the borates. We expect the registration dossiers to yield a lot of this type of missing occupational and consumer exposure information, which will help to identify whether or not any risk in occupational and consumer scenarios is not being adequately controlled. 
We feel that the apparent information gap for occupational exposure in particular, could further support the possible selection of the authorisation process as the appropriate RMO. In order for authorisation to be granted, operators will primarily have to demonstrate that any risk is adequately controlled. This could indirectly result in the collection of use-specific exposure information in occupational settings.
	Ad2) 
We appreciate the remark and to point out the conclusions in the transitional dossier. 
See note 3..

	20100421
	loose-fill cellulose manufacturers, Company, Germany
	In more than 25 years of actively using borax as downstream users in a factory and on innumerable building sites by hundreds of contractors, there are no documented reports of complaints about boric compounds in loose-fill cellulose.
In 25 years we have continuously looked into the reports and conducted literature research about boron compounds. The only visible fact that may be observed is that market competitors have tried to set up the use of boron compounds in our insulation materials as a weak spot where they could not find another.
	

	20100421
	CPIV, Industry or trade association, Belgium
	Statement on Exposure to Borates and REACH.pdf    

See attached CPIV Position Paper
	See response to comments from CPIV above

	20100421
	Industry or trade association, Belgium 
	Borates already are regulated
Borates are widely regulated and limits for its use exist. It is questioned whether, provided the existence of this sector legislation, which takes into account actual exposure and risk, any authorization regime under REACH would be appropriate/necessary for borates. 

As a way of example, the specific migration limit for boric acid and its salts in Directive 2002/72 (Relating to plastic materials and articles intended to come into contact with food) is of max. 6 ppm (in conjunction with boron assumed through drinking water). However, based on REACH – Art 56.6 (b) - borate used in food contact material does not need an authorization. The same rationale goes, for example, for uses of Borax in cosmetics – Art 56.6 (a) of REACH – and for regulated uses of Borax under sector specific legislation. In conclusion, and again, the same logic should lead to question the need for an authorisation for a substance whose use is regulated under sector-specific legislation. 

As said above, EU legislation/scientific work exist on Borates, among which – non-exhaustive list
• Directive 67/548/EEC on the classification, packaging and labelling of dangerous substances (this Directive does not deal with the uses of Borax but only on classification, packaging and labelling);
• Directive 98/8/EC of the European Parliament and of the Council on the placing on the market of biocidal products;
• Opinion of the Scientific Committee on Food on the 13th additional list of monomers and additives for food contact materials - Adopted by the SCF on 30 May 2001(This Opinion suggests a TDI of 0.1 mg/kg b.w. of Sodium tetraborate (This Opinion describes a TDI of 0.1 mg/kg b.w. of sodium tetraborate);
• Opinion of the Scientific Panel on Contaminants in the Food Chain on a request of the Commission related to concentration limits for boron and fluoride in natural mineral waters Adopted on 22 June 2005 (This Opinion describes a TDI of 0.1 mg/kg b.w. of sodium tetraborate);

As well as at the national level, that allows borates as an additive – Non-exhaustive list: 
• In paper and board for food packaging by Dutch laws - VGB (Warenwet) II.1.2.2.h (Adhesives and fibre binding agents for Paper & Board);
• In papers, cardboard and corrugated boards by German laws - Recommendation 36/2 BfR – Papers, Cardboard and Corrugated Boards (baking purposes).



Typical USE of Borax and EXPOSURE - One of the typical applications of Borax includes use in corrugated board and in adhesives – at least this is what the starch industry uses it for - Borax is normally used in mixes for industrial users (as opposed to use by the general public) so that they can operate on big scale (silos) and smaller scale (bags). In practice, the starch industry in most of the cases delivers one bag mix in solid form. All these circumstances suggest that exposure to workers or environment, if any, is expected to be very low. As specifically concerns the use in adhesives, they are included in the internal/ “in between parts” of corrugated board, and are therefore not present in the outside/external part (hence, exposure to humans and environment is limited). 

Properties of borax and why customers ask it is used -For some industrial applications, the properties of native starch are inadequate. To obtain new physical properties, borax is added in the presence of small amounts of sodium hydroxide. The addition of borax:
o gives the required viscosity and structure to the glue; 
o increases tack during initial phase of the gluing and holds the fluting and liner in the required position until the starch is being gelatinized by water and heat; 
o improves film forming of the starch based glue onto the papers; 
o improves water holding of the glue so that less water is penetrating into the paper and enough water remains available for reaction with the starch; 
o adjusts or fine tunes the temperature sensitivity of the starch based glue recipe to the appropriate temperature on the corrugating production line. 

RISK– It is much lower for borates than for other dangerous preparations
Much higher concentration limits are set for boron containing substances: a number of boron containing substances can be used in preparations in levels below 3.1 to 8.5 %. This is acceptable in dangerous preparations and no classification and labelling is required on the packaging in such cases since in preparations the classification will be communicated either on the basis of the substance or via the safety data sheets.  The fact that borax is considered to be significantly less harmful is provided by the fact that the limit of harmless use for products which are toxic to reproduction is  0.3%. In addition, and as a complement of the above, it has to be(generally  specified that for SVHC the limit is 0.1 % in articles (e.g. corrugated board glue, which contains boron clearly below 1000 ppm - at least following our calculations). 
	See note 4

	20100421
	Company, Ireland
	Specific Comments on use, exposure, alternatives, and risks
Exposure / Risks:
Contact lenses have been manufactured for over 20 years using borate buffer as a part of these devices. The exposure to diluted borates is limited by the topical (ocular and skin) route of delivery upon contact lens insertion. However, according to published data discussed in Annex XV and RPA report (2008), a dermal absorption of 0.5% is used as worse case approach greatly limiting systemic delivery of borates. Thus, exposure to borates in contact lenses, which are well below thresholds discussed above, will be further greatly reduced due to topical route of administration. It is proposed that the topical route is considered while evaluating the overall human risk of exposure to boron-containing substances discussed in the comments on Classification and Labeling. 

1. Boron is known to be a critical element for the normal growth and productivity of aquatic and terrestrial plants. Per RPA report (2008), the available data support the interpretation that borates are not significantly bioaccumulated. In addition, data from animals and humans indicates that boron is quickly removed via feces and urine, so body concentrations do not continually increase. Thus, there is no chronic human or environmental concern from limited exposure to boron present in the contact lenses. 

2. Both oral and inhalation exposures to boron-based substances are major human routes of exposure. However since the borates are in solution in a contact lens product the oral and inhalation routes are not relevant. 
In conclusion, contact lenses contain boric acid and disodium tetraborate well below the accepted threshold safety level. The systemic exposure is further limited by the topical delivery, and there is no concern of chronic bioaccumulation. 
Alternatives:
Borate buffers exhibit microcidal properties thereby reducing the risk of contamination during the contact lens manufacturing process. Additionally borate buffers are fully compatible with the contact lens polymer matrix assuring the stability of the device over the entire shelf life. 
	See note 3

	20100421
	Company, United Kingdom
	EXPOSURE/RISKS:

For IVD products, exposure by professional users is NOT an issue (even though these substances are below the threshold stated in the EU Dangerous Substance Directive) because:

 In Vitro Diagnostic products( are designed to be used in a professional clinical laboratory setting where trained users do not come in contact with the components of these products under standard conditions of the product use.
 They are used in a clinical( laboratory environment by professionally trained clinical laboratory professionals
 Laboratory practices,  professional guidelines and standard( precautions are implemented that are designed to protect individuals from biohazards associated with the samples being measured by the IVD products
( Commercial IVD products are designed in a way to ensure that laboratory personnel never come into contact with the products or the product waste during their normal usage and disposal. 



The Risk & Policy Analysts Limited (RPA) Study commissioned by DG Enterprises and Industry (November 2008) 1 provided input to the Commission on exceptions to the restriction for certain uses of borates as proposed under the 30th and 31st Adaptations to Technical Progress (ATP’s) of Directive 67/548/EC. The study gave consideration to the likely exposure of consumers to borates present in the product and prioritized uses of borates on the basis of their potential degree of exposure.  The process resulted in a shortlist of uses with a significant degree of exposure and which are not regulated by sector-specific legislation. These shortlisted uses were prioritized for further evaluation. After reviewing the uses and risks associated with borates for consumers not currently regulated by some sector-specific legislation, the RPA Study concluded that risks associated with these other uses are unlikely to be of serious concern. Products containing borates used by professionals and not placed on the market for the general public were considered to present no direct risk to the general public from the formulation stage. 

1 “Assessment of the Risk to Consumers from Borates and the Impact of Potential Restrictions on their Marketing and Use – Final Report”, prepared for European Commission – DG Enterprise and Industry, Risk & Policy Analysts Limited, November 2008.  (http://ec.europa.eu/enterprise/sectors/chemicals/files/docs_studies/final_report_borates_en.pdf)



ALTERNATIVES:

IVD reagent products typically require biocides in their formulations to prevent reagent deterioration during their storage that could result in potential misdiagnosis and harm to patients.  Boric acid and sodium borate have been specifically chosen to support the biocide function in certain reagents, while also maintaining compatibility with the chemistry of the product formulations (i.e. proteins and other biological substances remain stable). Additionally, borate compounds are very commonly used as ionic strength adjustment buffers in biological preparations. It is the combination of these properties which render borates ideal for use in IVD products. OCD is not aware of an alternative to boric acid and sodium borate which would deliver all these properties. The original formulation of our borate-containing products took many years to develop and no other viable options were available to achieve the parallel goals of stability and reagent function.  



THE CASE FOR AN EXEMPTION FOR BORATES USED IN IVD’S

Should authorities confirm the inclusion of borates in the Candidate List of Substances of Very High Concern, and later on in Annex XIV, an exemption for uses of borates in IVDs would be appropriate because:

- Risks associated with the use of borates in IVDs are adequately covered by the IVD industry.
- Reformulation efforts for assays containing borates would be extremely costly.
- As the level of risk associated with the use of borates in IVDs is low, benefits to customers would not outweigh the costs of potential restrictions.
- Borates are proposed for inclusion in the Candidate List on the basis of their potential hazards to human health. The REACH Regulation prevents the Commission from considering the human health risks associated with this substance use in in vitro diagnostic medical devices. Article 60.2 states
explicitly: “The Commission shall not consider the risks to human health arising from the use of a substance in a medical device regulated by (…) Directive 98/79/EC of the European Parliament and of the Council of 27 October 1998 on in vitro diagnostic medical devices.” Because only a potential human health risk is assigned to borates, and because this risk may not be considered in respect of the use of borates in in vitro diagnostic medical devices, there would be nothing to consider in an authorization procedure concerning the use of borates in these products. IVDs should therefore be exempted.
	

	20100422
	Alcon Laboratories, Inc, Company, United States 
	Exposure / Risks:
Manufactures of contact lenses have for over 20 years been using borate buffer as a part of these devices. The exposure to diluted borates is limited by the topical (ocular and skin) route of delivery upon contact lens insertion. However, according to published data discussed in Annex XV and RPA report (2008), a dermal absorption of 0.5% is used as worse case approach greatly limiting systemic delivery of borates. Thus, exposure to borates in contact lenses, which are well below thresholds discussed above, will be further greatly reduced due to topical route of administration. We therefore propose  to consider the topical route while evaluating the overall human risk of exposure to boron-containing substances discussed in the comments on Classification and Labelling.             

Boron is known to be a critical element for the normal growth and productivity of aquatic and terrestrial plants. Per RPA report (2008), the available data support the interpretation that borates are not significantly bioaccumulated. In addition, data from animals and humans indicates that boron is quickly removed via feces and urine, so body concentrations do not continually increase. Thus, there is no chronic human or environmental concern from limited exposure to boron present in the contact lenses. 
The WHO review of Boron (1998) noted that highly water soluble materials are unlikely to bioaccumulate to any significant degree and that any borate species are all present essentially as undissociated and highly soluble boric acid at neutral pH. The available data indicate that both experimental data and field observations support the interpretation that borates are not significantly bioaccumulated. 

Both oral and inhalation exposures to boron-based substances are major human routes of exposure. However since the borates are in solution the oral and inhalation routes are not relevant to contact lens products. 
In conclusion, contact lenses, contact lens care solutions and eye drops contain boric acid and disodium tetraborate well below the accepted threshold safety level. The systemic exposure is further limited by the topical delivery, and there is no concern of chronic bioaccumulation. 
Alternatives:
Borate buffers exhibit microcidal properties thereby reducing the risk of contamination during the contact lens manufacturing process. Additionally borate buffers are fully compatible with the contact lens polymer matrix assuring the stability of the device over the entire shelf life.
	See note 3

	20100422
	Council of Europe, Directorate for the Quality of Medicines and HealthCare, European governmental organisation, France
	The hydration level of the substance affects its identity and may affect the use, exposure, alternatives and risks.
	

	20100422
	Individual, Germany
	Letter_Bolt_ECHA.pdf 

I refer to my comments and attachment submitted today on "boric acid".
	See note 1 and note 2

	20100422
	A.I.S.E., Industry or trade association, Belgium
	AISE comments boric acid and borates SVHC listing- April 21, 2010.doc    

See attachment. 
	See response to comments from A.I.S.E. above

	20100422
	Company, United Kingdom
	EXPOSURE/RISKS:

For IVD products, exposure by professional users is NOT an issue (even though these substances are below the threshold stated in the EU Dangerous Substance Directive) because:

 In Vitro Diagnostic products( are designed to be used in a professional clinical laboratory setting where trained users do not come in contact with the components of these products under standard conditions of the product use.
 They are used in a clinical( laboratory environment by professionally trained clinical laboratory professionals
 Laboratory practices,  professional guidelines and standard( precautions are implemented that are designed to protect individuals from biohazards associated with the samples being measured by the IVD products
( Commercial IVD products are designed in a way to ensure that laboratory personnel never come into contact with the products or the product waste during their normal usage and disposal. 



The Risk & Policy Analysts Limited (RPA) Study commissioned by DG Enterprises and Industry (November 2008) 1 provided input to the Commission on exceptions to the restriction for certain uses of borates as proposed under the 30th and 31st Adaptations to Technical Progress (ATP’s) of Directive 67/548/EC. The study gave consideration to the likely exposure of consumers to borates present in the product and prioritized uses of borates on the basis of their potential degree of exposure.  The process resulted in a shortlist of uses with a significant degree of exposure and which are not regulated by sector-specific legislation. These shortlisted uses were prioritized for further evaluation. After reviewing the uses and risks associated with borates for consumers not currently regulated by some sector-specific legislation, the RPA Study concluded that risks associated with these other uses are unlikely to be of serious concern. Products containing borates used by professionals and not placed on the market for the general public were considered to present no direct risk to the general public from the formulation stage. 

1 “Assessment of the Risk to Consumers from Borates and the Impact of Potential Restrictions on their Marketing and Use – Final Report”, prepared for European Commission – DG Enterprise and Industry, Risk & Policy Analysts Limited, November 2008.  (http://ec.europa.eu/enterprise/sectors/chemicals/files/docs_studies/final_report_borates_en.pdf)



ALTERNATIVES:

IVD reagent products typically require biocides in their formulations to prevent reagent deterioration during their storage that could result in potential misdiagnosis and harm to patients.  Boric acid and sodium borate have been specifically chosen to support the biocide function in certain reagents, while also maintaining compatibility with the chemistry of the product formulations (i.e. proteins and other biological substances remain stable). Additionally, borate compounds are very commonly used as ionic strength adjustment buffers in biological preparations. It is the combination of these properties which render borates ideal for use in IVD products. Our company is not aware of an alternative to boric acid and sodium borate which would deliver all these properties. The original formulation of our borate-containing products took many years to develop and no other viable options were available to achieve the parallel goals of stability and reagent function.  



THE CASE FOR AN EXEMPTION FOR BORATES USED IN IVD’S

Should authorities confirm the inclusion of borates in the Candidate List of Substances of Very High Concern, and later on in Annex XIV, an exemption for uses of borates in IVDs would be appropriate because:

- Risks associated with the use of borates in IVDs are adequately covered by the IVD industry.
- Reformulation efforts for assays containing borates would be extremely costly.
- As the level of risk associated with the use of borates in IVDs is low, benefits to customers would not outweigh the costs of potential restrictions.
- Borates are proposed for inclusion in the Candidate List on the basis of their potential hazards to human health. The REACH Regulation prevents the Commission from considering the human health risks associated with this substance use in in vitro diagnostic medical devices. Article 60.2 states
explicitly: “The Commission shall not consider the risks to human health arising from the use of a substance in a medical device regulated by (…) Directive 98/79/EC of the European Parliament and of the Council of 27 October 1998 on in vitro diagnostic medical devices.” Because only a potential human health risk is assigned to borates, and because this risk may not be considered in respect of the use of borates in in vitro diagnostic medical devices, there would be nothing to consider in an authorization procedure concerning the use of borates in these products. IVDs should therefore be exempted.
	See note 3 and note 4



	20100422
	Federchimica, Industry or trade association, Italy
	2.3 Exposure
2.3.1 Occupational exposure (p. 27)
EBA considers that the occupational exposure predictions were made with the EASE model, which
contains highly uncertain values. Actual occupational monitoring data is being collected within the
industry, which will be presented in the registration dossier of disodium tetraborates.
2.3.2 Consumer exposure (p. 28-29)
EBA questions the relevancy of including the consumer exposure estimates in this dossier as the use of disodium tetraborates in consumer uses would be restricted by Annex XVII of CMR substances. Furthermore, while disodium tetraborates are used in the production of consumer products, the substance disodium tetraborate is no longer present in several of the final products (eg glass and glass fibres, ceramics).

2.3.3 Human exposure via the environment (p. 30)
Maximum exposures are calculated using the maximum value reported in mineral water. This value of 4,35 mgB/L exceeds however the EU drinking water limit of 1 mg B/L.
A realistic worst case scenario should rather assume concentrations equivalent to the drinking water limit.
	As response above to Federchimica

	20100422
	European Oilfield Speciality Chemicals Association, European Oilfield Speciality Chemicals Association, United Kingdom
	Submission re borates to ECHA final.pdf    

We would request that exposure to seawater eg by fishermen and other marine users including recreational users, and to soil eg by farmers and land workers including gardeners be given due cognisance in any assessment which may lead to authorization.   We question whether it is practicable to subject to authorisation substances so widely distributed in the natural environment.
	See note 1



	20100422
	Frits manufacturers and importers A.E.I.E., Industry or trade association, Spain
	Frit Consortium- Comments of borates Annex XV.pdf    

3-4
	See response to comments from Frits manufacturers and importers A.E.I.E. above

	20100422
	ANFFECC, Industry or trade association, Spain
	We support all the comments sent by the Frits Manufacturers and Importers A.E.I.E.
	See response to comments from ANFFECC above

	20100422
	AIMPR, Industry or trade association, Spain
	We support all the comments sent by the Frits Manufacturers and Importers A.E.I.E.
	See response to comments from AIMPR above

	20100422
	Zentralverband Oberflächentechnik e.V., Industry or trade association, Germany
	Borates and their application in the surface metal finish

In the surface metal finish industry the salts of the boric acid have different, but many applications. For instance borates are used for the pre-treatment of components e.g. as degreasing solutions.

The surface finishing companies are strictly controlled by the German authorities as to the prescribed limit values. The law primarily commits the employer to provide security and health protection and takes measurements for compliance with prescribed work station limit values (AGW formerly MAK). For these applications to this day analyses concerning boron were not especially done. The measurements mostly concerned the evaluation of the heavy metals concentration of air at the work station.

During surface treatment mostly “open” systems are used. This means that the applied solutions for the metallic coating are held available in open tanks. These plants are almost all connected with exhauster plants. Emergent fumes or aerosols are removed by suction at the place of production. The plants are mostly designed for an eight times room air exchange rate during production. 

The dosing (measuring) of application and regeneration of the electrolytes occurs by adding salts, which are dissolved in (warm) water. The contact times are limited and smaller than 30 min/d. For this work the employees are provided with absolutely mandatory to carry personal protect equipment.

In the field of surface treatment or electroplating there is only an industrial application of boric acid. In these production lines suitably trained staff is working. Due to the current application of the use of chemicals, the workforce according to current legislation will be informed about the risk of these substances, at least annually, or respectively before starting to work and will be enabled to a safe handling.  

Automatically operated plants will probably show a lower contamination for the workforce than 30 min/d. In case of manually operated plants it is conceivable that the workforce will be present at the working area for more than 8 hours a day. An adequate dimensioned exhauster plant guarantees a high degree of responsibility with these substances. 

Results of studies of the German Accident Prevention & Insurance Association have shown the possibility to disclaim the gloves specially for using boric acid. Quotation of Gestis Data Bank: “If AGW and BRW at the working station are below the limit, there is no risk for Repro toxin.” 

In order to clean surface components in alkaline solutions frequently mixtures containing borates are used. The concentrations of the borates in these solutions are between 20 – 50 g/L. This means that considering the density of the ready-made solution 5 % will not be exceeded. In producing mixtures almost exclusively closed systems are used which guarantee a safe handling. 

On the part of the Zentralverband Oberflächentechnik e.V. this expert statement was presented on the occasion of an internet consultation. It confirms that we do not agree with the critical assessment of the Danish government concerning the applications of the surface metal finishing industry. Due to the experiences for decades with the handling of those substances no diseases have been published. 

These substances must be preserved in the future and not even be more restricted. A safe handling of the surface technology by respecting the chemicals regulations is ensured. 

Zentralverband Oberflächentechnik e.V.
D-40724 Hilden, Max-Volmer-Straße 1, 12. April 2010
	See note 3
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EUROPEAN BORATES ASSOCIATION 


COMMENTS ON ANNEX I (hazard assessment) OF ANNEX XV DOSSIERS: 


‐“Proposal for Identification of a Substance as a CMR Cat 1 or 2, vPvB or a 
Substance of an Equivalent Level of Concern ‐ Disodium tetraborate, 


anhydrous,” submitted by Denmark, February 2010. 


‐“Proposal for Identification of a Substance as Substance of Very High 
Concern (SVHC) – Boric acid,” submitted by Germany/Slovenia, February 


2010. 
 


 
Human Health Hazard Assessment  
 
Beneficial Effects of Boron 
 
These proposals for identification of boric acid and disodium tetraborates as SVHCs disregards the 
beneficial health effects of boron demonstrated in recent research. Research conducted at the US 
Department of Agriculture Human Nutrition Research Center in North Dakota has indicated a 
nutritional role for boron in humans and animals (Hunt and Nielsen 1981; Hunt 1989; Hunt et al. 1994; 
Nielsen 1991; Nielsen 1994; Hunt 1994; Penland 1994; Hunt 1996; Nielsen 1996; Hunt et al. 1997; 
Hunt 1998; Penland 1998; Nielsen 1998; Nielsen and Penland 1999; hunt and Idso 1999; NRC 1989; 
Metz 1993; Devirian and Volpe 2003). The essentiality of dietary boron in humans is suspected and a 
recent review of evidence for the essentiality of dietary boron shows that boron meets the criteria for 
essentiality in humans (Hunt 2007).   
 
A World Health Organization (WHO) expert committee has concluded that boron is “probably 
essential” (WHO 1996). Although to date insufficient data is available to confirm the essentiality in 
humans, the U.S. Food and Nutrition Board in 2001 (USFNB 2001) published a Tolerable Upper 
Intake Level (UL) for boron of 20 mg/day.  Also, the UK Expert Group on Vitamins and Minerals (UK 
2003) and the European Food Safety Authority (EFSA 2004) also regarded boron as nutritionally 
important and determined an acceptable daily intake for boron (0.16 mg /kgBW/day or 10 mg/day).  
 
Beneficial effects of boron have been reported for bone health (Hunt 1994; Hunt 1996; Nielsen 1998; 
Gorustovich et al. 2008), cell membrane function (Nielsen 1991; Nielsen 1996), psychomotor skills 
and cognitive processes of attention and memory (Penland 1994; Nielsen and Penland 1999), 
response to estrogen therapy (Nielsen 1991; Nielsen 1996), control of inflammatory disease (Hunt 
1996; Hunt 1998; Hunt and Idso 1999), enzyme regulation (Nielsen 1996; Hunt 1998), energy 
metabolism (Hunt 1996), macroscale mineral metabolism (Nielsen 1994; Nielsen 1996; Hunt 1997; 
Nielsen 1998), and potential anticarcinogenic properties (Barranco and Eckhert 2004; Barranco and 
Eckhert 2006; Barranco et al. 2007; Gallardo-Williams et al. 2003; Gallardo-Williams et al. 2004; 
Korkmaz et al. 2007; Mahabir et al. 2008).  Boron deficiency has been shown to affect bone healing 
by reduction in osteogenesis (Gorustovich et al. 2008). Boron supplementation in pig diets (5 mg-
B/kg-diet) decreased the inflammatory response to an intradermal injection of phytohemagglutinin in 
pigs, altered plasma lipid metabolites, and tended to increase the production of cytokines following a 
stress (Armstrong et al. 2000, 2001, 2003).  


