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Summary of Key Points

The Biotechnology Australia Division within the Department of Industry, Tourism and Resources supports the two Bills currently before the Parliament. This submission comments on the Research Involving Embryos Bill 2002. The key points of this submission are the following. 

· Stem cell research offers significant potential health, social and economic benefits. These benefits will be greater for those countries which remain internationally competitive and actively participate in the development of this technology.

· The prevailing view of scientists and researchers working with stem cells is that it is too early to ascertain whether adult or embryonic stem cells will prove more useful, and that research on both types of stem cells must continue.

· Australia is currently a world leader in stem cell research, including in embryonic stem cell research.

· The robust regulatory framework provided by the Bill, including the requirement of obtaining permission to use excess assisted reproductive technology (ART) embryos for the derivation of new embryonic stem cell lines, will allow Australia to remain internationally competitive in the field of stem cell research, while appropriately addressing community concerns regarding the use of excess ART embryos.

· The national consistency of the approach to these matters, led by the Commonwealth, is an integral aspect of the framework, and should not be jeopardised by the introduction of amendments which do not reflect the agreement made by the Prime Minister and State and Territory First Ministers at the meeting of the Council of Australian Governments on 5 April 2002.

Introduction

This paper has been prepared by the Biotechnology Australia Division (BA) within the Department of Industry, Tourism and Resources (DITR). BA has an active interest in stem cell issues, and has actively been involved in stem cell policy, including liaising with key commercial entities, and is jointly responsible with the Australian Research Council (ARC) for the establishment of Australia’s new $43.55m Biotechnology Centre of Excellence, the National Stem Cell Centre. 

We note that a single Bill was presented to the Committee but the Bill has since been split in two by the House of Representatives. This submission relates solely to the provisions and policy implications of the Research Involving Embryos Bill 2002.

BA is available to discuss the issues raised in this submission.

Scene setting, Australia’s biotechnology industry

Australia is one of the world’s leading biotechnology nations, being ranked 6th in the world by Ernst & Young
, based on its number of biotechnology companies, and is recognised internationally for the exceptional quality of its medical research. Australia’s excellence in bioscience research and development, Australia’s favourable investment climate and low cost base, are reflected in increasing US and European investment in Australian biotechnology. 

There are 198 core biotechnology companies in Australia, 38 of which are publicly listed and the total market capitalisation of Australian biotechnology companies exceeds US$5 billion (as at 28 February 2002)1. Up to 20 Australian biotechnology companies have opened, expanded or are in the process of establishing operations in the US or Europe. The number of private Australian biotechnology companies also continues to grow.

The Commonwealth Government recognised the importance of biotechnology to Australia’s future development by launching a National Biotechnology Strategy in 2000. The importance of biotechnology to Australia was highlighted in the Strategy, stating that Australians’ ‘standard of living will be strongly influenced by whether we can grasp the opportunities presented by biotechnology, underpinned by the knowledge and skills of our researchers’. 

The need for an environment which allows the development of Australia’s biotechnology sector has not diminished since the launch of the Strategy. Biotechnology offers Australia an opportunity to capitalise on existing strengths in science research capability to improve performance in traditional areas such as mining and agriculture, and in the development of new technologies, such as new medical treatments. Such endeavours will accrue benefits to both the economy—via production of value-added products and increased investment, and the broader community—via new products and processes. 

For Australia to benefit fully from advances in biotechnology, an appropriate environment for such growth must be fostered. In the development of policies the effects of potential regulatory regimes on industry’s freedom to operate, the development of innovation, international competitiveness and investment attraction, both domestically and internationally, must be taken into account.

The benefits of embryonic stem cells

The potential benefits of embryonic stem cells in medical research are widely recognised. Embryonic stem cells have the unique ability to proliferate indefinitely and to differentiate into almost all of the more than 200 different cell types found in the body. This ability means that stem cells may have the potential to generate replacement cells to replace diseased or damaged cells in many organs, including those of the nervous system. 

The promise of stem cells is widely acknowledged internationally. In its report Stem Cells and the Future of Regenerative Medicine, the National Academy of Sciences of the USA stated that ‘Stem cell research offers unprecedented opportunities for developing new medical therapies for debilitating diseases and a new way to explore fundamental questions of biology’
. 

