CST Nano Review: A Meeting with Industry

19th December, 2006, at the Cadogan Hotel, Knightsbridge
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Background to Meeting

The Council for Science and Technology (CST) Nanotechnology subgroup met with representatives of the nanotechnology industry in order to gain industry’s perspective on the nanotechnology issue. The purpose was both to be able to address aspects of the Government’s response that specifically mention industry and to gain an impression of nanotechnology development in the UK, to give context to the review.

The discussion was conducted under Chatham House rules.
Points Covered in Discussion

General Matters

It was emphasised that there is no such thing as “nanotechnology”; the term “nanotechnologies” is preferable due to the very broad nature of the field and its applications. Nomenclature is important and any form of uniform classification would be a mistake. Any classification (for example for regulation) should be based on a shift in physical, chemical or spectroscopic properties, not upon an arbitrary size limit.  The use of nanotechnology as a term has been used loosely to described many different science and application areas with very different levels or regulatory concern, issues and benefits.  This has lead to some confusion in that the media has reported risks in one area as a perceived risk for all of nanotechnology.

It was widely felt that the UK has lost the leading position in terms of the regulatory debate and engagement with the issues that it had obtained two years ago with the publication of the RS/RAEng report – though it has not slipped so far that it could not regain it, given swift and committed action. However, industry perceives an overall Government disengagement with the area, with teams being disbanded, activity decreasing and signals focusing on the risks and dangers, rather than the opportunities. It was acknowledged that the Government’s response to the RS/RAEng report did not sufficiently highlight the Government’s duty to support nanotechnological innovation, whilst ensuring the safe adoption of new technologies.

Although some Government activities – for example the Micro and Nano Technologies Network and the Voluntary Reporting Scheme – have been welcomed, over all Government activity has frequently been too ponderous and, in some cases, the money may not have been directed as well as it should have been.

The Nanotechnology Industries Association (NIA) is hoping to develop a responsible code of practice that companies could sign up to. The code would need to be developed in conjunction with learned societies such as the Royal Society and with NGOs and the NIA is beginning discussion with such bodies. End users (such as supermarkets) have also been involved in the discussion and have said that such a code would influence their buying patterns.

Toxicology and Testing

There is much speculation and very few facts as to the toxicology status of most nanoparticles. It was emphasised that “unknown” does not necessarily mean dangerous or toxic. In the cases where a nanoparticle is known to be toxic – for example carbon black – it is produced and managed in a way to minimise the hazard to all involved, in a similar way to how other toxic materials are handled.

The point was made that the state of toxicology knowledge varies greatly between nanomaterials. For example, zinc oxide nanoparticles (used in sun cream) are well understood, with extensive testing having been done collaboratively by industry on toxicology, genotoxicology and dermal penetration, amongst other areas. The properties of other nanoparticles are not always as well known and more toxicology studies may be necessary. This emphasises the importance of not creating blanket rules or regulations but on a case by case basis as the current chemical regulations are based and certainly not across all of “nanotechnology”.

Many small companies do not have the research capability and capacity to conduct all the necessary health, safety and environmental research themselves. Thus Government, as it committed to in its response, should embark upon a programme of research into the potential health and environmental effects of nanomaterials.  This would be especially relevant if government supported companies who wish to do toxicology studies on potential products rather than academically interesting model systems.

Even for larger companies, the resources required to do full life-cycle assessments are demanding and, in terms of toxicology, very few large chemicals companies still have the in-house toxicology resources, meaning that the work must be outsourced to contract research organisations and sometimes to academic institutions. There are capacity and availability constraints in the contract research industry and this may lead to a greater involvement by academic institutions; however this does require those involved in toxicology testing should have some form of accreditation comparable to that expected on contract research organisations carrying out investigations to a regulatory standard. It was also mentioned that, for some testing, in vivo studies are unavoidable, and that the Government should give more support to industry concerning the issues surrounding animal testing.

