CST Nanotechnology: Meeting with HSE on 30/11/06

Note of Meeting

Overview

Professor Sir John Beringer met with Brian Fullam and Dave Mark from HSE in order to discuss HSE’s work on the nanotechnology issue. Dave Mark is the lead for the HSE project on Workplace Exposure in the Universities whilst Brian Fullam covered the broader reach of HSE’s work.

Main Points Arising

Metrology

· The equipment required to monitor worker exposure to engineered nanoparticles is both large and expensive (c. £700k). 

· Although the presence of nanoparticles can be measured, their properties – for example their chemistry or whether they are unwanted by-products (e.g. diesel particles) or engineered – cannot.

· In some cases, if the type of engineered material is known, a crude and time-consuming analysis by chemistry or morphology can determine roughly the proportion of by-product to engineered nanoparticles.

There is a very strong industry demand to improve the current equipment. Progress is being made, though the task is very difficult. The NOSH consortium, led by DuPont, is an association of companies in the USA with nanotechnology interests and has produced a set of specifications saying what they require from an instrument for detecting airborne nanoparticles in their workplaces, essentially guaranteeing a market for any company that can meet those specifications.

Exposure and Toxicity

Both university and industry are acting in a precautionary manner due to the unknown risk. Almost all nanoparticles are kept under containment and, at the current levels of production, the risk of exposure to researchers or workers is thought to be extremely low. The exposure risk for the general public is even lower, except where nanotechnologies are used in some consumer products such as cosmetics (though here there is little published evidence of nanoparticle penetration through the skin and some are water soluble and simply become another non-harmful chemical inside the body).

There are toxic nanoparticles – for example cadmium based quantum dots – but though many studies have looked at exposure in vivo or in vitro, very few have been comprehensive enough to produce a dose response curve (perhaps because this is very expensive). It could be very difficult to study each nanomaterial separately as slight changes (such as adding attaching ligands to a nanotubes) can radically alter their behaviour in unpredictable ways.

Simply the change in surface area/mass ratio can lead to a step change in properties. For example, in an experiment considering the potential of explosion, Al and Zn nanoparticles had very different ignition energies, probably due to differences in the degree of agglomeration as well as their chemical properties. A nanomaterial that strongly agglomerates may behave more as a micro-particle than a nanoparticle. 

It was emphasised that “unknown” does not necessarily mean “dangerous”: for example, colloid chemistry is essentially nanotechnology in a liquid medium and has never been considered to pose an additional hazard. 

Industry and Remediation

Nanoremediation has been carried out in the US. The limited results to date show no risk of nanoparticles entering the food chain or of any other negative impacts. However, more properly designed and controlled trials are needed before conclusions can be drawn about ecotoxicity. 

Industry is involved in risk and toxicology research, though there was a belief that they could do more. A concern is that some large companies may choose to outsource hazardous activities to smaller companies who do not have the ability to put as much money into toxicity studies or health and safety.

International Cooperation

The work of ISO229 is very good. They are hoping to publish a technical report in September 2007 which may lead to the development of standards. The OECD is also very active. In the EU, things are moving more slowly, largely because many of the issues cross the boundaries of more than one directorate.

There are some major international research collaborations. An example is Nanosafe2, a major EU collaboration. HSE plays a part in carrying out the research and all data collected is shared amongst all participants. This gives each participant a very large amount of data – on exposure, safety and toxicology – for a comparatively small expenditure of funds. A complementary EU-funded project, NANOSH, has just started and HSE leads a major work package on assessing nanoparticle exposures levels in a wide range of industrial and academic settings in four EU countries. 
Details of HSE’s Work
In February 2006 HSE completed a regulatory review. This concluded that “…the principles of the existing regulations and the interconnections between them are appropriate and applicable to nanomaterials. We perceive no need to fundamentally change the regulations themselves, nor to introduce new regulations.” It also identified the lack of knowledge as an issue that needed addressing. 

There has been very little stakeholder response to this review. HSE believe that if research was to show that nanoparticles possessed radically novel properties then the regulatory position would need to be reassessed. At the current very low rate of production the current precautionary approach to exposure is thought to be satisfactory, though this may change were production quantities to be significantly increased. 

HSE has also published:

· A report on in vitro methods for assessing the toxicity of nanomaterials(2006)

· A literature review into the fire and explosion risks association with nanopowders (2004)

· A study of the health effects of nanomaterials (2004)

· A review of the occupational hygiene aspects of nanomaterials (2004)

· An information sheet (HSIN1) aimed at researchers and developers of nanotechnologies

· A study on the assessment of different metrics of the concentration of nano (ultrafine) particles in existing and new industries. (Research report 513)

Other activities include a three-year £0.9 m investment project in improving capabilities at HSL to provide services to industry to control health and safety risks from production and use of nanomaterials, and collaboration into the two major EU projects mentioned above. In NANOSH, HSL will investigate current exposure levels and control measures in university laboratories. The findings will be used to prepare advice on good practice to control exposure for use by employers, employees and the public. In this, for each university they visit three sites at each university on three different days. They are carrying this out in a very collaborative manner and universities are, in general, being proactive in engaging with them.
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