 







 


 
European Borates Association aisbl, in short “EBA” 


Established under the Belgian law under the enterprise number 465220611 
Twin Gardens (6° floor), rue des Deux Eglises 26, B - 1000 Brussels, Belgium 


Tel: 32 2 210 44 10, Fax: 32 2 210 44 29, E-mail: secretariat@ima-europe.eu, www.ima-europe.eu 


European Borates Association  A.I.S.B.L.
Member of IMA-Europe


Epidemiological studies indicate that boron exposure in drinking water may be associated with lower 
incidences of some types of cancer, including prostate, lung, cervical and esophageal cancer. Also, 
epidemiological studies have shown a correlation of reduced risk of prostate cancer incidence and 
mortality with increased boron intake and groundwater boron concentrations (Zhang et al. 2001; Cui et 
al. 2004; Barranco et al. 2007) suggesting that higher boron intake might have a beneficial role on 
prevention of prostate cancer. Mechanisms for the role of boron in the inhibition of human prostate 
cancer cell proliferation are beginning to be explored (Barranco and Eckhert 2004; Barranco and 
Eckhert 2006; Barranco et al. 2007; Gallardo-Williams et al. 2003; Gallardo-Williams et al. 2004; 
Barranco et al. 2007; Barranco and Eckhert 2004; Eckhert et al. 2007; Henderson et al. 2009; 
Henderson et al. 2009; Barranco et al. 2009).  In a study of women from boron-rich and boron-poor 
regions in Turkey, the boron-rich regions had no cytopathological indications of cervical cancer, while 
there were cytopathological findings in women from the boron-poor areas suggesting that ingestion of 
boron in the drinking water decreases the incidence of cervical cancer-related histopathological 
findings (Korkmaz et al. 2007).  A recent study (Mahabir et al. 2008) examined the association 
between boron intake and the joint effects of boron intake and hormone replacement therapy (HRT) 
on lung cancer risk in women found increased lung cancer risk among the women with low dietary 
boron intake but no HRT compared with high boron intake plus HRT use.  Also, lung cancer risk was 
independently increased among women with decreasing dietary boron intake. The incidence of 
esophageal cancer has been reported to be significantly higher in a low boron region, compared to an 
area with high boron exposure in the Butterworth district of Transkei, Southern Africa (Kibblewhite et 
al. 1984).   
 
Borate Risk Assessments 
 
Since 1995, 11 risk assessments have evaluated boron, using safety factors ranging from 25 to 100, 
and tolerable daily intake (TDI) values (mg B/kg/day) ranging from 0.1 (6 mg B/day) to 0.4 (24 mg 
B/day). The differences in the TDI are related to the calculated total uncertainty factors (IEHR 1995; 
ECETOC 1995; IPCS 1998; NAS FNB 2000; WHO 2004; UK EFSA 2004; US EPA 2004, 2006; 
ATSDR 2007; EU Biocides 2009; ECHA 2009).  RPA (2008) reviewed several of the risk assessments 
for DG Enterprise and Industry and noted a considerable degree of consensus among the 
assessments. The RPA report stated “In summary, the NOAEL value is of the order of 10 mg 
B/kg/day, which when combined with an uncertainty factor of 60 gives a ‘safe’ limit value of the order 
0.16 mg B/kg/day or, more simply, 10 mg B/day (for an adult). For simplicity, the (daily) tolerable upper 
intake level (UL) values recommended by EFSA will be used when considering the degree of risk 
associated with exposure to borates” (RPA 2008). Use of an uncertainty factor of 60, below the default 
value of 100, indicates a low level of risk related to boron exposure. 
 
Male reproductive effects have been observed in studies in animal bioassays of boric acid and 
disodium tetraborate decahydrate at high doses. Developmental toxicity was reported in studies of 
boric acid at high doses in rats, mice, and rabbits. Reproductive and developmental toxicity in animal 
studies has been used as the critical endpoint in many recent risk assessments (IPCS 1998; WHO 
2008; ECETOC 1995; Moore 1997; Murray 1995; USEPA 1993; Murray and Schlekat 2004; USEPA 
2005; ATSDR 2007; USEPA 2008). Generally, these risk assessments indicate a minimal risk of 
reproductive or developmental toxicity in humans. 
 
The high boron levels normally present in animal feeds, such as rat chow are not taken into account in 
the risk assessments of boron.  For example, Purina Rat Chow contains 10-11 ppm boron, therefore 
control rats received approximately 0.9 mg B/kg/day or 45X higher dose than background exposure in 
humans. Humans do not reach the dose level of the control rats fed these animal chow diets.  As 
reported by Pahl et al. 2001 and Price et al. 1997, background dose found in pregnant women was 
0.02 mg B/kg/day (1.2 mg B/day) with blood/plasma B levels of 0.02 ± 0.02  μg/B/g; compared to 
control pregnant rats receiving background levels of B in regular rat chow of 0.9 mg B/kg/day 
(equivalent to 54 mg B/day in a 60 kg woman) with blood/plasma boron levels of 0.23 ± 0.14 μg/B/g.  
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Human Data - FERTILITY  
 
This proposal for identification of boric acid as SVHC disregards the absence of adverse effects in 
multiple new studies of highly exposed workers in the borate industry.  
 
Because of concern that boron could cause infertility and developmental effects in humans as seen in 
rats, mice, rabbits, and dogs, there have been several attempts to find sufficiently highly exposed 
human populations.  One study evaluated the reproductive performance of workers exposed to 
borates in a borate ore processing plant over several years. Reproductive performance of workers 
was measured in terms of live births to the wives of workers subsequent to specific occupational 
exposures to disodium borates and boric acid (Whorton et al. 1984). The results were calculated as a 
“standardized birth ratio” (SBR). Participating male workers, (542 men or  72% of the 753 eligible 
workers) responded to a questionnaire with information on marital status, marital history, wife’s date of 
birth, and number, sex, and dates of birth of offspring from each marriage. Personal air sampler data 
were available for most jobs beginning in 1981, and it was assumed that exposures on jobs prior to 
that time were equal to or greater than those measured since. Categories of exposure to boron 
containing dust were arbitrarily assigned as “high” (>8 mg/m3), “medium” (3–8 mg/m3), and “low” (<3 
mg/m3). There was no relationship between exposure category and the standardized birth ratio 
(SBR). For the total cohort the SBR was 113 (529 observed births compared with 466.6 births 
expected), based on national fertility tables published for successive birth cohorts of women in the 
United States. The high exposure group with ≥2 years of consecutive high exposures had mean 
exposures per year of 19.7 mg/m3 (~2.9 mg B/m3). During the time period they worked in high 
exposure jobs (adjusted for gestation time and allowing for one to three spermatogenic cycles), the 
SBRs ranged from 121 to 125. Thus, from this retrospective fertility study, it was concluded that work 
involving high sodium borate exposure did not decrease fertility.  
The maximum-likelihood absorbed dose allowing for total respiratory retention and absorption and a 
10-m3 inhaled volume per 8-h workshift for a 70-kg man would be only 0.4 mg B/kg per day (28 mg 
B/day). 
 
In Turkey, a country with extensive borate ore deposits and the world’s largest mining and borate 
production facilities, Şayli and colleagues (Sayli et al. 1998; Sayli 2001; Sayli 2003; Sayli et al. 2003) 
and Tüccar et al. (1998) conducted extensive studies of fertility rates in the villages in borate regions 
and among the employees of the Turkish borate mines and plants and found the rates to be as high 
as in other parts of the country. A three-generation analysis of reproductive performance of workers at 
a borate processing facility in Turkey was made by means of individual pedigree charts.  The 
differences between groups compared to the general population were found statistically insignificant 
(Sayli 2003; Sayli et al. 2003).   
 
Çöl et al. (2000) evaluated infertility rates, gender ratio at birth, numbers of stillbirths and spontaneous 
abortions, premature births, and infant mortality rates among the families of 799 boron-exposed 
workers in Turkey. Patterns were compared with national or regional values, and production workers 
were compared with office workers. No significant adverse effects were found. Infertility rates among 
the workers were at the low end of the Turkish national rate. The ratio of boys to girls (1.12) was 
higher than the national average. Average pregnancies and live births to production workers exceeded 
those to office workers. Çöl et al. therefore concluded that boron exposure to workers did not 
adversely affect any of the indicators of fertility. 
 
The health impact of boron in drinking water was evaluated in populations served by public regional 
water supplies in Northern France.  Birth rates, mortality rates, and sex ratios were evaluated in 
municipalities with varying levels of boron in the drinking water. No adverse health effects were found 
in municipalities with high boron content in the drinking water compared to the reference zone or 
French general population. No statistical difference were found in the male-female sex ratios between 
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the different municipality zones in Northern France with different boron content in drinking water 
(Yazbeck et al. 2005).  
 
Relationships between boron exposure and male reproductive health were investigated in northeast 
China in boron mining and processing workers. A large number of publications resulted, although 
many are in Chinese. These were reviewed by Scialli et al. (2010) including translations of the 
Chinese-language articles. The study populations included men working in boron mining and 
processing in Liaoning province, men living in the same area (which has naturally high boron levels in 
the soil) but not working in the boron industry, and men living in a remote area (Chang et al. 2006). In 
addition to monitoring boron exposure, the researchers evaluated reproductive outcomes, sperm and 
semen quality, and Y:X chromosome ratios. 
 
Chang et al. (2006) found no significant differences between the boron workers and the local control 
group in multiple births, spontaneous miscarriage, stillbirths, more-boys-than-girls, or mean number of 
pregnancies fathered altogether. After adjusting for various confounders (age, education, race, 
tobacco, alcohol and soybean consumption) no significant difference was found in delay in pregnancy. 
Chang et al. reported a slightly lower mean total number of live births among boron workers, but this 
may have reflected the boron workers’ younger age, lower marriage rate, and less education.  
 
Liu et al. (2006) found no significant differences in any of the measurements of sperm quantity, 
motility, speed of the motile cells and departure from straight path in comparing the boron workers 
with both the local and remote comparison communities. Consumption of dried fruit and legumes was 
found to have significant effects on semen quality, although these were not related to boron exposure. 
 
Robbins et al. (2008) also compared the ratios of sperm containing the Y chromosome and sperm 
containing the X chromosome in men exposed occupationally and environmentally in the same 
Chinese cohort.  Significant differences were reported in sperm Y:X ratios when subjects were 
categorized by exposure group: the ratio among boron workers was 93%±3%, compared with 
96%±4% for men in the local community and 99%±3% for men in the remote community. However no 
correlation was found between daily boron absorption and Y:X ratios among the subjects, even with a 
wide range of boron exposures. The biological significance of the differences in Y:X sperm ratios 
among exposure groups is unclear.  Robbins et al. (2008) state that there were significant differences 
in men with “more boys than girls” between the groups as evidence that the Y:X sperm ratios have 
biological significance. However, the values reported for this do not follow the patterns for boron 
exposure or the Y:X ratio. The boron worker group (highest exposure) had a ratio of “more boys than 
girls” of 58%, while the local community group (intermediate exposure) had a ratio of 42% and the 
remote community group (lowest exposure) had a ratio of 77%.   
 
A review by Scialli et al. (2010) found that the methods used to describe exposure may have under-
estimated boron exposure. Mean daily exposures for the highly-exposed groups were 30 to 40 mg 
B/day. They agreed that the findings regarding testicular function were based upon standard methods 
used to evaluate semen quality and had reasonable statistical power. They also concluded that the 
methods used to evaluate reproductive success may not have been adequate and that the 
assessment of sex ratio in China is unlikely to be reliable. Scialli et al suggested that differences in 
Y:X ratios appeared to be more related to group membership than to boron exposure itself. Scialli et 
al. observed that Y:X ratio is not known to be associated with impaired semen quality, reproductive 
success or offspring health. Scialli et al. state: “In conclusion, while boron has been shown to 
adversely affect male reproduction in laboratory animals, there is no clear evidence of male 
reproductive effects attributable to boron in studies of highly exposed workers.” 
 
In a follow-up study of Robbins et al. 2008, Robbins et al (2010) examined correlations between B 
exposure and semen parameters (total sperm count, sperm concentration, motility, morphology, DNA 
strand breaks, apoptosis and aneuploidy) in B workers and in men residing in high exposure areas 
and low exposure areas. B concentration in blood, semen and post-shift urine were the highest in B 
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workers compared to men from the community comparison group (high exposure area) and low 
environmental B area. DNA strand breaks were similar across the exposure groups and did not 
correlate with B levels in blood or post-shift urine samples. Sperm aneuploidy and diploidy of 
chromosomes Y, X and 18 did not differ by exposure groups or B levels in post-shift urine or blood, 
which is consistent with the lack of genotoxicity of B. Regression modeling did not predict any semen 
parameters as affected by B exposure before or after controlling for age, abstinence interval, alcohol 
intake, smoking status and pesticide exposure. Robbins et al (2010) noted that the ratio of Y:X bearing 
sperm was not significantly correlated with any other sperm parameters, nor did it correlate 
significantly with the biological measure of B exposure. 
 
Prof Dr. Nursen Basaran from Hacettepe University, Ankara and Prof Dr. Yalcim Duydu  Ankara 
University, Ankara are currently conducting a study identifying the effect of boron exposure on 
reproductive parameters in male workers from the Bandmna Boric Acid production area in Turkey.  
The investigators recently released an Interim Report on the project entitled "Reproductive effects of 
boron exposure in humans".  The study population consists of 102 workers from a boric acid 
production plant and 102 workers from other workplaces.  Boron concentrations were determined in 
blood, urine, and semen samples collected from the workers.  FSH, LH, total testosterone and PSA 
were also determined in blood samples of the workers. Sperm concentration sperm motility, sperm 
morphology and DNA damage in sperm cells are among the most important parameters in identifying 
the unfavorable reproductive effects of a chemical exposure. Accordingly these parameters were also 
determined. Ambient air sampling and personal air monitoring was performed in order to estimate the 
inhalational boron exposure. Water and food samples were sampled in order to estimate the oral 
boron exposure.  The authors concluded that according to their preliminary results boron exposure 
have no negative effect on the reproductive toxicity endpoints. 
 
Human Data – DEVELOPMENTAL EFFECTS 
 
While developmental effects of boron have been observed in rodent bioassays that include fetal body 
weight reduction and minor skeletal variations, similar effects have not been observed in humans.  
Three epidemiological studies evaluating high environmental exposures to boron and developmental 
effects in humans have been conducted. Epidemiological studies of human developmental effects 
have shown an absence of effects in exposed borate workers and populations living in areas with 
some of the highest environmental levels of boron worldwide. 
 
Tuccar et al. (1998) investigated the effects of boron on reproductive and developmental effects in 
three generations of families living in boron rich regions of Turkey.  This study was part of a larger 
study of the health effects of boron in residents living in boron rich territories of Turkey (Sayli 2001; 
Sayli et al. 1998; Sayli 1998; Sayli 2003).  The study population was divided into three subgroups 
based on levels of environmental boron exposure.  Region I included residents living in boron rich 
territories, located close to borate pits and a processing plant. Drinking water in Region I come from 
natural springs and wells that contain as much as 29 ppm B.  Region II residents lived far away from 
borate deposits.  The concentration of boron in drinking water serving residents of Region II was 
between 0.30 and 0.50 ppm.    Region III residents were born and live within the study region with 
some residents close to and some far from deposits and pits.  Daily exposures of 6.77 mg/day for 
males living in the boron-rich region and 1.26 mg/day for controls was later estimated for residents of 
these regions by Korkmaz et al. (2007). However, no exposure estimates of women during their 
pregnancies were available. A total of 226 families over three generations from Region I, 164 families 
from Region II and 177 families from Region III were included in the study.  Questionnaires were 
administered by home visits, and workers were contacted at the borate plants and pits.  The 
questionnaires obtained information on number of pregnancies, early infant deaths, congenital 
malformations, stillbirths and spontaneous abortions. The infant death rate was higher in Region II, the 
region with the low boron levels, compared to the other regions.  No other significant differences in 
developmental effects were observed between high boron exposed populations compared to low 
boron exposed populations.  The observed number of congenital malformations was not sufficient in 
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the study groups to allow for statistical evaluation. Tuccar et al. concluded that no adverse effects 
were found among these human populations. 
 
Cöl et al. (2000) investigated infertility rates, gender ratio, stillbirths and spontaneous abortions, 
premature births or low birth weights, and infant mortality rates among the families of 799 workers 
(642 production workers, 157 office workers) at three production facilities in Turkey. Data was 
collected by personal interviews of workers at their work place in 1998.  The boron level in drinking 
water ranges from 1.7 to 9.4 ppm for Region I, from 2.79 to 5.94 in Region II and from 0.36 to 0.62 in 
Region III.  Dust concentrations in production departments varied from 1.11 to 2.96 mg/m3 in Region 
I, 0.69 to 9.25 mg/m3 in Region II and 0.39 to 9.47 mg/m3 in Region III.  No boron exposure 
measurements were available for the spouses of the workers during their pregnancies, however their 
exposures were likely lower than the male workers who would also exposed to boron at the production 
facilities.  No significant adverse effects were found among production workers with high boron 
exposures compared to national or regional rates or to office workers with low boron exposure. 
Infertility rates among the workers averaged 1.8% compared to the Turkish national rate of 1.49–
3.8%. When comparing the production workers to office workers, the only significant differences were 
that average pregnancies and live births among production workers exceeded those of office workers.   
 
There is no increase of premature births or low birth weights for these study regions when compared 
to national rates. Stillbirths per 100 pregnancies were 1.64 for Region I, 1.68 for Region III, but 3.09 
for Region II, compared to 1.5 per 100 pregnancies in the Turkish demographic and health survey. 
The number of premature births or low birth weight per couple was 0.14, 0.12 and 0.11 for Region I, 
Region II and Region III, respectively compared to 0.26 in Ankara.  
 
Spontaneous abortion rates per 100 pregnancies were 6.75, 7.31 and 8.97 for the three regions, 
similar to the national rate of 8.7 per 100 pregnancies.  The infant mortality rate per 1000 live births for 
Region I was 67.7, 91.8 for Region II and 66.3 for Region III, compared to an infant mortality rate of 63 
per 1000 live births in Ankara, and 43 per 1000 live births for Turkey.  Region II had the highest 
mortality rate but did not have the highest exposure to boron.  The differences between the regions 
were likely due to social and cultural issues.   
 
Cöl et al. concluded that exposure to boron did not to adversely influence the infertility ratio, the male 
to female ratio at birth, the number of stillbirths, the number of spontaneous abortions, the number of 
premature births with low birth weight and the infant mortality rate for the workers from three boron 
plants. Primary infertility, secondary infertility, sex ratio, stillbirth, prematurity/low birth weight, 
spontaneous abortions and infant mortality did not show any relation with work assignment. 
 
Chang et al. (2006) evaluated reproductive health in a cohort of boron mining and processing male 
workers (N=936) and a comparison group of males (N=251) in northeast China. The comparison 
group was selected from a community 30 miles away from the boron mines and processing plants with 
a known low background of environmental boron. This study was based on interview data from a 
larger study of workplace exposure to boron-containing compounds and adverse male reproductive 
effects.  The reproductive effects data was obtained by self-report of delays in pregnancy, pregnancy 
outcomes, total number of children, and gender of children. Exposure estimates for the boron workers 
was 31.3 mg boron/day and 1.40 mg B/day for the comparison group (Scialli et al. 2010). No exposure 
measurements were available for the wives of the workers whose boron exposure would be through 
environmental sources such as food and water. However, concentrations of boron in the surface 
water, well water, soil, legumes and potatoes of the boron workers group were greater than in the 
comparison group.  Well water in the boron group ranged from 37 to 600 times the comparison group, 
and the mean boron concentrations in legumes and potatoes from the boron group was approximately 
double those found in the comparison group. Reproductive health parameters evaluated included: 
delay in pregnancy, multiple births, spontaneous miscarriage, induced abortion, stillbirth, tubal or 
ectopic pregnancy, and boy/girl ratio. No statistically significant differences were observed between 
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the boron workers and the comparison group after adjustment for age, educational level, race, 
smoking, ethanol use, and soybean intake.   
 
In conclusion, among populations known to have the highest boron exposures worldwide, no adverse 
fertility or developmental effects have been observed, further supporting  that boric acid or disodium 
borates do not warrant listing as a SVHC and should not be placed on the “Candidate List”. 
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EUROPEAN DIAGNOSTIC MANUFACTURERS ASSOCIATION (EDMA): 
COMMENTS FOR ANNEX XV SVHC DOSSIERS 


 
Boric acid  


(CAS #: 10043-35-3, 11113-50-1; EC #: 233-139-2, 234-343-4) 
Disodium tetraborate, anhydrous  


(CAS #: 1303-96-4, 1330-43-4, 12179-04-3; EC #: 215-540-4) 
Tetraboron disodium heptaoxide, hydrate 


(CAS #: 12267-73-1; EC #: 235-541-3) 
 


21 April 2010 
 
 
EDMA, the European Diagnostic Manufacturers Association is the trade association 
that represents the In Vitro Diagnostic (IVD) industry active in Europe. EDMA 
membership brings together 23 National Associations in European countries and 39 of 
the major companies engaged in the research, development, manufacture or 
distribution of IVD products. Through its affil iated National Associations, EDMA 
represents in total more than 500 companies (or over 700 legal entities) across 
Europe. Since its establishment in 1979, EDMA acts in co-operation with other 
European and international trade associations representing medical devices, 
pharmaceuticals and biotechnology in general, as well as with scientific societies and 
patients organizations to make a real difference in health and life quality. 
 
NB: the information submitted by EDMA in this contribution covers Boric Acid, 
Disodium tetraborate, anhydrous and Tetraboron disodium heptaoxide, hydrate, 
hereafter “borates”. References to borates in this contribution should be understood as 
references to the three aforementioned substances. This is justified as the primary use 
of borates within the IVD industry is the generation of buffer solutions in which both 
kinds of borates are in fact used.1 
 
Abstract  
IVDs fulfi l a medical purpose. They do not come into contact with patients. IVDs 
containing borates are used only by professionally trained staff in professional clinical 
or laboratory settings. Requirements for management and mitigation of health risks to 
patients or users of IVD products are addressed within the requirements of Directive 
98/79/EC. 
IVDs are not made available to the general public and the potential for the general 
public to be directly exposed to borates in IVDs is minimal. With respect to professional 
users of IVDs, the concentration of borates in IVDs is below the concentration criteria 
of the first ATP. The risk of exposure by professional users is negligible, thanks to the 
design of IVDs and standard professional practices or occupational health and safety 
guidelines. 
Inclusion of borates in the Candidate List is not timely. In addition, the authorisation 
procedure under REACH is not adequate to address the concerns that are identified in 
Annex XV dossiers. Should authorities confirm the inclusion of borates in the 
Candidate List of Substances of Very High Concern, and later on in Annex XIV, an 
exemption for uses of borates in IVDs should be granted. 


                                                      
1 Whereas Disodium tetraborate (anhydrous) and tetraboron disodium heptaoxide are 
two different salts, when in aqueous solution they dissolve to a single substance – thus 
in fact there are only two substance concerned when assessing the impact of these 
three submissions in solution. 
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1. In vitro diagnostic medical devices: overview 
 


a. In vitro diagnostic medical devices: definition 
 
In Vitro diagnostic medical devices (IVDs) are the tests performed on biological 
samples to diagnose or rule out a disease. There is no direct physical contact between 
a patient and an IVD; rather, a sample (blood, urine, cerebrospinal fluid…) is extracted 
from a patient and analysed separately with an in vitro diagnostic medical device.  
 
IVDs are used for a number of medical purposes, such as: 


- Screening a disease: IVDs are used to diagnose a disease (e.g. HIV, HCV…) in 
a sample extracted from a patient;   


- Monitoring therapy: e.g. diabetic patients must monitor their glucose levels in 
the blood regularly. IVDs are used for this kind of medical application. 


- Ensuring the safety of the blood used in transfusions, or grouping blood and 
blood components: IVDs are used in blood banks to detect the presence of, or 
exposure to, a transmissible agent in blood or blood components in order to 
assess their suitability for transfusion. They are also used in blood banks to 
ensure the immunological compatibility of blood or blood components.  


- Pre-natal screening of women in order to determine their immune status towards 
transmissible agents (e.g. immune status tests for Rubella or Toxoplasmosis). 


- Screening for congenital disorders in the foetus (e.g. tests for Spina Bifida or 
Down syndrome)...  


 
b. Users of in vitro diagnostic medical devices 


 
In vitro diagnostic medical devices can be classified in two categories: 


- IVDs for self-testing: these devices are intended to be used by a lay person in a 
home environment for a medical purpose (e.g. a pregnancy test, a blood glucose 
meter…). IVDs for self-testing do not contain borates. 


- IVDs not intended for self-testing: these devices may contain borates. They are 
used in professional laboratory settings, by professionally trained staff,  and are 
not placed on the general market for use by the “general public” as defined in 
the RPA report2 (November 2008).  


 
c. IVD-specific regulatory framework  
 


In vitro diagnostic medical devices have their own EU regulatory framework: Directive 
98/79/EC of the European Parliament and of the Council of 27 October 1998 on in vitro 
diagnostic medical devices.  
The Essential Requirements of Directive 98/79/EC aim to ensure that conforming IVD 
products do not compromise the health and safety of patients and users. Requirements 
for management and mitigation of health risks to patients or users of IVD products due 
to the presence of any substance contained within these products are addressed within 
the requirements of this Directive.  
 
 


                                                      
2 “Assessment of the risk to consumers from borates and the impact of potential 
restrictions on their marketing and use – final report”, prepared for European 
commission – DG Enterprise and Industry, RPA, November 2008.  
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Summary: IVDs fulfil a medical purpose. They do not come into contact with 
patients. IVDs containing borates are used only by professionally trained staff in 
professional clinical or laboratory settings. Requirements for management and 
mitigation of health risks to patients or users of IVD products are addressed 
within the requirements of Directive 98/79/EC.  
 
 


2. Chemical properties of borates that are of relevance to the in vitro 
diagnostic industry  


 
a. Uses of borates by the in vitro diagnostic industry 


 
Borates are used in various IVD assays due to a combination of properties which 
seems to be unique to borates in particular: 
 
- Biocidal activity – Borates are known to have a mild biocidal activity which is of 
importance in preparations which contain substances of biological origin or which are 
used to analyse biological samples. Depending on the nature of the specific application 
the biocidal activity of the borates will be sufficient or may need to be supplemented 
with additional biocidal activity. It is our understanding that such biocidal activity in fact 
falls outside the scope of REACH regulation entirely and is addressed under the 
revised directive 98/8/EC on biocidal products, which are explicitly exempted from 
REACH 
 
- Buffer solution – Borates buffers provide excellent buffering properties over a pH 
range adequate for biochemical investigations. Furthermore borate buffers allow for 
stable relatively high salinity buffers 
 
- Proteins and other biological substances remain stable and thus suitable for analysis 
within a borate buffer even under strong buffering conditions 
 
It is the combination of these properties, as well as additional ones (e.g. stability under 
high voltage conditions) which have allowed a number of key biochemical applications 
to be developed based on the use of borates, for instance in the fields of 
immunodiagnosis, cytochemistry, protein electrophoresis etc.  
 
