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	Request for exemption of the authorisation requirement for the use of CoCl2 and CoSO4 as a trace element in fermentation processes
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Introduction

DSM, a life sciences and material sciences company, is utilizing fermentation technology in the production of various products that DSM has in its portfolio. The activity in fermentation reaches from production of intermediates for antibiotics to preservatives, vitamins, food and technical enzymes, bio-based materials such as succinic acid and also acts as technology provider for biogas industry. 

ECHA announced its proposal for the prioritisation of CoCl2 and CoSO4 on the Candidate List that may become subject to Authorization under REACH. As already mentioned by a comment submitted during consultation (ECHA document “Comments and response to comments on Annex XIV: proposal and justification”) cobalt dichloride and cobalt sulphate are used in small amounts in fermentation processes and is necessary for the process.
An exemption is asked for the particular use of CoCl2 and CoSO4 in fermentation processes.

Cobalt as an essential element – Occurrence in the environment

Cobalt is an element that occurs naturally in many different chemical forms throughout the environment. It is a natural earth element and is present in trace amounts in most rocks, soil, surface and underground water, plants and animals.  Although the average level of cobalt in soils throughout the world is 8 mg/kg dry weight there are soils with as much as 70 mg/kg. All natural waters contain trace levels of cobalt, drinking water contains between 0.1 and 10 ppb.  All the cobalt used in the industry has been subtracted from the environment.
The element Cobalt is a component of bio-materials such as enzymes and vitamin B12, which are essential for human and animal health. The total daily intake of cobalt in humans may be as much as 1 mg, but almost all will pass through the body unabsorbed, except cobalt in vitamin B12 and enzymes. Cobalt is not accumulating in mammalian tissues.

Cobalt is essential for nitrogen fixation through the action of enzymes by free-living bacteria, blue-green algae, and symbiotic systems. In the marine environment Cobalt is needed by blue-green algae (cyanobacteria) and other nitrogen fixing organisms. In higher plants, cobalt has been shown to be an essential element for legumes, which have nodules containing nitrogen-fixing bacteria.

Use of cobalt dichloride in fermentation processes
Fermentation processes are commonly used to produce valuable substances such as peptides, vitamins, enzymes, antibiotics, single-cell proteins, preservatives, biogas and live cells such as baker’s yeast, organic substances, etc. Thanks to the genetic engineering techniques, microorganisms could be tuned to produce heterologous compounds and substances being important for the development of new pharmaceutical products, food-enzymes and vaccines, but also positively impacting the quality of our daily life such as enzymes in washing powders, food preservatives or waste treatment to only name a few.  

In fermentation processes, micro-organisms are grown on fermentation media that provide them with the necessary nutrients like nitrogen and carbon. In addition, the culture media contain trace elements like vitamins, minerals or catalytic elements. These so called trace elements can include substances such as magnesium, iron, copper, calcium, manganese, zinc, cobalt, molybdenum, selenium, barium, which are necessary for cell growth. Cobalt dichloride and cobalt sulphate are commonly used as a source for Cobalt. 

Safe use of small amounts of CoCl2 and CoSO4
Small amounts of CoCl2 (order of grams) are weighed in a class II safety cabinet and, together with other trace elements, dissolved in water. Typical concentrations of this liquid stock solution lie in the range of 0.1 to 10 g/l.

The liquid stock solution is transferred to the production site where it is added to fermentation medium. The final concentration of cobalt dichloride and cobalt sulphate in the fermentation medium lies in the range of 0.1 to 5 mg/l (as CoCl2·6H2O or CoSO4·7H2O). From that point on, there is no exposure anymore for the employees.

The working procedure as described implicates that the powder form of cobalt dichloride or cobalt sulphate is only used at a laboratory scale. The total amount of cobalt dichloride or cobalt sulphate used in a single production site lies in the range of a couple of hundreds grams to kg’s per year. 

For the handling of CoCl2 and CoSO4, the necessary safety precautions are in place. The operators are trained and are complying with the national health and safety laws.
At the end of the fermentation, the cells or culture supernatant are harvested and further processed. The possibly remaining cobalt dichloride or cobalt sulphate is discharged with the remainder of the spent medium or with the liquid waste to water treatment installations. Cell paste or cell cake which eventually could contain small concentrations of cobalt dichloride or cobalt sulphate will be processed according to company’s procedures. Small amounts of cobalt dichloride or cobalt sulphate solutions are gathered as chemical waste.
As already mentioned, the fermentation industry uses only small amounts of cobalt salts, resulting in a very limited discharge of cobalt residue in the environment. As far as toxicity is concerned, this will not pose any additional risk to man and environment. For information, the world production of cobalt is 76.000 tons per year. 
The use of cobalt dichloride and cobalt sulphate is covered by the Directive 2004/37/EC: Carcinogenic and Mutagens Directive, Directive 92/85/EEC Pregnant Workers Directive and Directive 94/33/EC Protection of Young Workers at the Workplace. These Directives (especially 2004/37/EC) aim the reduction and replacement of carcinogens and mutagens in so far as technically possible and prevent and reduce the exposure to these products.  
The discharge of liquid waste via water treatment installation is covered by the Directive 2000/60/EC Water Framework Directive and Directive 2008/105/EC. Cobalt and corresponding compounds are not listed in Annex X (list of priority substances in the field of water policy).

The discharging of chemical waste is covered by the Waste Framework Directive (2006/12/EC, revised by 2008/98/EC).

Irreplaceable functions of CoCl2 and CoSO4
Cobalt dichloride and cobalt sulphate are an indispensable element of commonly used fermentation media because it is the source of the trace element Cobalt. Cobalt is needed as a catalytic element for reactions and/or as a component of the final compound produced. For example, it serves as an essential cofactor required for the biological activity of certain enzymes in e.g yeast and bacteria. Moreover it is a component of Vitamin B12. There is no possible alternative to perform the same function. As such, it is an irreplaceable component in fermentation processes. 

Authorization exemption

Due to genetic engineering techniques, microbial strains have been modified to produce high added value products, such as organic compounds and detergents, enzymes, proteins, biogas, etc. The biotech sector plays a crucial role in developing the required industrial and technological base, being indispensable for the delivery of smart, sustainable and inclusive growth in Europe. The European Commission has selected Biotechnology as one of the six “Key Enabling Technologies”. In addition, the technology is crucial to cope with the all the Grand Challenges mentioned in the Innovation Union Strategy:  Health and Aging, Energy, Climate Change and Resource Scarcity.

To be able to develop and to sustain the biotechnology industry in Europe, an exemption from authorization is asked for the use of cobalt dichloride and cobalt sulphate in fermentation processes, as the use of these salts are adequately controlled within the sector.

The use within the biotechnology sector is not wide dispersive and only small amounts are being used in each separate facility.  The use is limited to industrial users and already covered by very strict regulation concerning protection of workers (such as Directive 2004/37/EC: Carcinogenic and Mutagens Directive, Directive 92/85/EEC: Pregnant Workers Directive and Directive 94/33/EC: Protection of Young Workers). Professional or consumer uses are not to be considered for the use of cobalt dichloride and cobalt sulphate in biotechnology industry, including the Biogas production.
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