Industry felt that the HSE could provide better support to the development of ‘best practice’ guidelines for the handling of nanomaterials. The MNT-Network funding of the IOM’s SAFEnano initiative was applauded as a good step ahead, but the overall support of the initiative that offered, amongst other activities, support for the safe exploitation of nanotechnology was regarded as too little too late. 

Representatives of companies that supply nanomaterials for applications in sun cream said that they and their respective customers took great care to fully characterise the toxicology of all new formulations before launching them into the consumer market. This is a pre-condition under cosmetic legislation. It was, however, acknowledged that, in the past, some companies might not have been placed evidence in the public domain nor took steps in communicating test data but there is an increasing recognition that bringing data to the attention of a broad group of stakeholders makes a significant contribution to building confidence in these technologies. Some companies have published or are planning to publish tests in peer-reviewed journals. 

The Defra Voluntary Reporting Scheme (VRS) is supported by industry as an aid to such communication. They hope to overcome the confidentiality issue by submitting the data through trade associations to retain anonymity, and the biggest issue for many companies is simply the time required to fill in the forms – which is a problem that can be overcome.

Waste Disposal

Waste disposal is heavily regulated, the VRS asks for information on waste disposal and there has been good dialogue with both the Environment Agency and HSE. Although, depending on what nanoparticles you are producing, it can be hard to monitor waste streams, overall industry would agree with HSE that, at the current levels of production, industry is dealing with the issue in a responsible manner.

Public and Stakeholder Dialogue

Industry feels that it has not been included in public engagement as much as it might have been, when it could have played a valuable role in helping to convey the opportunities of nanotechnology, as well as the risks, to the public. It was emphasised that engagement should not only be with the general public but with funders such as venture capitalists. Overall it was felt that, in the UK, public engagement has failed to communicate the positive aspects of nanotechnology as well as has been done in some other countries.

NGOs are not united on the issue of nanotechnology. Whilst some are calling for a moratorium, the majority are more favourable with some actively in favour of nanotechnology due to the environmental benefits (both in direct uses and because of the sustainability benefits from using smaller amounts of energy and materials in products). The NIA is working with such NGOs to promote the responsible development of nanotechnologies. 

It was noted that some NGOs support certain nanotechnology developments but say that they should not be used in cosmetics. However, one of the most common uses of nanoparticles in cosmetics is in sun creams, which help protect health. Furthermore, in the US and Australia, sun creams are classified as drugs, not cosmetics.

Potential Government Interventions

It was indicated that Government interventions in the following area would be helpful to industry:

1) Greater leadership and Vision

It would be welcomed if Ministers and other Government figures (for example the Chief Scientific Adviser) would champion nanotechnology, promoting its wealth creation opportunities and potential benefits for health, society, the environment and consumers. This could take place in a similar manner to the way other topics such as climate change and support for more sustainable approaches to the use of resources have been championed. 

Such leadership and vision would promote the UK as a leading player in nanotechnology and help it to achieve that leadership position by stimulating innovation in companies and research in universities and providing the right climate to support these technologies. It would give confidence to the industry, in particular to firms considering whether to move into nanotechnology, to overseas companies considering investing in Britain and to investors (such as venture capitalists) considering whether to support a new SME. It might also increase public awareness and support for the industry and increase the number of people moving into the field (in academia and in industry), further strengthening it.

2) Research

It is vital that Government now fully embarks upon the comprehensive programme of research into potential health and environmental effects of nanomaterials that it committed to in its response to the RS/RAEng report. At the same time recognising that a number of initiatives have started in EU and US and that it would make more sense to leverage this activity. As discussed above, whilst industry would expect to play a role in such testing, it does not have the resources to carry out all of the necessary work by itself.

This research is vital both to ensure public and NGO confidence and to reassure industry of the Government’s commitment to the area and stimulate greater investment.

3) Simplification

Currently the interface between Government and industry is complex and confusing, with different Government departments, the RDAs and the EU all involved. A streamlined interface would aid communication between industry and the Government, allowing both parties to work with each other more effectively.  In addition, it would help engagement by simplifying access for NGO’s, and the media.
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