Though a number of other buffers do exist and are used in biochemical applications, 
EDMA has not been made aware of any one substance which could substitute for all of 
the essential properties of borates in the IVD field. 
 
 


3. Risks associated to uses of borates in in vitro diagnostic medical devices 
 


a. In vitro diagnostic medical devices are not available to the general public 
 
The RPA study commissioned by DG Enterprise and Industry (November 20083) 
provided input to the Commission on exceptions to the restriction for certain uses of 
borates as proposed under the 30th and 31st Adaptations to Technical Progress (ATPs) 
of Directive 67/548/EC. 
The study gave consideration to the likely exposure of consumers to borates present in 
the product and prioritized uses of borates on the basis of their potential degree of 
exposure. The process resulted in a shortl ist of uses with a significant degree of 


                                                      
3 Ibid.  
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exposure and which are not regulated by sector-specific legislation. These shortlisted 
uses were prioritized for further evaluation. After reviewing the uses and risks 
associated with borates for consumers not currently regulated by some sector-specific 
legislation, the RPA study concluded that risks associated with these other uses are 
unlikely to be of serious concern. Products containing borates used by 
professionals and not placed on the market for the general public were 
considered to present no direct risk to the general public from the formulation 
stage.  
 
IVDs containing borates are not made available to the general public. They are 
designed to be used in a clinical laboratory setting by professionally trained staff, in a 
closed system. Therefore, there is no risk of unwitting exposure to the general public to 
materials used in these products. Even at the level of waste, non-exposure to the 
general public is guaranteed: waste from IVDs is discarded in hospital sewer systems, 
where biological virus is treated to non-active.   
Thus, the potential for the general public to be directly exposed to borates in IVDs is 
minimal.   


 
b. Risks for professional users of IVDs are minimal and mitigated 


 
IVDs containing borates are not made available to the general public. Concerns may 
remain for the health and safety of the professional staff that use them. 
  
The Annex XV dossier for boric acid and sodium tetraborate references the 
classification of these chemicals according to the first ATP to Regulation (EC) N° 
1272/2008. Concentration limits for boric acid and sodium tetraborate are 5.5 w/w% 
and 4.5 w/w% respectively under this legislative instrument. The concentration of 
borates in IVDs is well below these thresholds (less than 2%, according to the 
estimation of an EDMA member). Therefore, these products do not meet the 
thresholds at or above which human health hazards are a concern.  
 
In addition, and even though levels of borates in IVDs are below the threshold stated in 
the Dangerous Substance Directive, the risk of exposure by professional users is 
negligible:  


- Professionally trained users do not come in contact with the components of 
these products under standard conditions of the product use. The products 
themselves are designed in such a way as to minimize contact by the trained 
professional users, under normal conditions of use as required by directive 
98/79/EC as well as at the stage of disposal.  


- Risk to users of IVDs is mitigated by the use of standard precautions as well as 
protective clothing and processes as specified by local regulations, standard 
professional practices and occupational health and safety guidelines. Laboratory 
practices, professional guidelines and standard precautions are implemented 
and are designed to protect individuals from hazards associated with the 
samples being measured by the IVD products. 


 
It is also important to note that the use of borates in laboratories, while noted in 
passing within the report submitted for Boric Acid by German authorities, was not 
included as a cause of concern by these authorities. 
 


c. Elements of international comparison 
 


Several national regulatory frameworks restrict borates, but not borates 
contained in in vitro diagnostic medical devices: 
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- Norway: Boric acid is prohibited from use in fish and shellfish and their 
products. 


- New South Wales: borates in detergents, water softeners, weak antiseptics, 
fertil isers, pesticides, pharmaceuticals is authorised, but the Food Standards 
Code does not permit borates in foods (as food or food ingredient)i. 


- Canada: The Hazardous Products Act prohibits toys containing boric acid if the 
substance is either accessible to a child or could be released on breakage or 
leakage. 


- Brazil: Boric acid and borax have been eliminated from preparations for topical 
administration in infants (Resoluçao n.552/ANVISA, 04/30/2001). 


According to our information, countries which have adopted restrictions for certain uses 
of borates never deemed it necessary or appropriate to extend the restriction to 
borates used in in vitro diagnostic medical devices.  
 
 
Summary: IVDs are not made available to the general public and the potential for 
the general public to be directly exposed to borates in IVDs is minimal. With 
respect to professional users of IVDs, the concentration of borates in IVDs is 
below the concentration criteria of the first ATP. The risk of exposure by 
professional users is negligible, thanks to the design of IVDs and standard 
professional practices or occupational health and safety guidelines.  
 
 


4. Considerations on the expediency of inclusion of borates in the Candidate 
List 


 
a. Consideration on the timing of Annex XV dossiers for borates 


 
The timing for submission of Annex XV dossiers for borates conflicts with other 
ongoing or expected regulatory developments: 


- Producers and importers of borates are currently in the process of developing a 
REACH registration dossier, which will be submitted by the December 2010 
deadline. The current Annex XV dossiers are based on fragmented information 
largely based on modelling data from the transition dossiers of these 
substances. The transition dossiers concluded that “There is a need for better 
information on occupational exposure for producing/importing processing sites, 
downstream user and consumer applications to adequately characterize the 
risks to workers and consumers from boron exposure via boric acid and sodium 
tetraborates”. Industry is following-up on these recommendations. The REACH 
registration dossiers will contain the necessary information to identify whether 
there are risks for workers and consumers requiring further measures. Including 
borates in the Candidate List in the absence of this information is therefore 
premature at this stage. 


- The Commission’s decision to classify certain borates (including boric acid or 
disodium tetraborates) is subject to two court cases that are currently before the 
European Court of Justice and the General Court. An annulment of classification 
would remove the basis for the inclusion of borates under REACH authorisation 
as well as the legal basis for including them in the authorisation process. In the 
light of this uncertainty, it is not appropriate at this stage to include boric acid or 
disodium tetraborates on the Candidate List. 


 
b. Considerations on legal instruments available 
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It is unclear why two national authorities are of the view that the authorisation 
procedure under REACH is appropriate to address risks associated to borates in 
consumer products: 


- Annex XV dossiers for borates list uses of borates that are regulated under 
sectoral regulations (the Cosmetics Directive, the Biocides Directive…) or by 
other European authorities (exposure through diet – regulated by EFSA4). It is 
unclear why these uses are mentioned in a REACH dossier when a large 
number of these uses are exempted from the scope of REACH. In all cases, 
concerns with uses of borates regulated by sectoral regulations should be 
addressed within the framework of these sectoral regulations. It is not the 
purpose of authorisation procedures to regulate sectors outside of the scope of 
REACH or to address “signals” to other European authorities that an action 
(restriction or equivalent) may be necessary on a given substance.  


- Other potentially hazardous uses of borates in consumer products falling under 
the scope of REACH as mentioned in Annex XV are limited, and in some 
instances contradict the conclusions of the RPA study of November 2008 (e.g. 
the risk associated with boron fertil isers were considered unlikely to be of 
serious concern; glass wool insulation is no longer present in the final product, 
and according to the RPA study, the potential for the consumers to be directly 
exposed to the borates present is minimal).  


 
Uses of borates that are of concern to authorities are very imprecisely defined in Annex 
XV dossiers. The inclusion of a substance in Annex XIV – if confirmed – has far-
ranging effects for industry sectors, and proposals should be proportionate to the 
concerns and risks. Inclusion of a substance in Annex XIV imposes a blanket-ban on all 
uses of the substance unless exempted or explicitly authorised; proposals for 
inclusions should therefore be driven by a clear perspective that benefits to customers 
will outweigh the costs of potential restrictions.  
EDMA is of the view that some of the uses of borates that are of concern to 
authorities should be regulated under different, sector-specific instruments, and 
that inclusion of borates in Annex XIV (if confirmed) is a disproportionate 
application of the authorisation procedure under REACH, given the imprecise 
identification of uses of borates in consumer products that may potentially 
present a risk.  
 


c. The case for an exemption for borates used in IVDs 
 
Should authorities confirm the inclusion of borates in the Candidate List of 
Substances of Very High Concern, and later on in Annex XIV, an exemption for 
uses of borates in IVDs would be appropriate: 


- As exposed in point 3 of this contribution, risks associated to the use of borates 
in IVDs are adequately covered by the IVD industry. 


- Reformulation efforts for assays containing borates would be extremely costly. 
An EDMA member has evaluated that they may reach 750 thousand to 1.5 
million euros per assay (IVD manufacturers can place on the market several 
dozens of assays). As the level of risk associated with the use of borates in 
IVDs is low, EDMA estimates that benefits to customers would not outweigh the 
costs of potential restrictions.  


- Borates are proposed for inclusion in the Candidate List on the basis of their 
potential hazards to human health. The REACH Regulation prevents the 


                                                      
4 See in particular the Opinion of the Scientific Panel on Dietetic Products, Nutrition 
and Allergies on a request from the Commission related to Tolerable Upper Intake 
Level of Boron (Request N EFSA-Q-2003-018) updated in January 2007. 
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Commission from considering the human health risks associated with this 
substance use in in vitro diagnostic medical devices. Article 60.2 states 
explicitly: “The Commission shall not consider the risks to human health arising 
from the use of a substance in a medical device regulated by (…) Directive 
98/79/EC of the European Parliament and of the Council of 27 October 1998 on 
in vitro diagnostic medical devices.”  Because only a potential human health risk 
is assigned to borates, and because this risk may not be considered in respect 
of the use of borates in in vitro diagnostic medical devices, there would be 
nothing to consider in an authorisation procedure concerning the use of borates 
in these products. IVDs should therefore be exempted.  


 
 
Summary: inclusion of borates in the Candidate List is not timely. In addition, the 
authorisation procedure under REACH is not adequate to address the concerns 
that are identified in Annex XV dossiers. Should authorities confirm the inclusion 
of borates in the Candidate List of Substances of Very High Concern, and later on 
in Annex XIV, an exemption for uses of borates in IVDs should be granted. 
 
 
 
 
 
 
 
 
 
                                                      
i http://www.foodauthority.nsw.gov.au/consumers/other-food-topics/borax-and-boric-
acid/  
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German Refractory Association Comments on Annex XV dossier on Disodium tetraborate  


 


 


 


General Comments 


 


The German Refractory association was really astonished about the Annex XV Dossier for 


identification Disodium tetraborate as Substance of very high concern. 


 


Disodium tetraborate is well regulated in different EU legislations. There are a lot of EU 


legislations, which mention Disodium tetraborate. There are also national legislations, which 


mention Disodium tetraborate. Putting Disodium tetraborate on the Candidate List for 


authorisation is considered an over-regulation and not necessary.  


The workplace exposure limit for Disodium tetraborate in Germany is 0,5 mg/m
3
. Based on 


monitoring data it could be demonstrated that it is no problem to meet the exposure limit. 


 


Disodium tetraborate has been used safely for a long time in the Refractory-Industry there are a 


lot of other substances, which are not regulated by several legislations. Therefore, the limited 


resources of the Member states would better be used to put other substances on the candidate list 


for authorization before Disodium tetraborate should be treated.  


 


The Annex XV-Dossier for Disodium tetraborate does not contain the complete available 


information. There are further studies, which are not mentioned, e. g. the Chinese worker study.  


On page eleven the author writes: "The RPA report was not available at the time..........Therefore, 


minimal data are available on consumer exposure." The Reach registration dossier will close this 


data gaps. Therefore the Member states should wait for their decision until the Reach registration 


dossier is submitted before December 2010. 


Our industry will provide worker and environmental exposure data for the Reach registration 


dossier.  


 


Disodium tetraborate is very important as binder for special shaped and unshaped refractory 


products. The German refractory industry is looking for alternative substances, however it will 


not possible to replace Disodium tetraborate completely.  


Not using Disodium tetraborate it would have enormous consequences for the environment. 


Due to the shorter life time of refractory materials without Disodium tetraborate, customers 


would have to replace more frequently the refractory products, with the consequence of a lot 


more raw materials are required (in a time of limited available resources). This means a higher 


environmental pollution by transport, a higher energy consumption for the calcination of raw 


materials and baking of the refractory products, a higher CO2-production detrimental to the 


targets to Europe´s in its Climate Change Programme (ECCP), more waste and last but not least 


supports the transfer of workplaces to counties outside of European Countries. 
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Refractory products with Disodium tetraborate are used in the Steel-, Glass-, Cement- and 


Aluminium-Industry. The authorisation of Disodium tetraborate also would therefore have severe 


consequences to those industries. 


 


Conclusions 


 


There are no reasons to place Disodium tetraborate on the candidate list at this point of time. A 


decision for further regulatory actions could take place at the earliest after the registration of 


Disodium tetraborate. The German Refractory Association requests that the Annex XV dossier is 


withdrawn.  


 


 


 


Yours sincerely, 


 


 
Elke Steinle 
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substance name: boric acid, EC # 233-139-2 / 234-343-4; CAS # 10043-35-3 / 11113-50-1


To whom it may concern:


Own scientific background related to the case


As professor emeritus of toxicology at IfADo, Dortmund/Germany, I am currently involved


in a collaborative research project with Prof. Yalcin Duydu, Ankara University, and Prof.


Nursen Basaran, Hacetepe University, Ankara, with aims at elucidating effects of boric


acid on human reproduction. My professional background can be seen from my CV, which


is available through my institute’s web page:


http://www.ifado.de/profil/Mitarbeiter/Bolt/index.php


Presently, I am serving as Chairman of the EU Scientific Committee on Occupational


Exposure Limits (SCOEL; DG Employment, Luxemburg).


By end of 2009, our research project has completed the phases of field studies and of the


analytical laboratory work. The raw data were discussed at IfADo with the scientific


advisory panel of the study on Feb. 16, 2010. The material is now in the state of statistical


evaluation. Manuscripts for publication will be completed in the 2nd half of this year. The


study was on 102 male workers of a boric acid production plant in Western Turkey and
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102 workers of a control group. Similar to the recent Chinese studies mentioned below


(Scialli et al. 2010; Robbins et al. 2010), our study comprised air monitoring and biological


monitoring (blood and urine) of boron exposure, detailed semen analyses and evaluations


of reproductive histories. Based on the biomonitoring data, total boron exposures in our


study were somewhat less, compared to those reported in the recent Chinese studies. As


in the Chinese studies, we did not see any exposure-related effects on reproductive


parameters.


Because of this own scientific involvement I am familiar with the current literature on the


reproductive toxicity of boric acid. This is the reason for me as an individual to comment on


the current proposal to identify boric acid as a substance of „very high concern“ (SVHC).


The present critical case


The Annex XV Dossier and the Transitional Annex XV Dossier for boric acid presented all


the relevant details of studies available up to 2009, in support of the current proposal to


identify boric acid as an SVHC according to Article 57(c). From the documented


experimental studies, a NOAEL for impairment of fertility (endpoint: testes atrophy and


infertility) was deduced of 26.6 mg boron/kg bw per day (Table 5 of the Annex XV


Dossier). For developmental effects (endpoints: reduction of foetal body weight, short rib


XIII/wavy ribs) an NOAEL of 9.6 mg boron/kg b.w. daily was deduced (Table 6 of the


Annex XV dossier). In contrast to genotoxicity/carcinogenicity, such effects have clear


thresholds.


The Annex XV Dossier states at the end of its Summary (p. 36) as pivotal, that


“epidemiological studies in humans are insufficient to demonstrate the absence of an


adverse effect on inorganic borates on fertility”. The cover date of the present Dossier is


February 2010, and the Dossier actually includes most of the literature published in 2009.


Since that time, two new publications on the highly exposed Chinese cohort have


appeared (Scially et al. 2010, Robbins et al. 2010), for which reference is made in the


Dossier only on a preliminary basis.
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The new paper by Scialli et al. (2010) presents a summary of all data heretofore available


on the highly exposed Chinese workers cohort. [It is noteworthy that the responsible senior


author of this report is Frank M. Sullivan, who is one of the world’s leading experts on


reproductive toxicity. As an expert in this field he has also served on scientific EU panels.]


The new paper by Robbins et al. (2010) presents specific data on human semen


parameters obtained from the highly exposed Chinese cohort. It arrives at the conclusion


that “no significant correlations were found between blood or urine boron and adverse


semen parameters”. Compared to previously described groups of workers (e.g. Whorton et


al., 1994), the workers of the Chinese cohort had significantly higher total daily boron


exposures.


With respect to the Summary statement of the present Annex XV Dossier, a re-evaluation


is therefore required based on the new data.


Human boron exposures related to possible effects


The human risk evaluation of inorganic boron compounds and, in consequence, an


identification as SVHC, must consider possible human exposures under normal or


reanonably foreseeable conditions of use on the one hand, and the fact that boron has


recently been shown to be essential in some animals and has been addressed as an


important nutrient in humans (Devirian and Volpe 2003; Nielsen 2008). The Tolerable


Daily Intake (TDI) for humans was evaluated by WHO to be 0.4 mg/kg. (WHO 1998).


Total boron exposure evaluations of the Chinese boron workers (see: Scialli et al, 2010,


Table 5) led to mean intake values for different years between 11.84 and 125 mg B/day,


with an extreme value of 469 mg/day. In the Chinese cohort of boron workers, for which


semen parameters were evaluated [now described by Robbins et al. (2010)] the mean


blood boron concentration was 499.2 ppb (i.e., ng B per g or ml blood), with an individual
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range up to 3568.9. In this cohort, no significant correlations were found between blood (or


urinary) boron levels and adverse semen parameters.


This is supported by findings of our own study. The data show the coherence of blood


boron (ppb) with the calculated daily boron intake (by food, drinking water and inhalation)


of our cohort in Turkey. As in the Chinese cohort, also in our group no adverse effects on


semen parameters were found. The comparison of blood boron levels shows that the


exposure in the Chinese group was generally higher than of our group.


Considering the boron exposure levels in our study and in other published studies (as


documented in detail in the Transitional Annex XV Dossier) we conclude that the


exposures documented for the Chinese cohort (as reported by Robbins et al. 2010)


represent a true worst case of possible human exposures [i.e., group mean: about 42


mg/day calculated daily boron intake; individual intake range up to about 500 mg per day].


This assessment, based on the reported blood levels and our own data, coincides with the


exposure estimates by the authors of the Chinese studies themselves (see: Scialli et al.,


2010, Table 5).


The present Annex XV Dossier (p. 38: Summary and discussion of reproductive toxicity“)


states that major toxicokinetic differences between laboratory animals and humans were


not likely, and that it is therefore assumed that the animal data are relevant to humans.


Given these conditions, the experimental NOAELs of 9.6 and 17.5 mg B/kg b.w. for


developmental toxicity and fertility, respectively, would be reached by a person of 75 kg


with a daily B intake of 720 and 1312.5 mg, respectively. Such theoretical uptake values


(where the experimental NOAELs are met) are by factors of more than 10 and 20,


respectively, higher than the mean B uptake in the Chinese cohort of Robbins et al.


(2010); these are also not met even by the most extremely exposed individuals in the


Chinese cohort.
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Conclusion


Taking these fundamentals together, boron is an essential nutrient on the one hand. On


the other hand, even extreme human worst-case exposures (i.e., those having occurred


within the Chinese cohort) do not lead to quantitative uptakes that meet the experimental


NOAELs for developmental or fertility toxicity. This very much supports the statement by


Robbins et al. (2010) of an absence of adverse effects on semen parameters in extremely


exposed humans.


These conclusions are further seconded by our own study on exposed boric acid workers


in Turkey, of which the results will be available later this year. In essence, it must be stated


that there is now a solid scientific database to evaluate the risks of human boric acid


exposures, under any exposure conditions feasible for normal or reasonably foreseeable


conditions of use. Taking both the experimental and human data together, it follows that


possible human exposures are quantitatively not sufficient to evoke reproductive toxicity


effects.


The intended identification of the substance as an SVHC is therefore not justified.
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COMMENTS ON ANNEX XV DOSSIERS 
 


GENERAL COMMENTS 


 


Ceramicolor (National Association of Ceramic Glaze, Inorganic Pigments and Metal 
Oxides) is the Italian Association, within Federchimica, which represents manufacturers 
of all materials involved in the production of tiles: frits destined for the ceramic industry 
or for applications on metal supports; inorganic pigments to be used as colorants for 
ceramics, as enamels for metal, or as compounds of paints and varnishes, inks, runner 
and plastics; and metal oxides employed in the chemical processes leading to frits and 
pigments, but also to anti-rust and stabilizers. 


For the purpose of REACH registration a frit consortium has been founded in Castellon, 
Spain. The Frit Consortium had access to the comments provided by the European 
Borates Association (EBA) regarding the inclusion of Boric Acid and Disodium tetraborates in 
Annex XV as SVHC substances. 


We feel that inappropriate priority is being given to inclusion of disodium tetraborates 
and boric acid in the Annex XV inclusion proposals. In particular, our sector evaluations 
of the circumstances of use of these key substances in frit applications, leads us to the 
conclusion that risks are well controlled at all life-cycle stages, and the applications are 
non-dispersive. 


 


SPECIFIC FRIT SECTOR COMMENTS 


Definition of frits and frits sector 
According to their classification as a differentiated substance under CAS No. 65997-18-
4 or EINECS No. 266-047-6, frits are defined as a mixture of inorganic chemical 
substances obtained from the fast cooling of a melted complex combination of 
materials by which the chemicals become insoluble vitreous compounds appearing in 
the form of scales or granules. Thus, ceramic frits are amorphous vitreous materials 
comprising mainly chemical oxides, which are the most important glass formers of 
technical and industrial interest in the production of glazes to be used for example in 
ceramic tiles. 
 
The frits sector is concentrated mainly in Spain and in other countries like Italy, 
Belgium, Germany, UK, Poland and Czech Republic. The Frit Consortium was 







constituted on June 4th, 2009, with headquarters in Castellon, Spain, and currently 
groups 32 companies, all of them are aware of the need to combine progress and 
economic development with technological innovation, employment creation and the 
protection of safety and environment, directing their lines of action towards the basis of 
the Lisbon strategy of the European Union and to a framework of sustainable 
development. 
 
The frits sector has done a considerable effort in R&D in order to achieve new products 
and quality improvement, without forgetting compliance with relevant environmental 
legislation such as the REACH regulation, IPPC, trade emissions, and so on. 


Manufacturing process of frits 
The manufacture of frits is covered by the IPPC Directive (2008/1/EC)1 and is 
technically explained in the BREF-Document on Best Available Techniques in the 
Glass Manufacturing Industry. Frits are manufactured using melting furnaces with a 
production capacity under 30 tons/day. The process is normally operated continuously 
(water or air cooled furnaces) but also discontinuous operation exists, i.e. in batches in 
rotary water cooled furnaces. 


In the manufacture of frits, the starting materials are formulated and melted at 1350 to 
1550 °C ensuring the vitreous matrix2. As a second step the material is cooled 
suddenly and, thus, turned into a solid material fragmented into insoluble compounds 
(fritting process). Figure  shows the frits production process.  


 
Figure 1: Manufacturing of frits  


A key issue that needs to be considered is the fact that during the production process, 
the boric acid or borate compound is chemically transformed from these substances 
into a complex solid solution which is a vitreous matrix containing boron. Therefore in 
these applications, the substances are essentially “Intermediates” as defined by the 
                                                 
1 Draft reference document on best available techniques in the glass manufacturing industry, 
July 2009 
2 Harlan Report. 2009 Validity Assessment of the Exemption Dossier Ceramic Frits, RCC Ltd, 
Switzerland, 2007 


Start of lifecycle 







REACH regulation. In addition, in these circumstances the transformed forms of boron 
are matrixed and have low bioavailability / leaching characteristics. 


Frits are used mainly to prepare glazes or enamels, which are then used to provide a 
glassy surface for protective and/or decorative purposes to a wide variety of articles. In 
many cases this surface is the only part of the article which is visible, and therefore it 
constitutes a critical part of the article. During the preparation of these articles (e.g. 
ceramic tiles, dinnerware, electronic devices), different processes such as firing take 
place, where the glaze or enamel becomes tightly fixed to a support, with the following 
consequences: 


• Formation of a compact, strong and resistant structure; 
• Reaction and immobilization of the inorganic raw materials into complex 


compounds (silicates) characterized by a high chemical inertia. 


Use of boron in frits 


The importance of the frits sector related to the uses of borates is well known, as is 
indicated in the Danish proposal of inclusion of Disodium tetraborate anhydrous in 
Annex XV of REACH. Table 4 of the mentioned document describes that glass and 
ceramics amount to 65% of the relative uses of borates in industry. Moreover, this 
document specifies that the demand for borates in the frits and ceramic sector has 
increased in the past years, and that the expected tendency is a 2-4% increase per 
year over the next five years. Besides, the “Assessment of the Risk to Consumers from 
Borates and the Impact of Potential Restrictions on their Marketing and Use” prepared 
by the European Commission specifically states that “one of the largest uses of borates 
in Europe is in frits and glazes for ceramics. 
 
Borates are included in frits formulations because of their low fusion temperature and 
their flux properties, with the scope to control fusion properties. Boric oxide, which is a 
generator of vitreous matrix, contributes decisively to form the vitreous structure, lower 
viscosity, and therefore strengths the matrix and reduces possibility of migration of 
elements3. 


Boric oxide may be introduced in a glaze as decahydrate borax, anhydrous borax or 
boric acid. During the process, boric oxide acts as a solvent and promotes chemical 
action between other constituents of the batch. It has the ability to dissolve other metal 
oxides and is thus an invaluable constituent of ground-coat enamels. Its solvent action 
on the surface layer promotes enamel adherence and the formation of an interfacial 
layer contributing to the bond between other components and the enamel. Attempts 
which have been made to produce satisfactory ground-coat enamels containing no 
boric oxide have all been unsuccessful, since such enamels are always very prone to 
copperheading effects. 