The US National Institutes of Health has also noted that ‘stem cells…may have the potential to generate replacement cells for a broad array of tissues and organs, such as the heart, the pancreas, and the nervous system’
, and further noted potential applications including transplantation therapies to treat Parkinson’s disease, diabetes, chronic heart failure, kidney disease, liver failure, cancer, spinal cord injury, multiple sclerosis, Alzheimer’s, basic research to elucidate events in embryonic development and the differentiation of specific cell types from stem cells, monitoring of the development of early childhood tumours, and the testing of candidate therapeutic drugs
. This report also identifies Lou Gehrig’s disease, Duchenne’s muscular dystrophy, and Purkinje cell degeneration as potential targets for stem cell therapies.

This recognition of the potential benefits of stem cells has also been made in Australia. The House of Representatives Standing Committee on Legal and Constitutional Affairs (also known as the Andrews Committee) inquired into the scientific, ethical and regulatory considerations relevant to human cloning and the use of embryos in research and stated in its report that the potential benefits of stem cell technology included ‘a complete revolution in the ability to treat acute and chronic diseases, including Alzheimer’s, Parkinson’s, diabetes, and many others’
. The Report also stated ‘the Committee agrees that there is potential in this research for the cure of serious disease. It sees clear and unarguable benefits to individuals and an obvious benefit to society in the relief of suffering’
. The Australian Academy of Science has identified the potential of stem cells in human therapies, including in tissue repair
. 

The great potential benefits to the community offered by the development of stem cell technologies mean that Australia’s participation in this area of biotechnology should be fostered. 

Adult and embryonic stem cells

There has been much public debate regarding the relative merits of adult and embryonic stem (ES) cells. The potential to derive adult stem cells from umbilical cord blood, bone marrow and foetal tissue, and for these cells to regenerate has been known for some time. Adult stem cells derived from bone marrow have been used very successfully to treat blood disorders and diseases, including some immune system disorders. Cord blood cells have also been used to treat blood disorders, particularly in babies. 

In contrast, the science of embryonic stem cells is quite new—the first scientific report of the successful isolation and laboratory culture of embryonic stem cells was published in late 1998
. Embryonic stem cells have not yet been used to treat human disease, however, proof-of-concept studies to date have been promising, indicating the potential of embryonic stem cells for the treatment of diabetes
; heart disease
, spinal cord injury
, Parkinson’s disease
 and the generation of replacement organs such as the thymus
, which has implications for the treatment of HIV/AIDS and cancer. 
It is the prevailing opinion of experts in stem cell research that further work should be undertaken on both embryonic and adult stem cells. The Bill should be supported in its current form as it allows the continuation of adult stem cell research and embryonic stem cell research, under tight regulatory conditions. 

The Royal Society of the UK has stated that ‘adult stem cell research and embryonic stem cell research are not alternatives and both must be pursued’. It stated further that ‘we cannot wait to see whether either source [adult or embryonic stem cells] will provide all the urgently needed therapies: both lines of research should be pursued in parallel’
. 

Leading scientists, including 80 Nobel laureates (Australian, Prof Peter Doherty, is a signatory), wrote to US President George W Bush in support of the continuation of embryonic stem cell research in February 2001. In this letter they stated ‘It is premature to conclude that adult stem cells have the same potential as embryonic stem cells—and that potential will almost certainly vary from disease to disease’
. Similarly, the American Academy for the Advancement of Science noted the importance of containing both adult and embryonic stem cell research in a letter to President Bush in April 2001, and published in the prestigious journal Science. This letter stated ‘the prevailing view of expert scientific opinion that it is far too early to know if adult stem cells have the same potential as embryonic stem cells… It is likely to take years to discover whether adult stem cells will be effective in treating many diseases that may be treatable sooner with embryonic or foetal stem cells’
.

Until recently, it was thought that adult stem cells had a limited ability to produce the many and varied cell types which embryonic stem cells are able to produce. A landmark paper published recently has showed that some adult stem cells, under specific conditions, are able to produce most somatic cell types
. 