Boric oxide exerts a very pronounced effect on the expansion of enamel glasses and 
replacement of alkali by boric oxide reduces expansion to a considerable extent. The 
presence of boric oxide is usually associated with low viscosity and a rapid setting rate, 
and the good surface gloss of enamels with high boric oxide contents is quite 
characteristic. 


                                                 
3 Gazulla, M.F. et. al., Bol. Soc. Esp. Ceram. V., 44 [1] 21-31 (2005) 







Exposure and toxic effects of frits 
Different studies exist that show the inertness and lack of toxic effects of several frits, 
many of them containing boron in their composition4. In addition, it is well known within 
the frit manufacturing industry that exposure to boron is negligible from a workplace 
exposure perspective. Available measured data reported by representative companies 
within the frit sector show that concentrations rank between 0.01-0.06 mgB/m3 
(expressed as equivalent of boron) the TLV for boron being 2 mg/m3, which shows that 
the exposure to this element during frit production is absolutely negligible5. 
 
This data is significant when compared to the typical values for inhalation of borates 
given in the Danish proposal of inclusion of Disodium tetraborate anhydrous in Annex 
XV of REACH. Table 7 of this document indicates that, for the group where ceramic 
frits are included, typical inhalation exposure (expressed as equivalent of boron for 
disodium tetraborate anhydrous) is 0.75 mg/m3. The measured values available within 
the frits industries are 12.5 times lower than this value, even in the worst case (0.06 
mgB/m3). 
 
Boron is usually not measured in atmospheric emissions since it is well known that the 
amount of boron released is minimum. It also needs to be considered that all the 
companies manufacturing frits include appropriate filters in exhaust systems in order to 
minimize releases of boron and any other materials6. 
 


The highest exposure to elements like boron during the life cycle of frits should be 
expected during the handling of raw materials, and maybe during the milling operations 
right after the frit has been produced. However, the data described previously shows 
that exposure to workers or the environment during these steps is minimum (if not 
completely inexistent). In subsequent steps of the uses of frits, as described during the 
previous sections, the nature of the glazing process generates an even tighter structure 
which binds the glaze to final articles, which should in any case reduce even more any 
possible exposure to the elements contained in frits. 


 


It is important to underline that the “Assessment of the Risk to Consumers from 
Borates and the Impact of Potential Restrictions on their Marketing and Use” prepared 
by the European Commission, specifically states in its Table 4.5 that: “Frits and glazes 
used in ceramics are very unlikely to result in exposure to borates for consumers”; 
moreover, the following paragraph can be read at the same document (page 35-36): 
 
“Borates are also used in glazes and enamels (with borate concentrations of up to 
25%) for ceramics and other materials as well as being used within ceramic tiles. As for 
glass, such uses result in the borates being chemically bound into the product. 


                                                 
4 Harlan Report. 2009 Validity Assessment of the Exemption Dossier Ceramic Frits, RCC Ltd, 
Switzerland, 2007 
5 Both boric oxide and boric acid are used indistinctly at the workplace. TLV for boric oxide is 10 
mg/m3 and for boric acid is 2 mg/m3, therefore the most restrictive value is used. 
 
6 Vitreous Enamels, Borax Consolidated Ltd., 1960 







Although the resultant degree of exposure of consumers to boron containing 
compounds will be minimal, it could be argued that direct exposure to the borates (as 
defined for this study) will be zero - since they have been chemically transformed in the 
glass/glaze/enamel/ceramic production process34. Indeed, even the ingestion or 
inhalation of glass particles (from glass fibre dust for example) will not result in the 
release of borates from the glass”. 
 


Furthermore, it has to be stressed that any consumer exposure will be to transformed boron in a 
matrix, and not to the Annex XV proposed substances themselves. 


 


CONCLUSION 


The use of Boric Acid and other borates as raw materials in the frit manufacturing 
industry is totally safe. 
 
Boric Acid and Borates are an essential and irreplaceable ingredient in the 
manufacture of ceramic frits 
 
Taking into account all the information describe previously, and the fact that frits are 
including in Point 11 of Annex V of the Reach Regulation demonstrate the low concern 
that this type of material should have from the point of view of safety. 
 
Furthermore, as stated in Page 33 of the Annex XV dossier for Disodium tetraborate, 
anhydrous and Tetraboron disodium heptaoxide, hydrate, “there are no alternatives for 
use of borates in the production of ceramic frits as well as in glaze and enamel. By the 
industry, the borates used for producing the ceramic frits may be regarded as isolated 
intermediates as the ceramic frits are considered as a substance. Thus, the borates are 
intermediates in the production of frits.”.  
 
Following their demonstrated compromise with safety and the environment, companies 
involved in frit manufacturing dedicate many economic resources to R&D in order to 
find alternative ways for manufacturing of frits. As mentioned in the Danish proposal of 
inclusion of Disodium tetraborate anhydrous in Annex XV of REACH, currently it is not 
possible, due to technical reasons, to replace the use of borates in the manufacturing 
of frits. 


For these reasons, it is clear that the use of these raw materials in the production of frit 
should never be included in any kind of authorization process. 
 
Anyhow, we consider unnecessary to include boric acid and other borates in Annex XV 
given the large amount of information provided by EBA and others, being totally 
injustified include reference to authorization for the use in ceramic frits, which could 
cause an unnecessary impact on Manufacturers, Importers, Suppliers and Users in the 
EU 7  
 


 


 


                                                 
7 Assessment of the Risk to Consumers from Borates and the Impact of Potential 
Restrictions on their Marketing and Use, European Commission DG Enterprise and 
Transport 
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ECHA Consultation on boric acid and sodium tetraborate  


proposed as candidates for authorisation 
 
 


INTRODUCTION  
The European Oilfield Speciality Chemicals Association (EOSCA) has 40 member companies 


and 3 associate member companies who supply chemicals or related services to the oil and 


gas sector.   The role of EOSCA is to provide a forum for oilfield speciality chemical 


companies to address health, safety and environmental issues relating to the industry.   In the 


European marketplace the chemicals EOSCA members supply are used mainly offshore,  


consequently with ultimate discharge to the sea. 


 


EOSCA member companies are very concerned about the proposal to include boric acid and 


disodium tetraborates as candidates for authorization. 


 


Boric acid (EC numbers 233-139-2 & 234-343-4) and sodium tetraborate (EC number 


215-540-4) proposed as candidates for authorisation 


Disodium tetraborates and boric acid have been proposed as candidates for authorisation 


based on them being classified as toxicants for reproduction Category 2 (Commission 


Directive 2008/58/EC amending, for the purpose of its adaptation to technical progress, for 


the 30th time, Council Directive 67/548/EEC).   We understand that the classification of boric 


acid and a specific list of borates as Toxic for Reproduction Category 2, was controversial and 


has been heavily contested.   ECHA opened for consultation recently the proposals supported 


in Annex XV dossiers for the identification of Substances of Very High Concern (SVHC) as 


defined in Article 57 of Regulation (EC) No 1907/2006 (“the REACH Regulation”). 


 


EOSCA understands and supports the need to take the health risks of chemicals seriously, and 


the chemical suppliers to the Oil & Gas industry are already facing tough regulatory 


requirements with regards to prohibition, phasing out, prevention and mitigation measures for 


such chemicals by the OSPAR Commission.   However, the risk of human exposure to these 


chemicals can be reduced to acceptable levels by implementing suitable control measures not 


necessarily authorisation. 


 


EOSCA wishes to emphasize that boric acid and boron salts are naturally present in vast 


amounts in seawater, rocks and soil.   There is no evidence to indicate that these substances 


have any potential, to harm aquatic organisms or to accumulate in the food chain.   Indeed 


boron is cited as a mineral essential to human and animal health and is an important 


contributor for algae and plant growth.   We would request that exposure to seawater eg by 


fishermen and other marine users including recreational users, and to soil eg by farmers and 
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land workers including gardeners be given due cognisance in any assessment which may lead 


to authorization.   We question whether it is practicable to subject to authorisation substances 


so widely distributed in the natural environment. 


 


Current Situation 
The use and discharge of chemicals in the North Sea is currently controlled by the OSPAR 


Convention 1997 by which the North Sea countries that have offshore Oil & Gas Industry 


together with the European Community, cooperate to protect the marine environment of the 


North-East Atlantic.   Work to implement the OSPAR Convention and its strategies is taken 


forward through the adoption of Decisions,  which are legally binding on the Contracting 


Parties.   One of these is OSPAR Decision 2000/2 on a Harmonised Mandatory Control 


System (HMCS) for the Use and Reduction of the Discharge of Offshore Chemicals.  An 


integral part of the HMCS is the so-called “Pose Little or No Risk to the Marine 


Environment” (PLONOR) list.   Di-Sodium tetraborate (EC 215-540-4), sodium borate (EC 


215-604-1) and boric acid, sodium salt (EC 237-560-2) are currently included in this list 


because they are naturally present in seawater.  


 


Whilst the properties of a chemical with regards to human health and the environment should 


be investigated separately, the addition of these substances to the list of substances for 


authorization is likely to have an effect on their environmental status.   


 


EOSCA believes that these substances are not harmful to the environment and this point 


should be taken into account in the decision process to include these substances as candidates 


for authorization. 


 


 


 
 


Graham Payne 


Executive Secreatry EOSCA 
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FRIT CONSORTIUM 


 


COMMENTS ON ANNEX XV DOSSIERS FOR BORIC ACID & 


SODIUM TETRABORATES 


 


GENERAL COMMENTS 


The Frit Consortium has been informed of the inclusion of Boric Acid & Sodium 


Tretaborates in Annex XV as SVHC substances of the reach Regulation in the ECHA 


website. 


We feel that inappropriate priority is being given to inclusion of disodium tetraborates 


and boric acid in the Annex XV inclusion proposals.  In particular, our sector 


evaluations of the circumstances of use of these key substances in frit applications, 


leads us to the conclusion that risks are well controlled at all life-cycle stages, and the 


applications are non-dispersive. 


 


SPECIFIC FRIT SECTOR COMMENTS 


Definition of frits and frits sector 


According to their classification as a differentiated substance under CAS No. 65997-18-


4 or EINECS No. 266-047-6, frits are defined as a mixture of inorganic chemical 


substances obtained from the fast cooling of a melted complex combination of 


materials by which the chemicals become insoluble vitreous compounds appearing in 


the form of scales or granules. Thus, ceramic frits are amorphous vitreous materials 


comprising mainly chemical oxides, which are the most important glass formers of 


technical and industrial interest in the production of glazes to be used for example in 


ceramic tiles. 


 


The frits sector is concentrated mainly in Spain and in other countries like Italy, 


Belgium, UK, Poland and Czech Republic. The Frit Consortium was constituted on 


June 4th, 2009, with headquarters in Castellon, Spain, and currently groups 32 


companies, all of them are aware of the need to combine progress and economic 


development with technological innovation, employment creation and the protection of 


safety and environment, directing their lines of action towards the basis of the Lisbon 


strategy of the European Union and to a framework of sustainable development. 


 


The frits sector has done a considerable effort in R&D in order to achieve new products 


and quality improvement, without forgetting compliance with relevant environmental 


legislation such as the REACH regulation, IPPC, trade emissions, and so on. 


 







   
  


2 
 


Manufacturing process of frits 


The manufacture of frits is covered by the IPPC Directive (2008/1/EC)1 and is 


technically explained in the BREF-Document on Best Available Techniques in the 


Glass Manufacturing Industry. Frits are manufactured using melting furnaces with a 


production capacity under 30 tons/day. The process is normally operated continuously 


(water or air cooled furnaces) but also discontinuous operation exists, i.e. in batches in 


rotary water cooled furnaces. 


In the manufacture of frits, the starting materials are formulated and melted at 1350 to 


1550 °C ensuring the vitreous matrix2. As a second step the material is cooled 


suddenly and, thus, turned into a solid material fragmented into insoluble compounds 


(fritting process). Figure shows the frits production process.  


 
Figure: Manufacturing of frits  


 


A key issue that needs to be considered is the fact that during the production process, 


the boric acid or borate compound is chemically transformed from these substances 


into a complex solid solution which is a vitreous matrix containing boron. Therefore in 


these applications, the boric acid and sodium tetraborate substances are essentially 


“Intermediates” as defined by the REACH regulation. In addition, in these 


circumstances the transformed forms of boron are matrixed and have low bioavailability 


/ leaching characteristics. 


Frits are used mainly to prepare glazes or enamels, which are then used to provide a 


glassy surface for protective and/or decorative purposes to a wide variety of articles. In 


many cases this surface is the only part of the article which is visible, and therefore it 


constitutes a critical part of the article. During the preparation of these articles (e.g. 


ceramic tiles, dinnerware, electronic devices), different processes such as firing take 


                                                           
1
 Draft reference document on best available techniques in the glass manufacturing industry, 


July 2009 
2
 Harlan Report. 2009 Validity Assessment of the Exemption Dossier Ceramic Frits, RCC Ltd, 


Switzerland, 2007 


Start of lifecycle 
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place, where the glaze or enamel becomes tightly fixed to a support, with the following 


consequences: 


 


 Formation of a compact, strong and resistant structure; 


 Reaction and immobilization of the inorganic raw materials into complex 
compounds (silicates) characterized by a high chemical inertia. 


Use of boron in frits 


The importance of the frits sector related to the uses of borates is well known, as is 


indicated in the Danish proposal of inclusion of Disodium tetraborate anhydrous in 


Annex XV of REACH. Table 4 of the mentioned document describes that glass and 


ceramics amount to 65% of the relative uses of borates in industry. Moreover, this 


document specifies that the demand for borates in the frits and ceramic sector has 


increased in the past years, and that the expected tendency is a 2-4% increase per 


year over the next five years. Besides, the “Assessment of the Risk to Consumers from 


Borates and the Impact of Potential Restrictions on their Marketing and Use” prepared 


by the European Commission specifically states that “one of the largest uses of borates 


in Europe is in frits and glazes for ceramics. 


 
Borates are included in frits formulations because of their low fusion temperature and 


their flux properties, with the scope to control fusion properties. Boron, which is a 


generator of vitreous matrix, contributes decisively to form the vitreous structure, lower 


viscosity, and therefore strengths the matrix and reduces possibility of migration of 


elements3. 


Boron may be introduced in a glaze as decahydrate borax, anhydrous borax or boric 


acid. During the process, boron acts as a solvent and promotes chemical action 


between other constituents of the batch. It has the ability to dissolve other metal oxides 


and is thus an invaluable constituent of ground-coat enamels. Its solvent action on the 


surface layer promotes enamel adherence and the formation of an interfacial layer 


contributing to the bond between other components and the enamel. Attempts which 


have been made to produce satisfactory ground-coat enamels containing no boron 


have all been unsuccessful, since such enamels are always very prone to 


copperheading effects. 


Boron exerts a very pronounced effect on the expansion of enamel glasses and 


replacement of alkali by boron reduces expansion to a considerable extent. The 


presence of boric oxide is usually associated with low viscosity and a rapid setting rate, 


and the good surface gloss of enamels with high boric oxide contents is quite 


characteristic. 


Exposure and toxic effects of frits 


Different studies exist that show the inertness and lack of toxic effects of several frits, 


many of them containing boron in their composition4. In addition, it is well known within 


                                                           
3
 Gazulla, M.F. et. al., Bol. Soc. Esp. Ceram. V., 44 [1] 21-31 (2005) 


4
 Harlan Report. 2009 Validity Assessment of the Exemption Dossier Ceramic Frits, RCC Ltd, 


Switzerland, 2007 
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the frit manufacturing industry that exposure to boron is negligible from a workplace 


exposure perspective. Available measured data reported by representative companies 


within the frit sector show that concentrations rank between 0.01-0.06 mg B/m3 


(expressed as equivalent of boron) the TLV for boron being 2 mg/m3, which shows that 


the exposure to this element during frit production is absolutely negligible5. 


 


This data is particularly significant when compared to the typical values for inhalation of 


borates given in the Danish proposal of inclusion of Disodium tetraborate anhydrous in 


Annex XV of REACH. Table 7 of this document indicates that, for the group where 


ceramic frits are included, typical inhalation exposure (expressed as equivalent of 


boron for disodium tetraborate anhydrous) is 0.75 mg/m3. The measured values 


available within the frits industries are 12.5 times lower than this value, even in the 


worst case (0.06 mg B/m3). 


 


The highest exposure to elements like boron during the life cycle of frits should be 


expected during the handling of raw materials, and maybe during the milling operations 


right after the frit has been produced. However, the data described previously shows 


that exposure to workers or the environment during these steps is minimal (if not 


completely nonexistent). In subsequent steps of the uses of frits, as described during 


the previous sections, the nature of the glazing process generates an even tighter 


structure which binds the glaze to final articles, which should in any case reduce even 


more any possible exposure to the elements contained in frits. 


It is important to underline that the “Assessment of the Risk to Consumers from 


Borates and the Impact of Potential Restrictions on their Marketing and Use” prepared 


by the European Commission, specifically states in its Table 4.5 that: “Frits and glazes 


used in ceramics are very unlikely to result in exposure to borates for consumers”; 


moreover, the following paragraph can be read at the same document (page 35-36): 


 


“Borates are also used in glazes and enamels (with borate concentrations of up to 


25%) for ceramics and other materials as well as being used within ceramic tiles. As for 


glass, such uses result in the borates being chemically bound into the product. 


Although the resultant degree of exposure of consumers to boron containing 


compounds will be minimal, it could be argued that direct exposure to the borates (as 


defined for this study) will be zero - since they have been chemically transformed in the 


glass/glaze/enamel/ceramic production process Indeed, even the ingestion or 


inhalation of glass particles (from glass fibre dust for example) will not result in the 


release of borates from the glass”. 


 


Furthermore, it has to be stressed that any consumer exposure will be to transformed 


boron in a matrix, and not to the Annex XV proposed substances themselves. 


 


 


                                                           
5
 Both boric oxide and boric acid are used indistinctly at the workplace. TLV for boric oxide is 10 


mg/m
3
 and for boric acid is 2 mg/m


3
, therefore the most restrictive value is used. 
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CONCLUSION 


 
The use of Boric Acid and other borates as raw materials in the frit manufacturing 
industry is totally safe. 
 
Boric Acid and Sodium tetraborates are an essential and irreplaceable ingredient in the 
manufacture of ceramic frits 
 
Taking into account all the information described previously, and the fact that frits are 
included in Point 11 of Annex V of the Reach Regulation demonstrate the low concern 
that this type of material should have from the point of view of safety. 
 
Furthermore, as stated in Page 33 of the Annex XV dossier for Disodium tetraborate, 
anhydrous and Tetraboron disodium heptaoxide, hydrate, “there are no alternatives for 
use of borates in the production of ceramic frits as well as in glaze and enamel. By the 
industry, the borates used for producing the ceramic frits may be regarded as isolated 
intermediates as the ceramic frits are considered as a substance. Thus, the borates are 
intermediates in the production of frits.”.  
 
Following their demonstrated compromise with safety and the environment, companies 


involved in frit manufacturing dedicate many economic resources to R&D in order to 


find alternative ways for manufacturing of frits. As mentioned in the Danish proposal of 


inclusion of Disodium tetraborate anhydrous in Annex XV of REACH, currently it is not 


possible, due to technical reasons, to replace the use of borates in the manufacturing 


of frits. 


For these reasons, it is clear that the use of these raw materials in the production of frit 
should never be included in any kind of authorization process. 
 
Anyhow, we consider unnecessary to include boric acid and disodium tetraborates in 
Annex XV given the large amount of information provided by EBA and others, being 
totally injustified include reference to authorization for the use in ceramic frits, which 
could cause an unnecessary impact on Manufacturers, Importers, Suppliers and Users 
in the EU 6  


                                                           
6
 Assessment of the Risk to Consumers from Borates and the Impact of Potential Restrictions on their 


Marketing and Use, European Commission DG Enterprise and Transport 
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 Up/10/133/Su 4393 22.4.2010
 DI Dr. Marko Sušnik 
 


 
 
 
Öffentliche Konsultation zu Borsäure und Boraten 
 
Sowohl die Borsäure als auch die betroffenen Borate wurden mit der 30. Anpassungs-
richtlinie der StoffRL als CMR-Stoff in Anhang 1 eingestuft. Mit Inkrafttreten der CLP-
Verordnung trat Allerdings trat Anhang 1 der Stoffrichtlinie allerdings außer Kraft. 
Mit der 1. ATP der CLP-Verordnung wurden diese Einstufungen in den Anhang VI 
dieser Verordnung aufgenommen. Darauf (und zwar lediglich durch den in der CLP-
Verordnung möglichen Verweis) beruht auch die Begründung für die Aufnahmen 
dieser drei Stoffe in die Zulassungskandidatenliste. Allerdings bestehen Zweifel an 
der Rechtmäßigkeit der Aufnahme dieser Einstufungen in den Anhang VI der CLP-
Verordnung, da diese erfolgte, ohne das in der Verordnung vorgesehene Prozedere 
nach Titel V, Kapitel 1 zur harmonisierten Einstufung einzuhalten. Ein diesbe-
zügliches Vorabentscheidungsverfahren wird gerade vom EUGH behandelt. Aus 
Gründen der Rechtssicherheit für die Wirtschaft ist der Ausgang dieses Verfahrens 
abzuwarten und die Stoffe zum jetzigen Zeitpunkt nicht in die Zulassungskandidaten-
liste aufzunehmen. Die Aufnahme in die Zulassungskandidatenliste führt  für Unter-
nehmen zu kostenintensiven, zusätzlichen Verpflichtungen (z.B. Informationsver-
pflichtungen für Erzeugnisse gem. Art. 33 REACH), die eventuell nicht notwendig 
sind, falls die Stoffeinstufungen zu Unrecht erfolgte. 
 
Gleichzeitig möchten wir auch festhalten, dass Borverbindungen, insbesondere 
Borsäure und Borate, bereits umfassend seitens der Behörden wissenschaftlich auf 
mögliche Risiken geprüft worden sind. Diese Prüfung ergab, dass von keinem Risiko 
bei den gebräuchlichen Verwendungen ausgegangen werden kann. Die hohen 
spezifischen Konzentrationsgrenzwerte für die Einstufung in Gemischen untermauern 
diese Schlussfolgerungen. Da die Zulassung nach Titel VII eindeutig risikobezogen 
ist, ist es unverständlich, warum Stoffe, für die europäische Behörden bereits ein gut 
beherrschbares bzw. kein Risiko festgestellt haben, das Verfahren nach Art. 58 
durchlaufen sollen. Die Basis der Zulassung nach Art. 55 besagt klar: 
 


„Zweck dieses Titels ist es, sicherzustellen, dass der Binnenmarkt reibungslos funktioniert 
und gleichzeitig die von besonders besorgniserregenden Stoffen ausgehenden Risiken 
ausreichend beherrscht werden und dass diese Stoffe schrittweise durch geeignete 
Alternativstoffe oder -technologien ersetzt werden, sofern diese wirtschaftlich und 
technisch tragfähig sind.“ 


 







 


Demzufolge kann die Aufnahme eines Stoffes in die Kandidatenliste nicht statthaft 
sein, wenn das Risiko beherrscht wird und es von Beginn an klar ist, dass dieser Stoff 
nicht in Anhang XIV aufgenommen werden wird. Wären nur die inhärenten Eigen-
schaften das ausschlaggebende Kriterium, dann sollte man davon ausgehen können, 
dass der Gesetzgeber ein Verfahren hätte bestimmen müssen, wie ein Stoff nach 
entsprechender Prüfung auch von der Kandidatenliste entfernt wird. Das Kriterium 
der inhärenten Eigenschaften nach Art. 57 wird unserer Ansicht erst dann relevant, 
wenn man gemäß Art. 55 berechtigt davon ausgehen kann, dass ein Risiko vorliegt. 
 
 
Aus oben genannten Gründen erachten wir die Aufnahme folgender Stoffe in die 
Kandidatenliste nach Art. 59 Abs. 1 als nicht statthaft: 
- Borsäure      EC 233-139-2 und 234-343-4 
- Dinatriumtetraborat, wasserfrei   EC 215-540-4 
- Tetrabordinatriumheptaoxid, hydrat  EC 235-541-3 
 
Beste Grüße 
 
Marko Sušnik 
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gemäß §14 GefStoffV


Ersteller: Jan Raudszus
Stand: 18.11.2009
Stand SDB: 29.01.2009


Betrieb: EKK Testbetrieb
Betriebsstelle: Gesamte Anlage
Arbeitsbereich: TÜC


Arbeitsplatz: Borsäureansetzbehälter
Tätigkeit: Ansetzen von Borsäure
Ausführung: 


Technische Borsäure
enthält: Borsäure


Gefahrstoffbezeichnung


Unterschrift des Verantwortlichen Unterschrift des Erstellers


Unterschrift
Kann die Fortpflanzungsfähigkeit beeinträchtigen.
Kann das Kind im Mutterleib schädigen.
Unverträglichkeit mit Kalium und Acetanhydrid.
Wässrige Lösungen reagieren nur schwach sauer.
Metalloxide sind in Borsäure löslich.


Gefahren für Mensch und Umwelt


Exposition vermeiden - vor Gebrauch besondere Anweisungen einholen.
Atemschutz: P3 Maske
Augenschutz: Dichtschließende Schutzbrille tragen.
Handschutz: Schutzhandschuhe aus Chloropren (rot, schwarz) oder
Nitrilkautschuk (Durchbruchzeit 8 h) tragen.
Körperschutz: Einmalanzug


Schutzmaßnahmen und Verhaltensregeln


Maßnahmen bei unbeabsichtigter Freisetzung:
Mechanisch aufnehmen, ggf. Reste aufsaugen.


Verhalten im Gefahrenfall


Notruf: 2222


Augenkontakt: Augen mehrere Minuten bei geöffnetem Lidspalt
unter fließendem Wasser spülen. Bei anhaltenden Beschwerden
Arzt konsultieren.
Einatmen: Für Ruhe, Frischluft und Arzthilfe sorgen.
Hautkontakt: Hautpartien mit viel Wasser u. Seife abwaschen.
Verunreinigte Kleidung entfernen.
Verschlucken: Sofort Mund ausspülen, reichlich Wasser
nachtrinken u. Arzt verständigen.


Erste Hilfe


Sachgerechte Entsorgung



J6337

Rechteck



J6337

Rechteck



J6337

Rechteck
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21 April 2010 


 
 


COMMENTS ON ANNEX XV DOSSIERS  
for Boric acid and Disodium Tetraborate  


from the viewpoint of the European glass industry 
 


 
1. Glass is a substance. It is obtained by a mineralogical transformation 


process, resulting in a chemical matrix.  
 


Under REACH glass is a substance (see annex V (11) REACH). The raw materials 
used to manufacture glass react to create a new chemical substance, totally different 
from the starting materials. The constituents of glass are not present as simple 
compounds such as metals or oxides. The toxicological effects of the constituents 
present in the glass are different from those foreseeable for the raw materials. 
 
Disodium tetraborate and boric acid used as raw materials (starting materials) are 
no longer present as such in the glass once it is formed during the melting process. 
Therefore exposure of humans or the environment to glass (dust) does not result in 
exposure to  disodium tetraborate and/or boric acid. 
 
 
2. Borates are an essential and irreplaceable ingredient in the manufacture of 


many widely used and numerous specialized high-technology glass 
products.  


 
Borates are used as raw materials for mainly two applications in the glass industry:  
a) borosilicate glass (e.g. glass for laboratories, pharmaceutical glass, cookware, 


LCD glass, Continuous Filament Glass Fibre, glass micro fibres),  
b) frits or enamels in decorative applications on other types of glass, such as soda 


lime glass. 
In many other glasses borates are used as a flux in order to lower the melting 
temperature of the batch, to reduce the viscosity and surface tension of the melt 
during the production, to improve the thermal shock resistance and to improve the 
chemical durability of the finished glass. Boron is an essential element of the glass 
network and chemically bound.  
 


Borosilicate glass is used in a number of applications for its special properties that 
cannot be achieved with soda-lime glass. Notably, borosilicate glass: 
 


 has a low linear thermal expansion coefficient (about one-third that of soda-
lime glass (3.3 instead of 9 x 10-6/K)); 


 has high thermal shock resistance (approximately 3 times higher than soda-
lime glass); 


 is approximately 2.3 times stronger than soda-lime glass; 


 has a better thermal stress behaviour than soda-lime glass because of a 
higher softening-point; 


 has a high chemical resistance. 
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These characteristics make it ideal for applications such as: 
 


 Telescopes and other optical applications (lenses, eye glasses, etc.), which 
need low thermal expansion and high purity of glass to avoid distortion of the 
image; 


 Glass cookware (“Pyrex”®, “DURAN” ® and others) and solar collectors which 
require resistance to rapid temperature changes; 


 LCD screens, which are very thin (< 1 mm) and need to be very strong to 
resist bending; 


 Laboratory ware, which needs to be resistant to strong temperature variations 
and to a large range of chemicals; 


 Decorative glass, for its scratch resistance due to its mechanical strength; 
 Continuous Filament Glass Fibre (CFGF) products for reinforced plastics, such 


as composite materials for transportation (automotive), marine, infrastructure, 
energy (wind blades, etc.), which need to be strong, light weight, non-
corrosive, etc. Also, CFGF yarn fabrics are an indispensable component of 
“printed circuit boards” used throughout the electronic supply chain. N.B.: Glass 


Fibre Reinforced Plastics (GFRP) are a key material to meet future goals for energy 
conservation and reduction of CO2 emissions. 


 Glass micro fibres used mainly as insulation wool (mineral wool) and High 
Efficiency Air & Liquid Filtration Media (HEPA & ULPA Clean Room) and 
separation applications (e.g. battery separator). Boron is an essential element 
in non-biopersistent glass micro fibres that are mainly used today and which 
have no more a carcinogenic potential in the lungs since they rapidly 
disintegrate in the lung and can be easily eliminated of the body. 


 
 
3. Borates are irreplaceable in most applications and can only be substituted in 


very few cases. 
 
The duty to authorise the use of boric acid and disodium tetraborate or their 
restriction could result in the disappearance from the European market of numerous 
indispensable and useful products that pose no risk to either the consumer or the 
environment. 
 
A difference needs to be made between borates and boric acid used as a raw 
material in the production of glass and other uses in the glass industry.  
When disodium tetraborates or boric acids are used as raw materials (starting 
materials) for glass production we consider them as “intermediates” under REACH. 
Therefore they do not fall under the authorisation procedure for SVHC under REACH. 
 
In a few cases however, when disodium tetraborate or boric acid are used in the 
processing of glass (i.e. without use of high temperatures), they will be directly 
impacted by the SVHC classification and could be subject to authorisation under 
REACH. 
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4. Examples of evidence of low exposure to boric acid and disodium 


tetraborates during production of glass/glass fibres. 
 


In Germany, the current occupational exposure level for boric acid and disodium 
borates is 0.5 mg/m³ (expressed as B) (TRGS900, update 04.02.2010).  According to 
the German Employer’s Liability Insurance Association (Verwaltungs-
Berufsgenossenschaft - VBG) the measured values of boron compounds pose no 
risk to workers as they are far below current limit values. Data for boron and disodium 
tetraborates were obtained between 1996 and 2008 from 11 German glass 
production plants, e.g. container glass, flat glass, special glass and glass fibre. The 
data were measured in different working places, e.g. storage of raw materials, 
weighing and mixing, batch preparing, batch conveying systems, melting, and 
processing. All measured values were far below the limit value. The measured 
concentrations in the air at the working place were between 0.00013 and 0.02 
mg/m3(expressed as boron), which is below the limit value of  0.5 mg/m³.  
 
Dust measurement in a German fibre glass plant (batch house) showed that 
respirable (alveolar) dust was below 0.16 mg/m³ and inhalable (total dust) below 1.05 
mg/m³. The respirable limit values are 3 mg/m³ and 10 mg/m³. Since 10% borax 
pentahydrate is used in the batch, we assume that the boron concentrations are far 
below the occupational exposure limit of 0.5 mg/m³ (expressed as B).  
 
In France, one French company made 8-hour exposure measurements using 
dosimeters during glass tank loading operation and batch preparation, the two most 
critical operations from an exposure perspective. The results expressed as B (<2 
mg/m3) showed boron exposures well below the French exposure limit value of 10 
mg/m3. 
 


5.  Comments to the text in the dossier  


(Annex XV Report EC 215-540-4 and CAS 1130-43-4). 


 
Page 28, 2.3.2.1 Glass and glass fibres 
Based on the above said, glass and the glass of fibres made of glass are new 
substances where the original borate compounds have been consumed completely 
during the manufacturing process. Borosilicate glass types contain the boron element 
completely integrated in the glass matrix. For historical reasons and simplification, 
the boron content in glass is expressed as B2O3 although neither this substance nor 
other borates are present in the glass.  
Exposure to glass dust or fibres can therefore not be considered as an exposure to 
borates but an exposure to glass. Generally, exposure to glass dust and fibres of 
glass wool are considered as being exposure to inert dust. 
 
In a test performed according to the OECD test guideline 105, in which an attempt is 
made to dissolve glass in water, it was shown for glass wool that the solubility of 
glass in water is less than 10 mg glass per litre of water. 
As a conclusion the glass is 4000 times less soluble than disodium tetraborate 
pentahydrate and the boron uptake from glass can therefore be regarded as 
negligible.  
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Page 28, 2.3.2.2 Ceramics 
Borates are used as raw materials for frits. We therefore think that the same 
comment as to glass is valid for this section and it should be removed since it is not 
related to exposure to borates. 
 
Page 32, table 8 
Remove glass wool (and ceramics) since it is not relevant 
 
Page 33, 3.1 glass and glass fibres 
Please delete the first section “The boron content has gradually been reduced from 
8-10% B2O3 by weight to 5%. Furthermore, boron-free glass fibres are available. In 
the production of boron-free glass a different mix of oxides is used under different 
heat conditions but boron is not substituted by another additive (RPA, 2008)” and 
replace by the following; 
 
1. Continuous Filament Glass Fibre (CFGF) 
The most commonly used glass formulation for manufacturing Continuous Filament 
Glass Fibre is known as E-glass. Historically, E-glass has been based on silicon, 
calcium, aluminium and boron as main elements. 
Boron plays an important role in E-glass: it is the one flux that facilitates a necessary 
compromise between viscosity (processing temperatures), glass devitrification 
properties, moisture resistance, and lower temperature melting of the batch.  
More recently, boron free E-glass formulations have been developed and are 
commercially available. Boron free E-glass formulation is however protected by 
patents and manufactured only by two companies which have also developed 
manufacturing technology suitable for the production of boron-free E-glass.  
 


E-glass formulation is specified by several standards like e.g. ASTM D578. While for 
general applications, the boron content can vary from 0 to 10% (w/w, expressed as 
B2O3), it is to be noted that, by standard, CFGF glass fibre yarn products for printed 
circuit boards and aerospace applications must have a boron content of 5 to 10% 
(w/w, expressed as B2O3)  
 
2. Glass Micro Fibres (insulation wool and filtration fibres) 
Boron is an essential ingredient in the manufacture of glass micro fibres because 
there are no known boron-free glass formulas that meet the end product needs of 
moisture resistance and bio-solubility (non-biopersistent fibres that have no 
carcinogenic potential) and rotary insulation manufacturing equipment. Boron is the 
one flux that facilitates a necessary compromise between viscosity (processing 
temperatures), glass devitrification properties, moisture resistance, and bio-solubility. 
Other glass fluxes such as alkali and alkaline earth oxides cannot achieve this 
compromise in a boron-free glass. A more detailed discussion of the impact of boron 
on micro glass fibre can be found in the following published article: 


 
“F. L. Harding, J. F. Bauer, H. H. Russell, and X. Xu,  The Use of Boron Oxide in 
Glass Fiber Formulations, Proceedings of the Second International Conference on 
Borates:  Borate Glasses, Crystals, and Melts, July 1996, Society of Glass 


Technology.” 
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Präventionsstab Glas/Keramik  
 


 
 
 


Datenbankrecherche 
„Bor in der Glasindustrie“ 


 
Gefahrstoff Bor und seine Verbindungen 
UVT Verwaltungs-Berufsgenossenschaft, Präventionsstab Glas/Keramik 


 
In den Branchen Flachglas, Herstellung und Verarbeitung 
 Hohlglas, Herstellung und Verarbeitung 
 Technisches Glas (einschl. Labor- und optisches Glas), Herstellung und Verar-


beitung 
 Spezialglas, Herstellung und Verarbeitung 
 Glasfasern, Herstellung und Verarbeitung 
  
Gefahrstoffe Bor und seine Verbindungen 
 Dibortrioxid (Boroxid), aus B ber. 
  
Grenzwert Zur Zeit gibt es keinen gültigen Grenzwert für Bor 


Daher sollte zur Orientierung der im Jahre 2000 letztlich gültige Grenzwert von 
15 mg/m³ (gemessen im E-Staub) herangezogen werden 
 


Bewertung Die Datenbankrecherche ergab für die Gefahrstoffe Bor und seine Verbindun-
gen und Dibortrioxid (Boroxid), aus B berechnet, die in der folgenden Tabelle 
aufgelisteten Messwerte. 
 
Der kleinste Wert liegt bei 0,00013 mg/m³ in den Arbeitsbereichen: 
- „Mischraum, Trockenverarbeitung, Einwiegen der Rohstoffe“ 
- „Nachbearbeitung, Dekorationsabteilung, Siebdruck“ 
 
Der größte Wert liegt bei 0,12 mg/m³ im Arbeitsbereich 


- „Maschinen und Verfahren zum Zerkleinern, sonstige“ 
 
Bei allen Messwerten liegt der Wert bei: 
< 1 % des Grenzwertes von Bor (aus 2000) von 15°mg/m³ 
< 1 bis max. < 24 % des AGW von Borax 0,5 mg/m³ 
 
Die % Anteile > 10% des AGW sind farblich gekennzeichnet. 
 


 
Für den Gefahrstoff Borax / Natriumtetraborat gibt es einen AGW: 0,5 mg/m³ 
 
Bemerkung Y (TRGS 900): Ein Risiko der Fruchtschädigung braucht bei Einhaltung des AGW und des BGW 
nicht befürchtet zu werden. 
RE2 (EG) Stoffe, die als fruchtschädigend für den Menschen angesehen werden sollten. 
RF2 (EG) Stoffe, die als beeinträchtigend für die Fortpflanzungsfähigkeit des Menschen angesehen werden 
sollten. 


 


VBG 
Verwaltungs- 
Berufsgenossenschaft 


 







Seite 2  
zum Schreiben des Messtechnischen Dienstes der VBG 
Datenbankrecherche „ Bor in der Glasindustrie“ 
 
 


 


 
Arbeitsbereiche nach Codierung in der  
MEGA - Datenbank 


Messwert 
von 
bis 


% des 
Grenzwertes 


von Bor 
(aus 2000) 
15 mg/m³ 


% des 
AGW 
von 


Borax 
0,5 mg/m³ 


Rohmaterial-, Zwischenlager, Raum = 0,003 mg/m³ < 1 % < 1 % 
 = 0,006 mg/m³ < 1 % < 2 % 
   
Fördern, manuell (z. B. Schippen) = 0,047 mg/m³ < 1 % < 10 % 
   
Mühle, allgemein = 0,0034 mg/m³ < 1 % < 1 % 
    
Gemengeherstellung, allgemein = 0,0011 mg/m³ < 1 % < 1 % 
 < 0,0019 mg/m³ < 1% < 1% 
 < 0,002 mg/m³ < 1 % < 1 % 
 < 0,0021 mg/m³ < 1 % < 1 % 
 = 0,0024 mg/m³ < 1 % < 1 % 
 = 0,0026 mg/m³ < 1 % < 1 % 
 = 0,0027 mg/m³ < 1 % < 1 % 
 = 0,0064 mg/m³ < 1 % < 2 % 
 = 0,02 mg/m³ < 1 % < 5 % 
   
automatische Gemengeherstellung, Anlage < 0,0047 mg/m³ < 1 % < 1 % 
 = 0,018 mg/m³ < 1 % < 4 % 
   
Mischraum, Trockenverarbeitung = 0,0034 mg/m³ < 1 % < 1 % 
 = 0,0048 mg/m³ < 1 % < 1 % 
 = 0,007 mg/m³ < 1 % < 1 % 
 = 0,0093 mg/m³ < 1 % < 1 % 
 = 0,011 mg/m³ < 1 % < 3 % 
 = 0,012 mg/m³ < 1 % < 3 % 
   
Mischraum, Trockenverarbeitung, Einwiegen der 
Rohstoffe 


= 0,00013 mg/m³ < 1 % < 1 % 


 = 0,00043 mg/m³ < 1 % < 1 % 
 = 0,005 mg/m³ < 1 % < 1 % 
 = 0,02 mg/m³ < 1 % < 4 % 
   
Mischer, Raum < 0,002 mg/m³ < 1 % < 1 % 
 < 0,002 mg/m³ < 1 % < 1 % 
   
Einlegen von Scherben und Gemenge, automatisch, 
halbautomatisch, manuell 


< 0,0016 mg/m³ < 1 % < 1 % 


 < 0,0016 mg/m³ < 1 % < 1 % 
 < 0,0016 mg/m³ < 1 % < 1 % 
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Arbeitsbereiche nach Codierung in der  
MEGA - Datenbank 


Messwert 
von 
bis 


% des 
Grenzwertes 


von Bor 
(aus 2000) 
15 mg/m³ 


% des 
AGW 
von 


Borax 
0,5 mg/m³ 


 = 0,003 mg/m³ < 1 % < 1 % 
 < 0,007 mg/m³ < 1 % < 1 % 
 = 0,009 mg/m³ < 1 % < 1 % 
 = 0,03 mg/m³ < 1 % < 6 % 
   
Einlegen von Gemenge, maschinell = 0,0012 mg/m³ < 1 % < 1 % 
 = 0,0014 mg/m³ < 1 % < 1 % 
 = 0,01 mg/m³ < 1 % < 2 % 
 = 0,013 mg/m³ < 1 % < 3 % 
 = 0,015 mg/m³ < 1 % < 3 % 
 = 0,038 mg/m³ < 1 % < 8 % 
   
Schmelzwanne = 0,021 mg/m³ < 1 % < 5 % 
 = 0,027 mg/m³ < 1 % < 6 % 
   
Schmelzöfen, allgemein = 0,072 mg/m³ < 1 % 12,5 % 
 = 0,11 mg/m³ < 1 % 22 % 
   
Härteöfen, Beschickung = 0,0078 mg/m³ < 1 % < 2 % 
   
Härteöfen, Auslauf = 0,002 mg/m³ < 1 % < 1 % 
   
Sonstige Verfahren zum Schmelzen = 0,00071 mg/m³ < 1 % < 1 % 
 = 0,002 mg/m³ < 1 % < 1 % 
   
Formgebung und Vergütung, Arbeitsbühne, -loch = 0,0007 mg/m³ < 1 % < 1 % 
 = 0,002 mg/m³ < 1 % < 1 % 
 < 0,0049 mg/m³ < 1 % < 1 % 
   
Röhren und Stangen ziehen, maschinell = 0,00046 mg/m³ < 1 % < 1 % 
 = 0,00062 mg/m³ < 1 % < 1 % 
 = 0,00063 mg/m³ < 1 % < 1 % 
 = 0,00073 mg/m³ < 1 % < 1 % 
 = 0,0012 mg/m³ < 1 % < 1 % 
 = 0,0025 mg/m³ < 1 % < 1 % 
   
Nachbearbeitung, Dekorationsabteilung, Siebdruck = 0,00013 mg/m³ < 1 % < 1 % 
 = 0,00042 mg/m³ < 1 % < 1 % 
 < 0,0019 mg/m³ < 1 % < 1 % 
 < 0,0019 mg/m³ < 1 % < 1 % 
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Arbeitsbereiche nach Codierung in der  
MEGA - Datenbank 


Messwert 
von 
bis 


% des 
Grenzwertes 


von Bor 
(aus 2000) 
15 mg/m³ 


% des 
AGW 
von 


Borax 
0,5 mg/m³ 


 < 0,006 mg/m³ < 1 % < 1 % 
 < 0,0062 mg/m³ < 1 % < 1 % 
 < 0,014 mg/m³ < 1 % < 3 % 
 < 0,015 mg/m³ < 1 % < 3 % 
 < 0,015 mg/m³ < 1 % < 3 % 
 < 0,045 mg/m³ < 1 % < 10 % 
 < 0,046 mg/m³ < 1 % < 10 % 
 < 0,048 mg/m³ < 1 % < 10 % 
   
Lagern, Sortieren, Endkontrolle, Sortieren = 0,0046 mg/m³ < 1 % < 1 % 
   
Zerreißmaschinen, -geräte = 0,0025 mg/m³ < 1 % < 1 % 
 = 0,008 mg/m³ < 1 % < 1 % 
   
Maschinen und Verfahren zum Zerkleinern, sonstige = 0,12 mg/m³ < 1 % 24 % 
   
Sägen = 0,0014 mg/m³ < 1 % < 1 % 
 = 0,015 mg/m³ < 1 % 3 % 
   
Stanzen, Schneiden = 0,0017 mg/m³ < 1 % < 1 % 
   
Abfüllstation, Raum = 0,0022 mg/m³ < 1 % < 1 % 
 = 0,0071 mg/m³ < 1 % < 1 % 
   
Aufwickeln = 0,0015 mg/m³ < 1 % < 1 % 
   
Verpacken = 0,0011 mg/m³ < 1 % < 1 % 
 = 0,0063 mg/m³ < 1 % < 1 % 
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EUROPEAN BORATES ASSOCIATION 


 COMMENTS ON ANNEX XV DOSSIERS 
 


 
GENERAL COMMENTS 
 
European Borates Association (EBA) members are deeply concerned over the proposal to identify 
disodium tetraborates and boric acid as candidates for authorisation. We do not believe that adding 
these substances to the candidate list is appropriate. Central to our position is the notion that disodium 
tetraborates and boric acid are relatively benign substances whose classification as reproductive 
toxicants was (and continues to be) controversial and contested. This is a point that should be taken 
into account at this point of the process as it appears from ECHA’s consultation notice that this 
consultation specifically focuses on hazard properties.  
With a view to safeguarding public health, the environment and good governance, it is EBA’s view that 
of all substances meeting the Art 57 criteria, boric acid and disodium tetraborates are of lower 
concern. The system for putting substances on the candidate list should be subject to a more critical 
qualitative selection procedure than the approach that is currently used. 
 
The dossiers contain many factual errors, are incomplete and confusing in many sections and lack 
consistency throughout. EBA feels strongly that these deficiencies should be addressed and corrected 
before they are presented for consideration by the Member States Committee and later on by ECHA. 
 
The EBA has elaborated the below list of arguments to support the position that disodium tetraborates 
and boric acid should not be added to the candidate list for potential future authorisation: 
 


1. Boron is one of seven micronutrients essential to plant nutrition and so healthy diets 
associated with fruits and vegetables will contain relatively high levels of boron. 


 
2. Borates have been used safely for generations and people’s greatest exposure to borates is 


through a healthy diet. Recent research has demonstrated several benefits associated with 
boron exposure in humans including bone health, cell membrane function, psychomotor skills 
and cognitive processes, control of inflammatory disease, enzyme regulation, energy 
metabolism, and potential anticarcinogenic properties. A more detailed discussion of this 
research is presented in the comments on the Annex (hazard section).  


 
3. Boric acid and disodium tetraborates are relatively benign, which is a fact that was 


recognised when the Member States experts decided on a high concentration limit and high 
safety threshold as part of the decision to classify these substances. EFSA (2004) was asked 
by the European Parliament to provide an opinion on boron in its review of vitamins and 
minerals under  
Article 4 of the Food Supplements Directive (2002/46/EC). EFSA stated that boron might 
have a beneficial effect on bone calcification and maintenance and derived a tolerable upper 
intake level (UL) of 10 mg boron/day for adults. Based on this opinion, boron was added to 
Annex I (and boric acid and sodium borate were added to Annex II) in November 2009. This 
followed consideration of the reproductive toxicology of boric acid and the publication in 
September 2009 of the 1st ATP of the CLP regulation classifying these substances as 1B 
reproductive toxicants. The approval by EFSA of boron as a food supplement, even after 
publication of the 1st ATP of the CLP regulation, provides further support that including boric 
acid and disodium tetraborates on the candidate list is not warranted.   
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4. The classification decision itself was the result of a controversial, extremely lengthy and 
unsatisfactory decision-making process. It was a decision that was opposed by seven EU 
Member States (Poland, UK, Italy, Ireland, Belgium, Slovenia, Latvia), which specifically and 
uniquely signed a declaration that stated that they were in favour of a less rigorous 
classification category for boric acid and disodium tetraborates. In fact a majority of Member 
States experts had recommended earlier (in the context of the 29th ATP to the Dangerous 
Substances Directive) that boric acid and disodium tetraborates should be classified as a 
Category 3 under the previous Directive (note: when Member States eventually voted for a 
Category 2, this was done on the basis of the same evidence and arguments). Numerous 
European user industries have written to the European Commission to argue that borates 
have been used for centuries and have never raised safety issues for its workers. At different 
times in the process, European Commission officials and departments themselves were 
divided on the appropriate level of classification for borates.  And finally, as part of the WTO 
TBT process, several non-EU countries (including Turkey, Argentina, Chile, Canada, the 
U.S., China and Malaysia) expressed concern over the Category 2 classification of boric acid 
and disodium tetraborates and some stated that this was more trade disruptive than 
necessary. 


 
5. The main source of disagreement over the appropriate level of classification of boric acid and 


disodium tetraborates is related to the way effects found in animal studies were extrapolated 
to humans. Industry acknowledges that there is a reproductive effect from borates in animals 
that have been force-fed large quantities of boric acid or disodium tetraborates on a daily 
basis for a long period of time. However, industry has always argued that the Member States 
and the European Commission have not demonstrated that the classified borate substances 
have intrinsic properties which give rise to a risk of reproductive toxicity in humans during 
normal handling and use, as required by law (Annex VI of the Dangerous Substances 
Directive). 


 
6. Moreover, multiple existing studies on humans have found no reproductive effects. Recital 


(2) of the 30th ATP which added certain borates to the Dangerous Substances Directive as a 
Category 2 toxicant and which was inserted by the European Commission, states that 
“special attention should be paid to further results of epidemiological studies on the Borates 
concerned by this Directive including the ongoing study conducted in China.”. This study 
among workers in a borates mine has now been completed and peer-reviewed and confirms 
that there is no reproductive effect in men, which indicates even at very high exposures the 
effect in humans is different than the effect on laboratory animals. In the light of this Recital 
and since the Chinese study has not yet been evaluated by ECHA or Member States 
experts, adding boric acid and disodium tetraborates to the candidate list now simply does 
not make sense. 


 
7. The Commission’s decision to classify certain borates (including boric acid or disodium 


tetraborates) is subject to two court cases that are currently before the European Court of 
Justice and the General Court. An annulment of classification would remove the basis for the 
inclusion of borates under REACH�authorisation as well as the legal basis for including 
them in the authorisation process. In the light of this uncertainty, it is not appropriate to 
include boric acid or disodium tetraborates on the candidate list. 