Many critics of embryonic stem cell research have quoted this study as evidence that embryonic stem cell research is no longer required. However, this study’s research leader, Dr Catherine Verfaillie, has dismissed this conclusion as erroneous, stating ‘If we stop embryonic stem cell research, we may stop research that can be used to treat diseases that are not treatable with adult stem cells. We need to study both and ultimately let the science decide’. Dr Verfaillie also stated that her group has not yet succeeded in getting adult stem cells to differentiate in the laboratory to produce heart cells, blood cells or insulin secreting cells
.

Other leading researchers in the field have made similar responses to this study. Nature quoted stem cell researcher Neil Theise of New York University as stating ‘Parallel work is the efficient way to go.’ Professor Austin Smith, of the Centre of Genome Research in Edinburgh, was quoted as saying ‘Politicians and lobbyists can say what they like, but it’s clear you have to investigate both. Nobody serious has ever suggested anything other than that’
. BA is not aware of any scientists actively working in the stem cell field who claim that work should not proceed on embryonic stem cells. Leading Australian scientist Associate Professor Martin Pera, of the Monash Institute of Reproduction and Development, has stated that the study ‘in no way eliminates the need for embryonic stem cell research’
, and to that ‘this is further evidence the two types of research need to be carried out in parallel’
. 

In addition, limitations of adult stem cells have been recognised both here and overseas. The UK Royal Society have noted that adult stem cells are ‘small in number and often hard to access’, and that by the time sufficient stock of these cells had been grown in the laboratory ‘their proliferative lifespan may have become dangerously short’
. 

The US National Institutes of Health has also noted limitations of adult stem cells which could limit their usefulness. Adult stem cells are often present in only minute quantities, are difficult to isolate and purify, and their numbers may decrease with age. There is evidence that stem cells from adults may have not have the same capacity to proliferate as younger cells do. Adult stem cells may also contain more DNA abnormalities, which may be caused by exposure to sunlight and toxins, and by expected errors made in DNA replication during the course of a lifetime
. 

In tendering evidence to the Andrews Committee, Professor Peter Rathjen of Adelaide University noted that ‘even where adult stem cells have been defined rigorously and can be identified in vivo and in vitro, there have generally been considerable difficulties in maintaining these cells in an undifferentiated state in vitro, and in achieving long term and efficient proliferation’
. 

In summary, limitations of adult cells to date have included that:

· Not all adult stem cells for all cell and tissue types have yet been identified;

· Adult stem cells can be difficult to isolate and purify;

· Adult stem cells may contain more DNA abnormalities; and

· Adult stem cells may not be able to proliferate as well as embryonic stem cells. 

Supporting the Bill as presented to Parliament will allow work to continue on both adult and embryonic stem cell lines, in accordance with prevailing scientific opinion.

The need to derive additional embryonic stem cell lines

Researchers have advised BA that existing embryonic stem cell lines are insufficient for continued research and further development of therapies using embryonic stem cells. There are a number of reasons for this. 

· Most existing embryonic stem cell lines have been grown in the presence of mouse-derived ‘feeder’ cells, which means they would be regarded as xenotransplants, with concomitant health risks, including potential transfer of viruses and other diseases, if used in human therapies. The status of these cells as xenotransplants may also have implications for obtaining regulatory clearance for the use of these cells in human therapies. The techniques and technology are now available to derive and grow new human embryonic stem cell lines without the use of mouse feeder cells. Leading stem cell scientists are arguing for the creation of such embryonic stem cell lines, to make available lines which have been grown only in the presence of human cells, and eliminate risks of transfer of diseases of animal origin associated with xenotransplants.

· Many existing stem cell lines are subject to patent protection, restricting researchers’ freedom to operate. The lack of ability to gain access to cell lines is likely to hamper scientists’ work in this field. 

· There is not likely to be the required genetic diversity present in existing lines. Human embryonic stem cells exhibiting specific disease phenotypes, such as exhibiting Down Syndrome or predisposition to cancer, may be useful in the study of how such diseases occur, and also in the development of new drugs to treat these diseases.