 
8. Including disodium tetraborates and boric acid at this point does not make sense as 


producers and importers are developing a REACH registration dossier, which will be 
submitted by the December 2010 deadline. The current Annex XV dossiers are based on 
fragmented and incomplete information largely based on modelling data from the transition 
dossiers of both substances. The transition dossiers concluded however that “There is a 
need for better information on occupational exposure for producing/importing processing 
sites, downstream user and consumer applications to adequately characterize the risks to 
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workers and consumers from boron exposure via boric acid and sodium tetraborates”. 
Industry is following-up on these recommendations. The REACH registration dossiers will 
contain the necessary information to identify whether there are risks for workers and 
consumers requiring further measures. 


 
9. Boric acid and disodium tetraborates are already subject to strict regulation under a range of 


downstream EU legislation, intended to protect workers and consumers which is another 
argument against adding disodium tetraborates and boric acid to the candidate list for 
authorisation. This legislation includes: 


 
1. Eco-Label Award Scheme Regulation (1980/2000/EC) 
2. Directive on the safety of toys (2009/48/EC) 
3. Regulation on Cosmetic Products (RECAST) (1223/2009) 
4. Food Supplements Directive; 
5. Medicinal Products Directive 
6. Waste Framework Directive (2006/12/EC)  
7. Detergents Regulation (648/2004/EC)  
8. Regulation on the export and import of dangerous chemicals (689/2008) 
9. Biocidal Products Directive  (98/8/EC) 
10. Water Framework Directive (2000/60/EC) 
11. Directive on integrated pollution prevention and control (2008/1/EC) 
12.  ADR and RID Framework Directive (Transport of Dangerous Goods) (2000/61/EC) 
13. Chemical Agents Directive (2007/30/EC) 
14. Pregnant and Breastfeeding Workers Directive (92/85/EEC) 
15. Young Workers Directive (94/33/EC) 
16. Signs at Work Directive (92/58/EEC) 
17. Personal Work Equipment Directive (2007/30/EC) 


 
10. Similarly, consumer protection from exposure to boric acid and disodium tetraborates will be 


addressed through Annex XVII-restrictions of CMR substances for consumer use. At the 
direction of the Commission RPA (2008) reviewed the uses and risks associated with borates 
for consumers not currently regulated by some of the legislation noted above, and concluded 
that risks associated with these other uses are unlikely to be of serious concern. 


 
11. Adding disodium tetraborates and boric acid to the candidate list would have immediate 


negative consequences without generating public health benefits. Producers of these 
substances would have the obligation to communicate this listing to customers and (if 
requested) consumers and this involves an increase in cost and may have economic 
consequences, particularly with respect to the viability of any possible future applications. It 
is our understanding that ECHA, the Commission and the EU Member States are 
considering a more elaborate and balanced system for prioritising substances on the 
candidate list  for authorisation.  It is the view of the EBA that the system for putting 
substances on the candidate list should also be subject to a more qualitative selection 
procedure than the approach that is currently used.  
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Specific comments on the - “Proposal for Identification of a Substance as a 
CMR Cat 1 or 2, vPvB or a Substance of an Equivalent Level of Concern - 
Disodium tetraborate, anhydrous,” submitted by Denmark, February 2010. 
 
Specific comments on the justification: 
 
2. Harmonised Classification and Labelling (p. 14) 
It should be noted that 
Recital (2) of the Commission directive 2008/58/EC (30th ATP) which added certain borates including 
disodium tetraborates to the Dangerous Substances Directive as a Category 2 toxicant, states that 
“special attention should be paid to further results of epidemiological studies on the Borates 
concerned by this Directive including the ongoing study conducted in China.”. 
 
This study among workers in a borates mine has now been completed and peer-reviewed and 
confirms that there is no reproductive effect in men, which indicates even at very high exposures the 
effect in humans is different than the effect on laboratory animals. 
 
Specific comments on use, exposure, alternatives and risks - Disodium 
tetraborates 
 
General comments 
 
This section contains numerous inaccuracies and confusing data and tables, such as: 
 


• The names of the substances have been mixed up in several places; 
• It is unclear in several sections which tonnages are being referred to; 
• The actual tonnages of disodium tetraborates in Europe have been over-estimated;  
• References to older data including draft versions of tables listing the different uses of disodium 


tertraborates; 
• The dossier contains uncertain exposure estimates which will be replaced by actual 


monitoring data in the registration dossiers. 
• The use of disodium tetraborates in consumer uses will be restricted through Annex XVII, it 


does not seem relevant to include the consumer exposure estimates in this dossier. 
 


Specific instances of such inaccuracies are listed below. 
 
1.1 Manufacturing sites (p. 17, 1st paragraph) 
While the scope of the Annex XV dossier is disodium tetraborates, the first paragraph refers to borates 
and boric acid production. This is confusing and not relevant for this dossier. Only the first sentence of 
this section is correct and should be retained. 
 
1.2 Manufacturing volumes (p. 17-18) 
1st para: According the original reference (USGS, 2008), “boron” should be replaced by “boron 
minerals and compounds”.  
The scope of this section should be limited to manufacturing volumes for disodium tetraborates 
because using general numbers leads to a significant over-estimation of the actual tonnages of 
disodium tetraborates. 
 
1.3 Import and export volumes (p18) 
EBA believes that the scope of this section should be limited to import and export volumes for 
disodium tetraborates as they are only a certain percentage of the numbers presented (Table 1 covers 
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a range of borates different than disodium tetraborates). This should be corrected because using 
these general numbers, leads to an over-estimation of the actual tonnages of disodium tetraborates. 
 
2.1 Uses 
Table 2, 4 and 5 are representing the same kind of information (applications) but were created at 
different moments. In fact Table 2 is an outdated draft version made for the preparation of the REACH 
registration dossier. To prevent confusion, the most up to date information on the applications and 
tonnages of disodium tetraborates should be used, which is the data presented in table 5. 
 
2.1.2 Glass and glass fibres (p. 23, 3rd paragraph) 
The 3rd paragraph on p. 23 describes the tonnage used in glass, referring to the RPA study. EBA 
would like to underline that this data is confusing because it includes tonnage from non-disodium 
tetraborates, it is not clear how the quantities are expressed (substance, B2O3 or boron) and this is 
not the most recent data. Therefore, EBA suggests using the most recent data listed in Table 5, where 
it is also clear how the tonnages are expressed (as actual substance). 
 
2.1.4 Detergents (p. 23, 2nd paragraph) 
On page 23, 2nd paragraph, old data are used including not only disodium tetraborates but also boric 
acid.  
EBA suggests focusing on disodium tetraborates and using the most recent data listed in Table 5. 
 
2.1.5 Personal care products (p. 23) 
EBA underlines that the use of disodium tetraborates in these products is largely regulated by the EU 
Cosmetic Products Regulation (1223/2009). Some of the uses are also regulated under the Medicinal 
Products Directive (RPA 2008). 
 
2.1.9 Flame retardants (p. 24, 2nd paragraph) 
On page 24, the 2nd paragraph refers to boric acid and is therefore not relevant for this dossier. This 
should be included in the Annex XV dossier for boric acid. 
 
2.1.10 Biocides (p. 24) 
The use of boric acid and disodium tetraborates as wood preservatives is regulated by the EU Biocidal 
Products Directive (98/8/EC). 
 
2.1.12 Other uses (p.24, 2nd paragraph) 
On page 24th, the 2nd paragraph refers to use of “Borates”. This should be disodium tetraborates 
specific. 
 
2.2 Estimated trends in uses (p. 25) 
EBA notes that this entire section refers to borates in general, which is confusing. “Borates” includes 
borates other than disodium tetraborates. 
Consistency and accuracy is needed in the use of the terminology to identify substances and their 
tonnage. 
 
2.3 Exposure  
2.3.1 Occupational exposure (p. 27) 
EBA considers that the occupational exposure predictions were made with the EASE model, which 
contains highly uncertain values.  Actual occupational monitoring data is being collected within the 
industry, which will be presented in the registration dossier of disodium tetraborates. 
 
2.3.2 Consumer exposure (p. 28-29) 
EBA questions the relevancy of including the consumer exposure estimates in this dossier as the use 
of disodium tetraborates in consumer uses would be restricted by Annex XVII of CMR substances. 
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Furthermore, while disodium tetraborates are used in the production of consumer products, the 
substance disodium tetraborate is no longer present in several of the final products (eg glass and 
glass fibres, ceramics). 
 
2.3.2.1 Glass and glass fibres (p. 28) 
The substance disodium tetraborate is an intermediate to manufacture the substance glass. Therefore 
it is no longer present in the final product glass or glass fibres    
The boron present in ceramics and glass-ware is physically/chemically bound into the product, 
therefore in these cases, the potential for the consumers to be directly exposed to the borates present 
is minimal (RPA 2008).  
 
2.3.2.5 Flame retardants (p. 29) 
In this section, exposure estimates are combined for both boric acid and disodium tetraborates. As 
boric acid is not within the scope of this dossier, EBA suggests correcting the value for disodium 
tetraborate decahydrate and to remove the estimates for boric acid and to simply refer to the Annex 
XV dossier for boric acid. 
 
2.3.2.7 Other uses (p. 29) 
This entire section refers to borates in general. Consistency is needed in terminology and this should 
be made disodium tetraborates specific. 
 
 
2.3.3 Human exposure via the environment (p. 30) 
Maximum exposures are calculated using the maximum value reported in mineral water. This value of 
4,35 mgB/L exceeds however the EU drinking water limit of 1 mg B/L.  
A realistic worst case scenario should rather assume concentrations equivalent to the drinking water 
limit. This approach was also followed by Austria (2008). 
 
Table 8 (p. 32) 
Regarding food, the typical and RWC reported by Austria (2008) should be added for completeness 
(as has been done for other sources). 
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Specific comments on the “Proposal for Identification of a Substance as 
Substance of Very High Concern (SVHC) – Boric acid,” submitted by 
Germany/Slovenia, February 2010. 
 
Specific comments on the justification: 
 
Summary (p. 3) 
EBA notes that on page 3 of the Annex XV dossier on boric acid in the following paragraph: 
“Therefore, this classification of the substance in Commission Regulation (EC) No 790/2009 shows 
that the substance meets the criteria for classification as carcinogen in accordance with Article 57 (c) 
of REACH.” 
The term “carcinogen” should be replaced by “reproductive toxicant”. 
 
3. Classification and Labelling (p. 7) 
It should be noted that 
Recital (2) of the Commission directive 2008/58/EC (30th ATP) which added certain borates including 
boric acid to the Dangerous Substances Directive as a Category 2 toxicant, states that “special 
attention should be paid to further results of epidemiological studies on the Borates concerned by this 
Directive including the ongoing study conducted in China.”. 
 
This study among workers in a borates mine has now been completed and peer-reviewed and 
confirms that there is no reproductive effect in men, which indicates even at very high exposures the 
effect in humans is different than the effect on laboratory animals. 
 
 
Specific comments on use, exposure, alternatives and risks– Boric Acid 
 
Overall, EBA would like to comment that  


• The information on tonnage, import and export is missing in this dossier.  
• The substance naming is not accurate.   
• The use of boric acid in consumer uses will be restricted through Annex XVII, it does not 


seem relevant to include the consumer exposure estimates in this dossier..  
• The exposure estimations that are included in the dossier are incomplete and several of the 


realistic worst case (RWC) assumptions are not realistic. Examples of this are: 
o The maximum reported value of borates in mineral water is used as the exposure 


scenario even though the drinking water limit is 4 times lower. 
o The potential exposure from supplements was determined from a 16 year old 


personal communication from the United States reporting on body builder’s use of 
supplements. The daily intake being proposed would be considered abusive. 


 
 
1.1.3.3 Toys (p. 13, 1st paragraph) 
On page 13, 1st paragraph, no source has been quoted regarding the concentration of up to 8%  in 
silly putty. It would be useful for stakeholders to know where this reference comes from.  Furthermore, 
the RWC scenario assumes accidental swallowing of the entire package (17g), however, assuming 
that this happens daily is not realistic to serve as a reference point.  
According the RIVM factsheet reasonable worst case conditions include an ingestion frequency of 
1/week and ingestion of 1g of product each time. 
Using these conditions, the weekly ingestion rate is 0,23 mgB/kgBW/week. 
Further, use of boric acid in toys is expected to be restricted according to directive 2009/48/EC on the 
safety of toys, due to its classification as Reprotoxic 1 B by Commission Regulation (EC) No 
790/2009. 
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Last, on page 13, 3rd paragraph, EBA considers that the data should be corrected: the RWC exposure 
of 0.025 mg boric acid corresponds to 0,0044 mg B/kg BW/day and not 0,036 mg B/kg BW/day as 
stated. 
 
1.1.3.5 Cellulose Insulation (p. 14) 
On page 14, line 6: “…with respirable particle concentrations of 2,75 mg/m3…“ should be “…with 
inhalable particle concentrations of 2,75 mg/m3…“ according to the reference (BTU, 2000). 
In addition, exposure estimates for disodium tetraborate are included, which is not relevant for this 
dossier. 
 
1.1.3.6 Glass Wool Insulation (p. 14) 
The substance boric acid is an intermediate to manufacture the substance glass. Therefore it is no 
longer present in the final product. 
The boron present in ceramics and glass-ware is physically/chemically bound into the product, 
therefore in these cases, the potential for the consumers to be directly exposed to the borates present 
is minimal (RPA 2008).  
 
1.1.4.2 Food contact material (p. 15) 
The substance boric acid is an intermediate to manufacture the substances glass and ceramic frits. 
Therefore it is no longer present in the final products. 
The boron present in ceramics and glass-ware is physically/chemically bound into the product, 
therefore in these cases, the potential for the consumers to be directly exposed to the borates present 
is minimal (RPA 2008).  
 
1.1.4.4 Mineral water (p. 16) 
Maximum exposures are calculated using the maximum value reported in mineral water. This value of 
4,35 mgB/L exceeds however the EU drinking water limit of 1 mg B/L.  
A realistic worst case scenario should rather assume concentrations equivalent to the drinking water 
limit. This approach was also followed by ECHA (2008). 
 
1.1.4.5 Food supplements (p. 16) 
It is stated that “Food supplements for bodybuilders may possibly lead to maximum boron intakes of 
up to 30 mg/day (0.5 mg/kg bw/day) for a 60 kg person, BfR 2006a”. The original source of this 
statement (Loscutoff S. Personal Communication (Memorandum)) cannot be verified nor is it a peer-
reviewed or official publication. Therefore this value is not credible nor relevant.  Further, consumption 
amounts of this nature as supplements would clearly be considered serious abuse by deliberate 
ingestion of extreme amounts and therefore is not relevant for this assessment. 
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Human Health Hazard Assessment  
 
Beneficial Effects of Boron 
 
These proposals for identification of boric acid and disodium tetraborates as SVHCs disregards the 
beneficial health effects of boron demonstrated in recent research. Research conducted at the US 
Department of Agriculture Human Nutrition Research Center in North Dakota has indicated a 
nutritional role for boron in humans and animals (Hunt and Nielsen 1981; Hunt 1989; Hunt et al. 1994; 
Nielsen 1991; Nielsen 1994; Hunt 1994; Penland 1994; Hunt 1996; Nielsen 1996; Hunt et al. 1997; 
Hunt 1998; Penland 1998; Nielsen 1998; Nielsen and Penland 1999; hunt and Idso 1999; NRC 1989; 
Metz 1993; Devirian and Volpe 2003). The essentiality of dietary boron in humans is suspected and a 
recent review of evidence for the essentiality of dietary boron shows that boron meets the criteria for 
essentiality in humans (Hunt 2007).   
 
A World Health Organization (WHO) expert committee has concluded that boron is “probably 
essential” (WHO 1996). Although to date insufficient data is available to confirm the essentiality in 
humans, the U.S. Food and Nutrition Board in 2001 (USFNB 2001) published a Tolerable Upper 
Intake Level (UL) for boron of 20 mg/day.  Also, the UK Expert Group on Vitamins and Minerals (UK 
2003) and the European Food Safety Authority (EFSA 2004) also regarded boron as nutritionally 
important and determined an acceptable daily intake for boron (0.16 mg /kgBW/day or 10 mg/day).  
 
Beneficial effects of boron have been reported for bone health (Hunt 1994; Hunt 1996; Nielsen 1998; 
Gorustovich et al. 2008), cell membrane function (Nielsen 1991; Nielsen 1996), psychomotor skills 
and cognitive processes of attention and memory (Penland 1994; Nielsen and Penland 1999), 
response to estrogen therapy (Nielsen 1991; Nielsen 1996), control of inflammatory disease (Hunt 
1996; Hunt 1998; Hunt and Idso 1999), enzyme regulation (Nielsen 1996; Hunt 1998), energy 
metabolism (Hunt 1996), macroscale mineral metabolism (Nielsen 1994; Nielsen 1996; Hunt 1997; 
Nielsen 1998), and potential anticarcinogenic properties (Barranco and Eckhert 2004; Barranco and 
Eckhert 2006; Barranco et al. 2007; Gallardo-Williams et al. 2003; Gallardo-Williams et al. 2004; 
Korkmaz et al. 2007; Mahabir et al. 2008).  Boron deficiency has been shown to affect bone healing 
by reduction in osteogenesis (Gorustovich et al. 2008). Boron supplementation in pig diets (5 mg-
B/kg-diet) decreased the inflammatory response to an intradermal injection of phytohemagglutinin in 
pigs, altered plasma lipid metabolites, and tended to increase the production of cytokines following a 
stress (Armstrong et al. 2000, 2001, 2003).  


 
Epidemiological studies indicate that boron exposure in drinking water may be associated with lower 
incidences of some types of cancer, including prostate, lung, cervical and esophageal cancer. Also, 
epidemiological studies have shown a correlation of reduced risk of prostate cancer incidence and 
mortality with increased boron intake and groundwater boron concentrations (Zhang et al. 2001; Cui et 
al. 2004; Barranco et al. 2007) suggesting that higher boron intake might have a beneficial role on 
prevention of prostate cancer. Mechanisms for the role of boron in the inhibition of human prostate 
cancer cell proliferation are beginning to be explored (Barranco and Eckhert 2004; Barranco and 
Eckhert 2006; Barranco et al. 2007; Gallardo-Williams et al. 2003; Gallardo-Williams et al. 2004; 
Barranco et al. 2007; Barranco and Eckhert 2004; Eckhert et al. 2007; Henderson et al. 2009; 
Henderson et al. 2009; Barranco et al. 2009).  In a study of women from boron-rich and boron-poor 
regions in Turkey, the boron-rich regions had no cytopathological indications of cervical cancer, while 
there were cytopathological findings in women from the boron-poor areas suggesting that ingestion of 
boron in the drinking water decreases the incidence of cervical cancer-related histopathological 
findings (Korkmaz et al. 2007).  A recent study (Mahabir et al. 2008) examined the association 
between boron intake and the joint effects of boron intake and hormone replacement therapy (HRT) 
on lung cancer risk in women found increased lung cancer risk among the women with low dietary 
boron intake but no HRT compared with high boron intake plus HRT use.  Also, lung cancer risk was 
independently increased among women with decreasing dietary boron intake. The incidence of 
esophageal cancer has been reported to be significantly higher in a low boron region, compared to an 
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area with high boron exposure in the Butterworth district of Transkei, Southern Africa (Kibblewhite et 
al. 1984).   
 
Borate Risk Assessments 
 
Since 1995, 11 risk assessments have evaluated boron, using safety factors ranging from 25 to 100, 
and tolerable daily intake (TDI) values (mg B/kg/day) ranging from 0.1 (6 mg B/day) to 0.4 (24 mg 
B/day). The differences in the TDI are related to the calculated total uncertainty factors (IEHR 1995; 
ECETOC 1995; IPCS 1998; NAS FNB 2000; WHO 2004; UK EFSA 2004; US EPA 2004, 2006; 
ATSDR 2007; EU Biocides 2009; ECHA 2009).  RPA (2008) reviewed several of the risk assessments 
for DG Enterprise and Industry and noted a considerable degree of consensus among the 
assessments. The RPA report stated “In summary, the NOAEL value is of the order of 10 mg 
B/kg/day, which when combined with an uncertainty factor of 60 gives a ‘safe’ limit value of the order 
0.16 mg B/kg/day or, more simply, 10 mg B/day (for an adult). For simplicity, the (daily) tolerable upper 
intake level (UL) values recommended by EFSA will be used when considering the degree of risk 
associated with exposure to borates” (RPA 2008). Use of an uncertainty factor of 60, below the default 
value of 100, indicates a low level of risk related to boron exposure. 
 
Male reproductive effects have been observed in studies in animal bioassays of boric acid and 
disodium tetraborate decahydrate at high doses. Developmental toxicity was reported in studies of 
boric acid at high doses in rats, mice, and rabbits. Reproductive and developmental toxicity in animal 
studies has been used as the critical endpoint in many recent risk assessments (IPCS 1998; WHO 
2008; ECETOC 1995; Moore 1997; Murray 1995; USEPA 1993; Murray and Schlekat 2004; USEPA 
2005; ATSDR 2007; USEPA 2008). Generally, these risk assessments indicate a minimal risk of 
reproductive or developmental toxicity in humans. 
 
The high boron levels normally present in animal feeds, such as rat chow are not taken into account in 
the risk assessments of boron.  For example, Purina Rat Chow contains 10-11 ppm boron, therefore 
control rats received approximately 0.9 mg B/kg/day or 45X higher dose than background exposure in 
humans. Humans do not reach the dose level of the control rats fed these animal chow diets.  As 
reported by Pahl et al. 2001 and Price et al. 1997, background dose found in pregnant women was 
0.02 mg B/kg/day (1.2 mg B/day) with blood/plasma B levels of 0.02 ± 0.02  μg/B/g; compared to 
control pregnant rats receiving background levels of B in regular rat chow of 0.9 mg B/kg/day 
(equivalent to 54 mg B/day in a 60 kg woman) with blood/plasma boron levels of 0.23 ± 0.14 μg/B/g.  
 
 
Human Data - FERTILITY  
 
This proposal for identification of boric acid as SVHC disregards the absence of adverse effects in 
multiple new studies of highly exposed workers in the borate industry.  
 
Because of concern that boron could cause infertility and developmental effects in humans as seen in 
rats, mice, rabbits, and dogs, there have been several attempts to find sufficiently highly exposed 
human populations.  One study evaluated the reproductive performance of workers exposed to 
borates in a borate ore processing plant over several years. Reproductive performance of workers 
was measured in terms of live births to the wives of workers subsequent to specific occupational 
exposures to disodium borates and boric acid (Whorton et al. 1984). The results were calculated as a 
“standardized birth ratio” (SBR). Participating male workers, (542 men or  72% of the 753 eligible 
workers) responded to a questionnaire with information on marital status, marital history, wife’s date of 
birth, and number, sex, and dates of birth of offspring from each marriage. Personal air sampler data 
were available for most jobs beginning in 1981, and it was assumed that exposures on jobs prior to 
that time were equal to or greater than those measured since. Categories of exposure to boron 
containing dust were arbitrarily assigned as “high” (>8 mg/m3), “medium” (3–8 mg/m3), and “low” (<3 
mg/m3). There was no relationship between exposure category and the standardized birth ratio 
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(SBR). For the total cohort the SBR was 113 (529 observed births compared with 466.6 births 
expected), based on national fertility tables published for successive birth cohorts of women in the 
United States. The high exposure group with ≥2 years of consecutive high exposures had mean 
exposures per year of 19.7 mg/m3 (~2.9 mg B/m3). During the time period they worked in high 
exposure jobs (adjusted for gestation time and allowing for one to three spermatogenic cycles), the 
SBRs ranged from 121 to 125. Thus, from this retrospective fertility study, it was concluded that work 
involving high sodium borate exposure did not decrease fertility.  
The maximum-likelihood absorbed dose allowing for total respiratory retention and absorption and a 
10-m3 inhaled volume per 8-h workshift for a 70-kg man would be only 0.4 mg B/kg per day (28 mg 
B/day). 
 
In Turkey, a country with extensive borate ore deposits and the world’s largest mining and borate 
production facilities, Şayli and colleagues (Sayli et al. 1998; Sayli 2001; Sayli 2003; Sayli et al. 2003) 
and Tüccar et al. (1998) conducted extensive studies of fertility rates in the villages in borate regions 
and among the employees of the Turkish borate mines and plants and found the rates to be as high 
as in other parts of the country. A three-generation analysis of reproductive performance of workers at 
a borate processing facility in Turkey was made by means of individual pedigree charts.  The 
differences between groups compared to the general population were found statistically insignificant 
(Sayli 2003; Sayli et al. 2003).   
 
Çöl et al. (2000) evaluated infertility rates, gender ratio at birth, numbers of stillbirths and spontaneous 
abortions, premature births, and infant mortality rates among the families of 799 boron-exposed 
workers in Turkey. Patterns were compared with national or regional values, and production workers 
were compared with office workers. No significant adverse effects were found. Infertility rates among 
the workers were at the low end of the Turkish national rate. The ratio of boys to girls (1.12) was 
higher than the national average. Average pregnancies and live births to production workers exceeded 
those to office workers. Çöl et al. therefore concluded that boron exposure to workers did not 
adversely affect any of the indicators of fertility. 
 
The health impact of boron in drinking water was evaluated in populations served by public regional 
water supplies in Northern France.  Birth rates, mortality rates, and sex ratios were evaluated in 
municipalities with varying levels of boron in the drinking water. No adverse health effects were found 
in municipalities with high boron content in the drinking water compared to the reference zone or 
French general population. No statistical difference were found in the male-female sex ratios between 
the different municipality zones in Northern France with different boron content in drinking water 
(Yazbeck et al. 2005).  
 
Relationships between boron exposure and male reproductive health were investigated in northeast 
China in boron mining and processing workers. A large number of publications resulted, although 
many are in Chinese. These were reviewed by Scialli et al. (2010) including translations of the 
Chinese-language articles. The study populations included men working in boron mining and 
processing in Liaoning province, men living in the same area (which has naturally high boron levels in 
the soil) but not working in the boron industry, and men living in a remote area (Chang et al. 2006). In 
addition to monitoring boron exposure, the researchers evaluated reproductive outcomes, sperm and 
semen quality, and Y:X chromosome ratios. 
 
Chang et al. (2006) found no significant differences between the boron workers and the local control 
group in multiple births, spontaneous miscarriage, stillbirths, more-boys-than-girls, or mean number of 
pregnancies fathered altogether. After adjusting for various confounders (age, education, race, 
tobacco, alcohol and soybean consumption) no significant difference was found in delay in pregnancy. 
Chang et al. reported a slightly lower mean total number of live births among boron workers, but this 
may have reflected the boron workers’ younger age, lower marriage rate, and less education.  
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Liu et al. (2006) found no significant differences in any of the measurements of sperm quantity, 
motility, speed of the motile cells and departure from straight path in comparing the boron workers 
with both the local and remote comparison communities. Consumption of dried fruit and legumes was 
found to have significant effects on semen quality, although these were not related to boron exposure. 
 
Robbins et al. (2008) also compared the ratios of sperm containing the Y chromosome and sperm 
containing the X chromosome in men exposed occupationally and environmentally in the same 
Chinese cohort.  Significant differences were reported in sperm Y:X ratios when subjects were 
categorized by exposure group: the ratio among boron workers was 93%±3%, compared with 
96%±4% for men in the local community and 99%±3% for men in the remote community. However no 
correlation was found between daily boron absorption and Y:X ratios among the subjects, even with a 
wide range of boron exposures. The biological significance of the differences in Y:X sperm ratios 
among exposure groups is unclear.  Robbins et al. (2008) state that there were significant differences 
in men with “more boys than girls” between the groups as evidence that the Y:X sperm ratios have 
biological significance. However, the values reported for this do not follow the patterns for boron 
exposure or the Y:X ratio. The boron worker group (highest exposure) had a ratio of “more boys than 
girls” of 58%, while the local community group (intermediate exposure) had a ratio of 42% and the 
remote community group (lowest exposure) had a ratio of 77%.   
 
A review by Scialli et al. (2010) found that the methods used to describe exposure may have under-
estimated boron exposure. Mean daily exposures for the highly-exposed groups were 30 to 40 mg 
B/day. They agreed that the findings regarding testicular function were based upon standard methods 
used to evaluate semen quality and had reasonable statistical power. They also concluded that the 
methods used to evaluate reproductive success may not have been adequate and that the 
assessment of sex ratio in China is unlikely to be reliable. Scialli et al suggested that differences in 
Y:X ratios appeared to be more related to group membership than to boron exposure itself. Scialli et 
al. observed that Y:X ratio is not known to be associated with impaired semen quality, reproductive 
success or offspring health. Scialli et al. state: “In conclusion, while boron has been shown to 
adversely affect male reproduction in laboratory animals, there is no clear evidence of male 
reproductive effects attributable to boron in studies of highly exposed workers.” 
 
In a follow-up study of Robbins et al. 2008, Robbins et al (2010) examined correlations between B 
exposure and semen parameters (total sperm count, sperm concentration, motility, morphology, DNA 
strand breaks, apoptosis and aneuploidy) in B workers and in men residing in high exposure areas 
and low exposure areas. B concentration in blood, semen and post-shift urine were the highest in B 
workers compared to men from the community comparison group (high exposure area) and low 
environmental B area. DNA strand breaks were similar across the exposure groups and did not 
correlate with B levels in blood or post-shift urine samples. Sperm aneuploidy and diploidy of 
chromosomes Y, X and 18 did not differ by exposure groups or B levels in post-shift urine or blood, 
which is consistent with the lack of genotoxicity of B. Regression modeling did not predict any semen 
parameters as affected by B exposure before or after controlling for age, abstinence interval, alcohol 
intake, smoking status and pesticide exposure. Robbins et al (2010) noted that the ratio of Y:X bearing 
sperm was not significantly correlated with any other sperm parameters, nor did it correlate 
significantly with the biological measure of B exposure. 
 
Prof Dr. Nursen Basaran from Hacettepe University, Ankara and Prof Dr. Yalcim Duydu  Ankara 
University, Ankara are currently conducting a study identifying the effect of boron exposure on 
reproductive parameters in male workers from the Bandmna Boric Acid production area in Turkey.  
The investigators recently released an Interim Report on the project entitled "Reproductive effects of 
boron exposure in humans".  The study population consists of 102 workers from a boric acid 
production plant and 102 workers from other workplaces.  Boron concentrations were determined in 
blood, urine, and semen samples collected from the workers.  FSH, LH, total testosterone and PSA 
were also determined in blood samples of the workers. Sperm concentration sperm motility, sperm 
morphology and DNA damage in sperm cells are among the most important parameters in identifying 
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the unfavorable reproductive effects of a chemical exposure. Accordingly these parameters were also 
determined. Ambient air sampling and personal air monitoring was performed in order to estimate the 
inhalational boron exposure. Water and food samples were sampled in order to estimate the oral 
boron exposure.  The authors concluded that according to their preliminary results boron exposure 
have no negative effect on the reproductive toxicity endpoints. 
 
Human Data – DEVELOPMENTAL EFFECTS 
 
While developmental effects of boron have been observed in rodent bioassays that include fetal body 
weight reduction and minor skeletal variations, similar effects have not been observed in humans.  
Three epidemiological studies evaluating high environmental exposures to boron and developmental 
effects in humans have been conducted. Epidemiological studies of human developmental effects 
have shown an absence of effects in exposed borate workers and populations living in areas with 
some of the highest environmental levels of boron worldwide. 
 
Tuccar et al. (1998) investigated the effects of boron on reproductive and developmental effects in 
three generations of families living in boron rich regions of Turkey.  This study was part of a larger 
study of the health effects of boron in residents living in boron rich territories of Turkey (Sayli 2001; 
Sayli et al. 1998; Sayli 1998; Sayli 2003).  The study population was divided into three subgroups 
based on levels of environmental boron exposure.  Region I included residents living in boron rich 
territories, located close to borate pits and a processing plant. Drinking water in Region I come from 
natural springs and wells that contain as much as 29 ppm B.  Region II residents lived far away from 
borate deposits.  The concentration of boron in drinking water serving residents of Region II was 
between 0.30 and 0.50 ppm.    Region III residents were born and live within the study region with 
some residents close to and some far from deposits and pits.  Daily exposures of 6.77 mg/day for 
males living in the boron-rich region and 1.26 mg/day for controls was later estimated for residents of 
these regions by Korkmaz et al. (2007). However, no exposure estimates of women during their 
pregnancies were available. A total of 226 families over three generations from Region I, 164 families 
from Region II and 177 families from Region III were included in the study.  Questionnaires were 
administered by home visits, and workers were contacted at the borate plants and pits.  The 
questionnaires obtained information on number of pregnancies, early infant deaths, congenital 
malformations, stillbirths and spontaneous abortions. The infant death rate was higher in Region II, the 
region with the low boron levels, compared to the other regions.  No other significant differences in 
developmental effects were observed between high boron exposed populations compared to low 
boron exposed populations.  The observed number of congenital malformations was not sufficient in 
the study groups to allow for statistical evaluation. Tuccar et al. concluded that no adverse effects 
were found among these human populations. 
 
Cöl et al. (2000) investigated infertility rates, gender ratio, stillbirths and spontaneous abortions, 
premature births or low birth weights, and infant mortality rates among the families of 799 workers 
(642 production workers, 157 office workers) at three production facilities in Turkey. Data was 
collected by personal interviews of workers at their work place in 1998.  The boron level in drinking 
water ranges from 1.7 to 9.4 ppm for Region I, from 2.79 to 5.94 in Region II and from 0.36 to 0.62 in 
Region III.  Dust concentrations in production departments varied from 1.11 to 2.96 mg/m3 in Region 
I, 0.69 to 9.25 mg/m3 in Region II and 0.39 to 9.47 mg/m3 in Region III.  No boron exposure 
measurements were available for the spouses of the workers during their pregnancies, however their 
exposures were likely lower than the male workers who would also exposed to boron at the production 
facilities.  No significant adverse effects were found among production workers with high boron 
exposures compared to national or regional rates or to office workers with low boron exposure. 
Infertility rates among the workers averaged 1.8% compared to the Turkish national rate of 1.49–
3.8%. When comparing the production workers to office workers, the only significant differences were 
that average pregnancies and live births among production workers exceeded those of office workers.   
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There is no increase of premature births or low birth weights for these study regions when compared 
to national rates. Stillbirths per 100 pregnancies were 1.64 for Region I, 1.68 for Region III, but 3.09 
for Region II, compared to 1.5 per 100 pregnancies in the Turkish demographic and health survey. 
The number of premature births or low birth weight per couple was 0.14, 0.12 and 0.11 for Region I, 
Region II and Region III, respectively compared to 0.26 in Ankara.  
 
Spontaneous abortion rates per 100 pregnancies were 6.75, 7.31 and 8.97 for the three regions, 
similar to the national rate of 8.7 per 100 pregnancies.  The infant mortality rate per 1000 live births for 
Region I was 67.7, 91.8 for Region II and 66.3 for Region III, compared to an infant mortality rate of 63 
per 1000 live births in Ankara, and 43 per 1000 live births for Turkey.  Region II had the highest 
mortality rate but did not have the highest exposure to boron.  The differences between the regions 
were likely due to social and cultural issues.   
 
Cöl et al. concluded that exposure to boron did not to adversely influence the infertility ratio, the male 
to female ratio at birth, the number of stillbirths, the number of spontaneous abortions, the number of 
premature births with low birth weight and the infant mortality rate for the workers from three boron 
plants. Primary infertility, secondary infertility, sex ratio, stillbirth, prematurity/low birth weight, 
spontaneous abortions and infant mortality did not show any relation with work assignment. 
 
Chang et al. (2006) evaluated reproductive health in a cohort of boron mining and processing male 
workers (N=936) and a comparison group of males (N=251) in northeast China. The comparison 
group was selected from a community 30 miles away from the boron mines and processing plants with 
a known low background of environmental boron. This study was based on interview data from a 
larger study of workplace exposure to boron-containing compounds and adverse male reproductive 
effects.  The reproductive effects data was obtained by self-report of delays in pregnancy, pregnancy 
outcomes, total number of children, and gender of children. Exposure estimates for the boron workers 
was 31.3 mg boron/day and 1.40 mg B/day for the comparison group (Scialli et al. 2010). No exposure 
measurements were available for the wives of the workers whose boron exposure would be through 
environmental sources such as food and water. However, concentrations of boron in the surface 
water, well water, soil, legumes and potatoes of the boron workers group were greater than in the 
comparison group.  Well water in the boron group ranged from 37 to 600 times the comparison group, 
and the mean boron concentrations in legumes and potatoes from the boron group was approximately 
double those found in the comparison group. Reproductive health parameters evaluated included: 
delay in pregnancy, multiple births, spontaneous miscarriage, induced abortion, stillbirth, tubal or 
ectopic pregnancy, and boy/girl ratio. No statistically significant differences were observed between 
the boron workers and the comparison group after adjustment for age, educational level, race, 
smoking, ethanol use, and soybean intake.   
 
In conclusion, among populations known to have the highest boron exposures worldwide, no adverse 
fertility or developmental effects have been observed, further supporting  that boric acid or disodium 
borates do not warrant listing as a SVHC and should not be placed on the “Candidate List”. 
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COMMENTS ON ANNEX XV DOSSIERS  
for Boric acid and Disodium Tetraborate  


from the viewpoint of the European glass industry 
 


 
1. Glass is a substance. It is obtained by a mineralogical transformation 


process, resulting in a chemical matrix.  
 


Under REACH glass is a substance (see annex V (11) REACH). The raw materials 
used to manufacture glass react to create a new chemical substance, totally different 
from the starting materials. The constituents of glass are not present as simple 
compounds such as metals or oxides. The toxicological effects of the constituents 
present in the glass are different from those foreseeable for the raw materials. 
 
Disodium tetraborate and boric acid used as raw materials (starting materials) are 
no longer present as such in the glass once it is formed during the melting process. 
Therefore exposure of humans or the environment to glass (dust) does not result in 
exposure to  disodium tetraborate and/or boric acid. 
 
 
2. Borates are an essential and irreplaceable ingredient in the manufacture of 


many widely used and numerous specialized high-technology glass 
products.  


 
Borates are used as raw materials for mainly two applications in the glass industry:  
a) borosilicate glass (e.g. glass for laboratories, pharmaceutical glass, cookware, 


LCD glass, Continuous Filament Glass Fibre, glass micro fibres),  
b) frits or enamels in decorative applications on other types of glass, such as soda 


lime glass. 
In many other glasses borates are used as a flux in order to lower the melting 
temperature of the batch, to reduce the viscosity and surface tension of the melt 
during the production, to improve the thermal shock resistance and to improve the 
chemical durability of the finished glass. Boron is an essential element of the glass 
network and chemically bound.  
 


Borosilicate glass is used in a number of applications for its special properties that 
cannot be achieved with soda-lime glass. Notably, borosilicate glass: 
 


 has a low linear thermal expansion coefficient (about one-third that of soda-
lime glass (3.3 instead of 9 x 10-6/K)); 


 has high thermal shock resistance (approximately 3 times higher than soda-
lime glass); 


 is approximately 2.3 times stronger than soda-lime glass; 


 has a better thermal stress behaviour than soda-lime glass because of a 
higher softening-point; 


 has a high chemical resistance. 
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These characteristics make it ideal for applications such as: 
 


 Telescopes and other optical applications (lenses, eye glasses, etc.), which 
need low thermal expansion and high purity of glass to avoid distortion of the 
image; 


 Glass cookware (“Pyrex”®, “DURAN” ® and others) and solar collectors which 
require resistance to rapid temperature changes; 


 LCD screens, which are very thin (< 1 mm) and need to be very strong to 
resist bending; 


 Laboratory ware, which needs to be resistant to strong temperature variations 
and to a large range of chemicals; 


 Decorative glass, for its scratch resistance due to its mechanical strength; 
 Continuous Filament Glass Fibre (CFGF) products for reinforced plastics, such 


as composite materials for transportation (automotive), marine, infrastructure, 
energy (wind blades, etc.), which need to be strong, light weight, non-
corrosive, etc. Also, CFGF yarn fabrics are an indispensable component of 
“printed circuit boards” used throughout the electronic supply chain. N.B.: Glass 


Fibre Reinforced Plastics (GFRP) are a key material to meet future goals for energy 
conservation and reduction of CO2 emissions. 


 Glass micro fibres used mainly as insulation wool (mineral wool) and High 
Efficiency Air & Liquid Filtration Media (HEPA & ULPA Clean Room) and 
separation applications (e.g. battery separator). Boron is an essential element 
in non-biopersistent glass micro fibres that are mainly used today and which 
have no more a carcinogenic potential in the lungs since they rapidly 
disintegrate in the lung and can be easily eliminated of the body. 


 
 
3. Borates are irreplaceable in most applications and can only be substituted in 


very few cases. 
 
The duty to authorise the use of boric acid and disodium tetraborate or their 
restriction could result in the disappearance from the European market of numerous 
indispensable and useful products that pose no risk to either the consumer or the 
environment. 
 
A difference needs to be made between borates and boric acid used as a raw 
material in the production of glass and other uses in the glass industry.  
When disodium tetraborates or boric acids are used as raw materials (starting 
materials) for glass production we consider them as “intermediates” under REACH. 
Therefore they do not fall under the authorisation procedure for SVHC under REACH. 
 
In a few cases however, when disodium tetraborate or boric acid are used in the 
processing of glass (i.e. without use of high temperatures), they will be directly 
impacted by the SVHC classification and could be subject to authorisation under 
REACH. 
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4. Examples of evidence of low exposure to boric acid and disodium 


tetraborates during production of glass/glass fibres. 
 


In Germany, the current occupational exposure level for boric acid and disodium 
borates is 0.5 mg/m³ (expressed as B) (TRGS900, update 04.02.2010).  According to 
the German Employer’s Liability Insurance Association (Verwaltungs-
Berufsgenossenschaft - VBG) the measured values of boron compounds pose no 
risk to workers as they are far below current limit values. Data for boron and disodium 
tetraborates were obtained between 1996 and 2008 from 11 German glass 
production plants, e.g. container glass, flat glass, special glass and glass fibre. The 
data were measured in different working places, e.g. storage of raw materials, 
weighing and mixing, batch preparing, batch conveying systems, melting, and 
processing. All measured values were far below the limit value. The measured 
concentrations in the air at the working place were between 0.00013 and 0.02 
mg/m3(expressed as boron), which is below the limit value of  0.5 mg/m³.  
 
Dust measurement in a German fibre glass plant (batch house) showed that 
respirable (alveolar) dust was below 0.16 mg/m³ and inhalable (total dust) below 1.05 
mg/m³. The respirable limit values are 3 mg/m³ and 10 mg/m³. Since 10% borax 
pentahydrate is used in the batch, we assume that the boron concentrations are far 
below the occupational exposure limit of 0.5 mg/m³ (expressed as B).  
 
In France, one French company made 8-hour exposure measurements using 
dosimeters during glass tank loading operation and batch preparation, the two most 
critical operations from an exposure perspective. The results expressed as B (<2 
mg/m3) showed boron exposures well below the French exposure limit value of 10 
mg/m3. 
 


5.  Comments to the text in the dossier  


(Annex XV Report EC 215-540-4 and CAS 1130-43-4). 


 
Page 28, 2.3.2.1 Glass and glass fibres 
Based on the above said, glass and the glass of fibres made of glass are new 
substances where the original borate compounds have been consumed completely 
during the manufacturing process. Borosilicate glass types contain the boron element 
completely integrated in the glass matrix. For historical reasons and simplification, 
the boron content in glass is expressed as B2O3 although neither this substance nor 
other borates are present in the glass.  
Exposure to glass dust or fibres can therefore not be considered as an exposure to 
borates but an exposure to glass. Generally, exposure to glass dust and fibres of 
glass wool are considered as being exposure to inert dust. 
 
In a test performed according to the OECD test guideline 105, in which an attempt is 
made to dissolve glass in water, it was shown for glass wool that the solubility of 
glass in water is less than 10 mg glass per litre of water. 
As a conclusion the glass is 4000 times less soluble than disodium tetraborate 
pentahydrate and the boron uptake from glass can therefore be regarded as 
negligible.  
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Page 28, 2.3.2.2 Ceramics 
Borates are used as raw materials for frits. We therefore think that the same 
comment as to glass is valid for this section and it should be removed since it is not 
related to exposure to borates. 
 
Page 32, table 8 
Remove glass wool (and ceramics) since it is not relevant 
 
Page 33, 3.1 glass and glass fibres 
Please delete the first section “The boron content has gradually been reduced from 
8-10% B2O3 by weight to 5%. Furthermore, boron-free glass fibres are available. In 
the production of boron-free glass a different mix of oxides is used under different 
heat conditions but boron is not substituted by another additive (RPA, 2008)” and 
replace by the following; 
 
1. Continuous Filament Glass Fibre (CFGF) 
The most commonly used glass formulation for manufacturing Continuous Filament 
Glass Fibre is known as E-glass. Historically, E-glass has been based on silicon, 
calcium, aluminium and boron as main elements. 
Boron plays an important role in E-glass: it is the one flux that facilitates a necessary 
compromise between viscosity (processing temperatures), glass devitrification 
properties, moisture resistance, and lower temperature melting of the batch.  
More recently, boron free E-glass formulations have been developed and are 
commercially available. Boron free E-glass formulation is however protected by 
patents and manufactured only by two companies which have also developed 
manufacturing technology suitable for the production of boron-free E-glass.  
 


E-glass formulation is specified by several standards like e.g. ASTM D578. While for 
general applications, the boron content can vary from 0 to 10% (w/w, expressed as 
B2O3), it is to be noted that, by standard, CFGF glass fibre yarn products for printed 
circuit boards and aerospace applications must have a boron content of 5 to 10% 
(w/w, expressed as B2O3)  
 
2. Glass Micro Fibres (insulation wool and filtration fibres) 
Boron is an essential ingredient in the manufacture of glass micro fibres because 
there are no known boron-free glass formulas that meet the end product needs of 
moisture resistance and bio-solubility (non-biopersistent fibres that have no 
carcinogenic potential) and rotary insulation manufacturing equipment. Boron is the 
one flux that facilitates a necessary compromise between viscosity (processing 
temperatures), glass devitrification properties, moisture resistance, and bio-solubility. 
Other glass fluxes such as alkali and alkaline earth oxides cannot achieve this 
compromise in a boron-free glass. A more detailed discussion of the impact of boron 
on micro glass fibre can be found in the following published article: 


 
“F. L. Harding, J. F. Bauer, H. H. Russell, and X. Xu,  The Use of Boron Oxide in 
Glass Fiber Formulations, Proceedings of the Second International Conference on 
Borates:  Borate Glasses, Crystals, and Melts, July 1996, Society of Glass 


Technology.” 
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		A.I.S.E.
 comments on Annex XV dossiers 

for boric acid and tetraborates 







                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              As a downstream using sector for boric acid and disodium tetraborates (“tetraborates” in this document), A.I.S.E. is concerned that listing these substances as Substances of Very High Concern is inappropriate. Not only is it premature, but it will likely generate undue and misleading concern among further users, e.g. retailers, consumers and professional users of detergents cleaning products, and create unnecessary burden on companies (e.g. reformulation requests).

The use of boric acid and tetraborates at low concentration in certain detergents and maintenance products – and in other uses – has been shown to be safe. Submitting these substances to the REACH Authorisation process is disproportionate. 

Safe use of boric acid and borates can be managed adequately via chemicals safety assessments and related exposure scenarios. Furthermore, communication of hazardous properties of boric acid and tetraborates is ensured by the provisions laid down in the CLP Regulation (EC) No 1272/2008. 


Note: boric acid and tetraborates in solution give rise to the same chemical species: boric acid and the borate ion (in equilibrium depending on pH). Therefore, our comments address both Annex XV dossiers. 


Impact on DU: 


Whilst we acknowledge that boric acid and tetraborates formally fulfil the REACH Article 57 criteria since they have been classified as toxic to reproduction category 1B – an area of controversy - and are listed as such, together with specific concentration limits, in Annex VI of the CLP Regulation on harmonised classifications (1st ATP), the reality is that the SVHC list tends to have a “black-listing” effect in practice, regardless of concentration level, i.e. even when the substance is used in mixtures not themselves classified at concentrations below the applicable Specific Concentration Limit. 

Listing of a substance in the candidate list for authorisation has immediate effect on downstream users: it requires for example changes to Safety Data Sheets of mixtures and communication to users of articles containing it or to consumers on request (Article 33 of REACH). 

Further, although substances which are on the candidate list are subject to further decisions before they might be included in Annex XIV of REACH, inclusion in the candidate list as SVHC has important practical implications: it leads to a demand within the supply chain to substitute these substances, even if the latter are not subject to Restriction or Authorisation. Therefore, potential implications and potential benefits of the inclusion of a substance in the candidate list should be carefully balanced. 

Negative consequences are expected for DU from the mere listing of these substances as SVHC. 

This is all the more concerning that the use of boric acid and tetraborates in detergent applications has been shown to be safe at current use levels (peer-reviewed HERA project, referenced in the DK and DE documents). 


Timing: 


Suppliers of boric acid and tetraborates are working on REACH registration dossiers that will contain the most up-to-date information, together with detailed exposure scenarios. Authorities should wait until the registration process is completed to ensure the Annex XV dossier content reflects latest data available. 

In addition, consumer applications of these substances are being addressed under the REACH Annex XVII Restriction process, further to a detailed assessment by RPA (2008, quoted in the Annex XV dossiers). Proposing to place them on the candidate list for authorisation goes against the general stance taken that risks associated with substances, if any, should be addressed either under the Restriction process or under the Authorisation process, not both (at least for consumer applications). 

Uses of these substances: 


As mentioned in the Annex XV dossiers, boric acid and tetraborates (disodium tetraborate decahydrate, “Borax”, mostly) are primarily used as enzyme stabilisers for liquid fabric detergents. They are used in quantities below the Specific Concentration Limits (typically up to 2% in a liquid detergent). Stabilisation of enzymes is needed as the presence on anionic surfactants tends to render them inactive in liquid products. Enzymes contribute to the overall cleaning performance of detergents, providing a high degree of stain removal, whiteness and fabric colour care. Stabilised enzymes are necessary to reach high wash performance by using low temperature during the wash process and therefore save energy and minimise greenhouse gas emission.

With respect to uses, the Annex XV dossier for tetraborates is misleading as it suggests huge volumes of tetraborates are used in the detergent sector for bleaches. Sodium tetraborates pentahydrate is the raw material to make sodium perborate, which itself has a bleaching effect. It is wrong to suggest in Tables 2 and 5 that such levels of tetraborate are used in detergents, as it is the sodium perborate that is (was) used in detergents for bleaching. The use as precursor of sodium perborate should be clearly identified as manufacturing of sodium perborate: this is an industrial process, not a direct detergent application. 

The Annex XV dossier should not address sodium perborate: this is a separate substance. 


In addition, the use of sodium perborate has continued to decrease with its replacement with sodium percarbonate. Therefore, the quantities shown for the tetraborate pentahydrate substance are seen as an overestimate. 


Specific comments on the toxicological justification:

Based on the following argumentation, we raise doubt that the results observed in animal studies with boric acid are relevant with respect to effects in humans. Three aspects should be considered: The choice of the exposure route, available epidemiological studies and the exposure of consumers and workers.


1. Exposure of consumers 


Boron is a naturally occurring element that is found in the form of borates in the oceans, sedimentary rocks, coal, shale, and some soils. For this reason, boron occurs naturally in food and drinking water as boric acid or borate. As a result boron is a normal constituent of blood and tissues in humans due to ingestion of food and drinking water containing boric acid and borates. In general, food and drinking-water are the greatest sources of boron intake in humans and not consumer products containing boric acid and borates. A Tolerable Upper Intake Level (UL) of 10 mg/person/day was allocated for boron as boric acid or borates by the European Food Standards Agency (EFSA, 2004). The UL also applies to pregnant and breastfeeding women. 


Boric acid and tetraborates are used in liquid laundry detergents for stabilisation of enzymes within the detergent formulation. Consumer exposure occurs primarily through skin contact (e.g. by hand laundry washing or laundry pretreatment). It can be assumed that there will be no inhalation exposure from liquid detergents. There are no spray products and aerosols will not be formed during pouring of the liquid. Furthermore, borates have negligible volatility at room temperature. The consumer exposure to boron from the use of detergents (total exposure to boric acid from all potential laundry and cleaning scenarios) has been calculated by HERA (2005). Their use in detergent products results in 2000 to 6000 times lower exposures compared to normal background levels in the diet and is orders of magnitude below the UL. 


Conclusion: These substances are being proposed as SVHCs due to their EU classification as toxic to reproduction. The EU classification is based on data from animal experiments at levels considered several orders of magnitude greater than normal exposure levels. 


2. Route of exposure


Classification and labelling of boric acid and tetraborates was derived from feeding studies in laboratory animals at high dietary doses. Humans could only reach equivalent doses under conditions of serious abuse by deliberate ingestion. Humans generally would vomit when given orally high doses of borates at levels that caused reproductive toxic effects. Since rats cannot vomit, high oral doses can be used in rodent studies, but they do not properly reflect the realistic exposure situation in humans and are, thus, not a satisfactory model for human exposure. In addition, it is not possible to work in an atmosphere that leads to such high inhalation and consequently absorption of borates comparable to doses tested in the animal feeding studies.


Consumers may be exposed to borates mainly via the skin and to a minor extent by inhalation. Dermal absorption of borates across intact skin is insignificant which results in a very low dermal uptake. Furthermore, workplace exposure takes usually place both by dermal contact during direct handling of products and contaminated equipment as well as by inhalation of aerosols (ECETOC Technical Report No. 93 on Targeted Risk Assessment, 2004). 


Conclusion: While exposure of consumers and workers may happen via dermal and inhalation route in their different uses, the relevance of the animal feeding studies for humans are doubtful because of the doses administered and the route of administration. In the Annex XV dossier for identification of boric acid as SVHC there is no ‘hazard characterisation’ which considers dose/response relationships and kinetics by different routes of exposure. Therefore, to reach a decision without full consideration of relevance of routes of exposure in the animal studies is unjustified.


3. Consideration of epidemiological studies


According to the REACH Guidance on information requirements and chemical safety assessment, Chapter R. 7a, Section 7.5.3.2: “Human data adequate to serve as the sole basis for the hazard and dose-response assessment are rare. When available, reliable and relevant human data are preferable over animal data and can contribute to the overall Weight of Evidence”.  This statement clearly emphasises that human data should be considered in a Weight of Evidence approach. Available epidemiological studies clearly demonstrate the absence of developmental or fertility effects even among population groups with high exposures to boron e.g. as borates. 


In the Annex XV dossier for identification of boric acid as SVHC, it reads under the section human data (page 35) that “In recent studies, lower Y:X ratio in sperm cells have been reported in boron exposed workers, which, however, did not correlate with boron concentration in blood. It was concluded, that there was no clear evidence of reproductive toxicity in highly boron-exposed workers (whose exposure levels are nevertheless below the NOAEL which has been derived from animal studies). Thus, epidemiological studies in humans are insufficient to demonstrate the absence of an adverse effect on fertility.” 


Conclusion:

· The results of epidemiological studies confirm that the effect of very high exposures is different in man than in animals, however, they are not considered on basis of a Weight of Evidence approach.


· Even exaggerated work place exposure conditions will not result in exposures above the levels tested in the animal feeding studies (e.g. NOAEL). 


· Epidemiological studies can never demonstrate the absence of an effect. If larger studies fail to show an effect, than there is increasing confidence that exposure does not pose a health hazard.


· If only epidemiological studies are considered sufficient with similar exposure levels compared to the animal studies, there will obviously never be sufficient human data. 


Specific comments on the dossiers: 


Boric acid: 

- Page 3, mistake: it is stated the substance meets the criteria as carcinogen in accordance with Article 57. The substance is not classified as a carcinogen but as a substance toxic for reproduction category 1B. 

Disodium tetraborate(s): 


· Pages 1 and 3: specify the classification (not “CMR”). 


· Uses in tables 2 and 5: use of sodium perborate should not be included (see above comments). 

· Table 2: powder hand soaps (for washing hands) are considered as cosmetics: they fall under cosmetic legislation and therefore should be reported in a different row of the table. 

· Table 5: Since the detergent and cleaning product industry has almost entirely substituted sodium perborate over the last 2-3 years (as a result of adverse classification), the volumes of tetraborate pentahydrate supplied for perborate manufacturing today should have decreased compared to 2008 data. This should be mentioned, at least qualitatively (see also RPA, 2008). 


· Page 23, Section 2.1.4. Detergents: remove last sentence as it refers to perborate as bleaching agent: this is not a use of tetraborate so it is irrelevant in this dossier. In addition, it should be specified that the tonnage reported (around 900 T) covers both boric acid and tetraborates (borax). 


· Page 28, section 2.3.2.3. on detergents: the use of tetraborates in powdered detergents is insignificant (none of the companies member of A.I.S.E. reported using it in powdered detergents when we enquired). The same holds for consumer exposure via inhalation. 

� A.I.S.E. is the representative body of the Soaps, Detergents and Maintenance Products Industry in Europe, comprising 37 national associations in 42 countries and 10 direct international company members, thereby covering more than 900 companies. 
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General Comments


Boric acid and borates are  naturally occurring chemicals used widely (such as in detergents,
cleaners, personal care products, agriculture) and the compounds are also available in food
supplements.


50The acute toxicity of boric acid  is comparable to that of sodium chloride (oral rat LD  2660


50mg/kg compared to oral rat LD  3000 mg/kg).  Based on the concentrations of boric acid
typically used in ophthalmic pharmaceutical preparations, the dose of boric acid from ocular
administration results in safety margins of greater than 600 times the no observed adverse
effect level of 125 mg/kg/day reported in animal maternal and developmental reproduction
studies.


There is currently no evidence of harm to humans regarding reproductive toxicity.


Boric acid and borates are used in a number of ophthalmic pharmaceutical products,
controlled by sectoral legislation (Directive 2001/83/EC of the European Parliament and of
the Council of 6 November 2001 on the Community code relating to medicinal products for
human use as amended).  These products are used in the eye, so the exposure to diluted
borates is limited to the topical route of delivery. There are currently no acceptable substitutes
available.


All pharmaceutical products are subject to assessment and authorisation and oversight by
relevant EU national competent authorities or the European Medicines Agency.


Specific comments on the justification


Classification and labelling
 
Annex XV does not offer the specific safe concentration limits for boric acid and disodium
tetraborate for human exposure. Therefore, it is assumed that only 0.1% w/w is the
concentration below which substances would be considered exempted from the authorization
per Directive 1999/45/EC.  However, Annex XV does refer to the RPA report (2008)* which
offers the specific limit based on No Observable Adverse Effect Level (NOAEL) values
obtained in animal studies (also included in Annex XV)  and additional safety factor thus
providing a scientifically justified acceptable human exposure level also commonly used in
risk evaluations. In addition, the 30th Adaptation to Technical Progress (ATP) of Council
Directive 67/548/EEC (paragraph 2.32) † provides the following borate classification: 


‘In the course of discussions it was clear that the available evidence justifies the
establishment of a specific concentration limits for borates, higher than the generic
concentration limit for substances toxic for reproduction of 0.1%. The TC C&L
(Technical Committee on Classification and Labelling) experts therefore decided that
a concentration limit of 5.5 percent for boric acid is appropriate, based on the level at
which no adverse effects is seen for the substance. The other borate compounds have
been given a specific concentration limit based on their boric acid content’.


* Risk & Policy Analysts Limited (RPA), 2008: Assessment of the risk to consumers from
borates and the impact of potential restrictions on their marketing and Use. Final report –







November 2008, prepared for European commission, DG Enterprise and Industry.


† Commission Directive 2008/58/EC. 21 August 2008. Amending, for the purpose of its
adaptation to technical progress, for the 30th time, Council Directive 67/548/EEC on the
approximation of the laws, regulations and administrative provisions relating to the
classification, packaging and labelling of dangerous substances.
 
Concentration limits of 5.5% and 4.5% for boric acid and disodium tetraborate, respectively,
were identified in Commission Directive 2008/58. 


It is proposed that the text be more specific and include the previously published
concentration limits into Annex XV as an exemption condition.


Specific comments on use, exposure, alternatives and risks


Exposure / Risks


Manufactures of ophthalmic pharmaceutical products have been using borate buffers as a part
of these medicines for many years. The resulting exposure to diluted borates is limited by the
topical (ocular and skin) route of delivery upon instillation of the medicine into the eye(s).
However, according to published data discussed in Annex XV and RPA report (2008), a
dermal absorption of 0.5% is used as a worse case approach, greatly limiting systemic
delivery of borates. Thus the exposure to borates in ophthalmic pharmaceutical products,
which are well below thresholds discussed above, will be further greatly reduced due to their
topical route of administration. 


It is therefore proposed  to consider the topical route while evaluating the overall human risk
of exposure to boron-containing substances discussed in the comments on Classification and
Labelling.             


Boron is known to be a critical element for the normal growth and productivity of aquatic and
terrestrial plants. As indicated in the  RPA report (2008), the available data support the
interpretation that borates are not significantly bioaccumulated. In addition, data from animals
and humans indicates that boron is quickly removed via faeces and urine so that body
concentrations do not continually increase. Thus, there is no chronic human or environmental
concern from limited exposure to boron present in ophthalmic pharmaceutical products. 


The WHO review of boron (1998) ‡ noted that highly water soluble materials are unlikely to
bioaccumulate to any significant degree and that any borate species are all present essentially
as undissociated and highly soluble boric acid at neutral pH. Available data indicate that both
experimental data and field observations support the interpretation that borates are not
significantly bioaccumulated. 


‡  IPCS (International Programme on Chemical Safety), 1998, Environmental Health
Criteria 204: Boron. World Health Organization, Geneva, Switzerland


Both oral and inhalation exposures to boron-based substances are major human routes of
exposure. However since the borates are in solution the oral and inhalation routes are not
relevant to ophthalmic pharmaceutical products.







 
In summary, ophthalmic pharmaceutical products contain boric acid and disodium tetraborate
well below the accepted threshold safety level. Systemic exposure arising from these products
is further limited by their topical delivery, and there is no concern relating to chronic bio-
accumulation.
 
Alternatives


Borate buffers used in ophthalmic pharmaceutical products can exhibit microbicidal
properties and thereby reduce the risk of contamination during use of the products.  This is in
addition to the buffering properties of boric acid/borates.  These properties are used to ensure
that ophthalmic pharmaceutical products are stable and suitable for use throughout their shelf
life and in-use period.
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CERAME-UNIE COMMENTS ON ANNEX XV DOSSIERS  


FOR BORIC ACID AND DISODIUM TETRABORATES 


 


The European Ceramic Industry covers a wide range of products including brick & roof tiles, clay pipes, 


wall & floor tiles, refractory products, sanitary ware, table & decorative ware, technical ceramics... It 


accounts for more than 220.000 direct employments and a turnover of € 28 billion within the EU. 


 


Following the submission of two Annex XV reports on boric acid and disodium tetraborates, Cerame-


Unie would like to stress the following: 


 


Cerame-Unie believes that any proposal to add boric acid and disodium tetraborates to the candidate 


list is pre-mature and requires further investigation. 


 


• The industry is currently preparing its registration dossier (for December 2010) and the 


information available in this dossier should be taken into account in the assessment by ECHA 


and the Member States.  


 


• In addition, when certain borates were added as toxicant Cat. 2 to the Dangerous Substances 


Directive (at the 30
th


 ATP) a recital was added stating explicitly that “special attention should be 


paid to further results of epidemiological studies on the Borates concerned by this Directive 


including the study conducted in China”. We therefore strongly suggest that any further steps in 


the process are carried out taking due account of the Chinese study that is now available. The 


current Annex XV dossiers are therefore to be regarded as outdated.  


 


• Cerame-Unie also questions the current arbitrary approach to propose Annex XV dossiers as a 


wide number of substances which are of higher concern are not yet proposed. With only a 


handful of substance on the candidate list, the ‘emotional’ damage through the supply chain is 


considerable. 


 


Boric acid and disodium tetraborates are essential substances for the ceramic industry. 


 


• Borates have been used in ceramic glazes in China since the 10th century. Glazes are the thin, 


glassy coatings fused onto ceramics in tiles, tableware and porcelain. Borates are used to initiate 


glass formation and reduce glass viscosity (helping to form a smooth surface) and to reduce 


thermal expansion (facilitating a good fit between the glaze or enamel and the item it covers). 


Borates in glazes also increase the refractive index, or luster, and enhance the durability of the 


glaze. Using borates significantly lowers the glaze firing temperature and provides 


manufacturers alternatives to substances that pose health risks (such as lead). 


 


• Borates are also used as a raw material for ceramic products like tiles where its application 


reduces both the firing time and temperature needed and at the same time increases the dry 


mechanical strength of the product. 
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• Boric acid and disodium tetraborates are also very important as binders for refractory products.  


These substances increase the lifetime of the refractory product thereby reducing the frequency 


to replace the refractory product in the industrial kiln and reducing the use of raw materials, the 


waste produced and the CO2 emissions. Refractory products with boric acid and disodium 


tetraborates are used in the steel, glass, cement and aluminium industry. Placing these 


substances on the list for authorisation would therefore have severe consequences for these 


industries as well. 


 


• Boric acid is also used in the high volume manufacturing of boron carbide, boron nitride, 


titanium boride, zirconium boride and calcium boride.  


o Boron nitride is used as a raw material in the refractory industry
1
.  


o Calcium boride, zirconium diboride and boron carbide are used as antioxidants in carbon 


bonded refractory materials. Calcium boride is also used as deoxidant in copper melts.  


o Titanium diboride is used in evaporation boats which are used in the aluminium coating 


of plastic films and used a refractory material is aluminium smelters.  


o Boron carbide is the most widely used material for protective body and vehicle armour 


systems and sand blasting nozzles. It is also readily used for the grinding and lapping of 


hard metals and ceramics, as shield and control component in nuclear reactors, as a 


boronizing agent, as antioxidant improving service life and it is used to improve service 


life of electrodes in the harsh environment during welding. 


 


 


For the uses described above, substitution is not possible and the use of boric acid and disodium 


tetraborates is essential. 


 


To our knowledge, no adverse health effects have been reported with workers exposed to inhalable 


boric acid dust, even in a company working with boric acid since 70 years (ESK Ceramics GmBH &Co. KG). 


 


 


In conclusion, based on (i) the pre-mature timing to submit these dossiers, (ii) the well-regulated and 


safe use of boric acid and disodium tetraborates and (iii) the non-substitutable and essential uses of 


these substances, Cerame-Unie requests that the Annex XV dossiers on boric acid and disodium 


tetraborates are withdrawn and these substances are not placed on the REACH candidate list. 


 


CERAME-UNIE 


Rue de la Montagne 17 – 1000 Brussels 


Tel. +32.2.808.38.80 - Fax +32.2.511.51.74 


sec@cerameunie.eu 


 


                                                           
1
 Boron nitride is also used in evaporation boats, as starting material for the synthesis of cubic boron nitride, as 


release agent in metallurgy and manufacturing of glass, as lubricating agent, as filler in polymers to enhance 


thermal conductivity and antifriction, and as additive in cosmetics to improve tactile feeling 
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UNIFA Comments on the public consultation on 8 potential substances of very high 
concern (8 March 2010) 


 


 


We do not believe that adding these substances to the candidate list is appropriate. 


Including disodium tetraborates and boric acid at this point does not make sense as producers 


and importers are developing a REACH registration dossier, which will be submitted by the 


December 2010 deadline. The current Annex XV dossiers are based on incomplete 


information. 


 


 


I. Boron in plants 


 


Boron is an essential micronutrient required for crop nutrition 


Micronutrients are essential for the normal growth and health of plants. When soil supply is 


inadequate, defects in development arise and this can lead to poor growth and premature death 


of plants. The micronutrient requirement by crops for normal growth and high yield is small 


compared to that of the macronutrients. Nevertheless, each of the micronutrients, boron (B), 


copper (Cu), iron (Fe), manganese (Mn), molybdenum (Mo), cobalt (Co) and zinc (Zn), meet 


the requirements for essentiality in plants and, despite the small amounts needed by crops to 


complete their life cycles, deficiencies of one or more of these elements frequently occur in 


agriculture, horticulture and forestry. 


 


There is no substitution to this nutrient. Plant uptake of this nutrient is mostly in the form of 


boric acid H3BO3 or borate anion B(OH)4-. Plant B requirements are well documented and 


critical B concentrations have been determined for a range of species for the diagnosis of B 


deficiency.  


When needed this nutrient must be available to farmers and allow for an accurate application. 


Boron is applied as straight fertilizers or added in a small quantity to NPK fertilizers or in 


liquid specialties for foliar or soil application.  


The burden of an authorization process will severely limit the number of products on the 


market and the availability of this nutrient for farmers.  


 


Functions in plants 


Boron is required in the stabilisation of cell walls by forming the borate- rhamnogalacturonan 


II (RG-II, a complex pectic polysaccharide structurally located in the primary cell wall) cross-


link (Matoh, 1997; O’Neill et al., 2004). This primary function is reflected in the cessation of 


growth of young leaves and roots in response to B deficiency in plants (Dell and Huang, 


1997). Boron also forms cross-links with glycoproteins in cell membranes and may regulate 


physical properties such as membrane fluidity. This may have implications in plant tolerance 


of high irradiance (Huang et al., 2002) and low temperature stresses (Huang et al., 2005). 


Although proposed B functions in the metabolism of phenols and lignin (Cakmak and 


Römheld, 1997) may be secondary effects (Cara et al., 2002), B deficiency can influence 


lumber quality. Boron is essential for normal development of reproductive tissues and 


deficiency results in low grain set or poor seed quality (Dell et al., 2002). Also, B deficiency 


may trigger the early synthesis of ethylene, leading to the rapid deterioration of fruit quality. 







 


 


In brief, the main functions of boron relate to cell wall strength and development, cell 


division, fruit and seed development, flower production, pollen tube elongation and 


germination, sugar transport, and hormone development. 


 


Boron deficiency 


Boron deficiency symptoms in plants have been described in numerous studies (Bell, 1997). 


In plants subject to mild B deficiency, leaves appear dark green and leathery with downward 


cupping and small size. When B deficiency becomes severe, dieback of the shoot tip occurs. 


Plant symptoms can be greatly influenced by other stress factors, such as high light intensity 


and low temperature. In reproductive parts, B deficiency causes abortion of flower buds 


and/or flowers (e.g. sterile ears in wheat), abnormally shaped fruits (e.g. avocado and citrus) 


and malformed seeds (e.g. hollow heart in peanut). 


Boron deficiencies are found mainly in acid, sandy soils in regions of high rainfall, and those 


with low soil organic matter and soils with a high pH or high calcium content. Borate, 


negatively charged ions, are mobile in soil when not adsorbed on organic matter or metal 


oxides or hydroxides (Al,Fe) and can be leached from the root zone. Boron deficiencies are 


more pronounced during drought periods when root uptake activity is restricted. 


 


Boron deficiency corrections 


Given its tendency to be absorbed by the organic matter and soil iron and aluminium 


hydroxides in the soil and susceptibility to leaching of the free B fraction, annual or more 


frequent applications of boron are required in most situations. Boric acid (17.5% boron), 


sodium tetraborate decahydrate (or borax) (11.3% boron) or sodium octaborate tetrahydrate 


(20.9% boron) can be applied to soils to correct boron deficiency. Typical applications are 


about 1.1 kg/hectare or 1.0 lb/acre of actual boron expressed as B. These products can be 


dissolved in water and sprayed for soil or foliar application. 


Small quantities of boron (B) are needed for healthy crops when soils are affected by boron 


deficiency. Due a large array of fertilizers types it is possible to achieve uniform application 


in the field using sprayer or spreader farm equipment. Commonly less than 1kg of boron (B) 


is applied per ha (0.1 g per square meter) on sensitive species (sunflower, sugar beet, apple 


tree, clover and alfalfa…).  


 


From the elements above, it is clearly demonstrated that boron cannot be substituted. 


 


 


II. Human health 


Borates have been used safely for generations and people exposed to borates are healthy.  


EFSA stated that boron is suitable for use in foods in 2004 (Question number EFSA-Q-2003-


017). 


 


Besides, the characteristics of fertilizers containing of boron are defined by the regulation CE 


N°2003/2003 of 13 October 2003 (Annex I, section E). 
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Comments regarding the different lists.


List of boron substances appearing as SVHC and on EC 790/2009


		EC number

		CAS number 

		Name

		Registration



		215-125-8

		1303-86-2

		diboron trioxide; boric oxide

		30/11/2010



		215-540-4

		1303-96-4

		disodium tetraborate decahydrate - borax decahydrate

		30/11/2010



		215-540-4

		12179-04-3

		disodium tetraborate pentahydrate-borax pentahydrate

		30/11/2010



		215-540-4 

		1330-43-4 

		boric acid, disodium salt; [1]

		30/11/2010



		231-556-4

		7632-04-04

		sodium peroxometaborate

		30/11/2010



		231-556-4 

		10486-00-7 

		sodium peroxoborate hexahydrate

		30/11/2010



		231-556-4 

		10332-33-9 

		sodium peroxoborate

		30/11/2010



		231-556-4 

		10486-00-7 

		sodium peroxoborate hexahydrate

		30/11/2010



		233-139-2 

		10043-35-3 

		boric acid

		30/11/2010



		234-343-4 

		11113-50-1 

		boric acid, crude natural

		30/11/2010



		234-390-0 

		11138-47-9 

		perboric acid, sodium salt, monohydrate

		30/11/2010



		234-390-0 

		12040-72-1 

		perboric acid (HBO(O2)), sodium salt, monohydrate

		30/11/2010



		234-390-0

		37244-98-7

		perboric acid (HBO(O2)), sodium salt, tetrahydrate

		30/11/2010



		235-541-3

		12267-73-1

		boric acid, disodium salt

		30/11/2010



		237-560-2 

		13840-56-7

		orthoboric acid, sodium salt 

		30/11/2010



		239-172-9 

		15120-21-5 

		sodium perborate

		30/11/2010



		239-172-9

		13517-20-9 

		perboric acid, sodium salt, tetrahydrate

		30/11/2010
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List of several K, NH4, Mg Pre-registered boron substances.

		EC number

		CAS number

		Name

		Deadline



		215-575-5

		1332-77-0

		dipotassium tetraborate

		30/11/2010



		234-512-2

		12007-57-7

		ammonium hydrogentetraborate

		30/11/2010



		234-513-8

		12007-58-8

		diammonium tetraborate

		30/11/2010



		234-521-1

		12007-89-5

		diammonium decaborate

		30/11/2010



		237-235-5

		13703-82-7

		magnesium metaborate

		30/11/2010



		237-262-2

		13709-94-9

		potassium metaborate

		30/11/2010



		237-360-5

		13762-51-1

		potassium tetrahydroborate

		30/11/2010



		237-387-2

		13769-41-0

		potassium perborate

		31/05/2013



		241-169-2

		17097-11-9

		magnesium peroxoborate

		31/05/2013



		244-038-8

		20786-60-1

		orthoboric acid, potassium salt

		30/11/2010





List of several Pre-registered boron substances not appearing on the restrictive lists.


		EC number

		CAS number

		Name

		Deadline



		215-604-1

		1333-73-9

		Boric acid, sodium salt

		30/11/2010



		231-891-6

		7775-19-1

		sodium metaborate, anhydrous

		30/11/2010



		234-541-0

		12008-41-2

		disodium octaborate

		30/11/2010



		236-659-8

		13460-50-9

		metaboric acid

		30/11/2010



		237-432-6

		13780-71-7

		metaboric acid

		31/05/2013



		238-253-6

		14312-40-4

		trisodium orthoborate

		30/11/2010



		241-004-4

		16940-66-2

		sodium tetrahydroborate

		30/11/2010



		259-231-2

		54566-73-3

		Boron oxide

		30/11/2010



		296-579-4

		92797-44-9

		Boric acid (H2B4O7), disodium salt, oxidized

		30/11/2010



		600-419-4

		10332-33-9

		Perboric acid (HBO(O2)), sodium salt, monohydrate

		30/11/2010



		600-611-8

		10486-00-7

		Perboric acid (HBO(O2)), sodium salt, hydrate (1:1:4)

		30/11/2010



		600-663-1

		10555-76-7

		Boric acid (HBO2), sodium salt, tetrahydrate

		31/05/2018



		601-071-6

		11130-12-4

		Boric acid, sodium salt, pentahydrate

		31/05/2018



		601-669-7

		12008-76-3

		Dodecaborate(2-), dodecahydro-, hydrogen (1:2)

		31/05/2018



		601-708-8

		12045-88-4

		Tincalconite (B4Na2O7.5H2O) - borax pentahydraat

		30/11/2010



		601-710-9

		12046-75-2

		Boron sodium oxide (B5NaO8), pentahydrate - disodium pentaborate decahydrate

		30/11/2010



		601-808-1

		12179-04-3

		Boron sodium oxide (B4Na2O7), pentahydrate -Sodium Tetraborate Pentahydraat

		30/11/2010



		603-902-8

		13517-20-9

		Perboric acid (H3BO2(O2)), monosodium salt, trihydrate

		31/05/2018



		608-325-5

		29158-97-2

		Perboric acid (H3BO2(O2)), monosodium salt

		31/05/2018