· Most currently existing stem cell lines are likely to be of Caucasian descent. This is indicated by the fact that of the embryonic stem cell lines currently approved by the US National Institutes of Health
, 6 have been created in Korea, 10 in India, and 4 in Israel. Most other cell lines have been created in Western Europe or the USA. This means that existing cell lines are more likely to be compatible with groups able to donate to assisted reproductive technology (ART) programs, and unlikely to be genetically compatible with people of other racial groups, such as Australian Aborigines and black Africans. 
· The production of new embryonic stem cell lines would also make available stem cells with a greater genetic diversity. Just as with organ transplants, the more closely matched a cell line and its recipient, the less likely the risk of negative side effects if the cells are transplanted for use in therapies, leading to fewer complications such as immune rejection when the cells are used as transplants. 

· Since the US National Institutes of Health Human Embryonic Stem Cell Registry
 (listing those embryonic stem cell lines whose derivation had been initiated before 9 August 2001, and have been approved for use in research funded by the US National Institutes of Health) was first published, many of the listed lines have since proved to be poorly characterised, not widely available, or derived in ways which make them unsuitable for particular applications
. Dr Wendy Baldwin from the National Institutes of Health has stated that only 17 of the lines on the registry are easily accessible to researchers, and that only a handful of those were actually used in experiments
. The US Society for Developmental Biology has stated that there are concerns as to whether all the cell lines are pluripotent (able to form many cell types), and that this remains to be determined for individual lines. In addition, whether all the cell lines have shown the ability to replicate infinitely has yet to be shown, since some of the cell lines are from recent derivations and have only gone through a few cell generations, instead of the hundreds of generations of a well-established cell line that had been derived years ago. They note that the restrictions of material transfer agreements, including future uses and patents need to be fully considered and agreed upon between providers and users. In addition, they note the probable lack of genetic variation of these cell lines, and issues related to the cells being grown on mouse feeder layers
.

The Bill as it currently stands allows for new embryonic stem cell lines to be derived, supporting innovation and enabling Australia to maintain and enhance its world leading position in the field.

Community views regarding the status of the human embryo and its use in research

One of the major arguments against the use of embryonic stem cells is that obtaining these cells results in the destruction of the embryo. Some groups within the community are opposed to this, often based on the belief that a human life begins once fertilisation of the human egg is complete. These people view the destructive use of such a embryo as akin to destroying a human life.

However, this belief is not held by all members of the community. A survey carried out by the University of Melbourne and the Australian National University between 1993 and 2001 found that only 26% of people surveyed felt that an embryo definitely, or probably, was human at the time of fertilisation. 17% felt that the embryo was definitely not human at this time. At 14 days after fertilisation, 46% of those surveyed believed that the embryo was probably human, while 12% felt that this embryo was definitely not human
. These survey results illustrate that a minority of Australians believe that an embryo is human during the period of time (up until 14 days post-fertilisation) at which destructive uses would is permitted to be carried out on an excess ART embryo under the Bill. Embryos are typically used at 5–7 days post-fertilisation for the derivation of stem cells. 

Australians are also generally supportive of the use of foetal tissue in research. An additional study carried out by the researchers found that 72% of Australians strongly approve or approve of the use of foetal tissue in research for medical treatments, while only 14% disapprove or strongly disapprove
. 

It is noteworthy that the Bill does not permit the use of embryos which would not otherwise have been destroyed. Currently, excess ART embryos must be destroyed after the completion of statutory, or other, periods of storage in Victoria, South Australian and Western Australia, and either destroyed or donated to another couple under Sections 7.2 and 7.5 of the NHMRC Ethical Guidelines for Assisted Reproductive Technology. Under the Bill’s regulatory regime only embryos that would otherwise be destroyed will be allowed to be used for research and other purposes, such as training of clinicians in ART techniques. 

Australia’s Stem Cell Research and Industry

Status of Australia’s Stem Cell Research and Development

Australia has been a world leader in embryonic stem (ES) cell research since its inception. While the first human embryonic stem cells were derived by Thompson et al.
 in 1998, human embryonic stem cells developed in a joint initiative between the University of Singapore and Monash University resulted in the world’s second demonstration that embryonic stem cell lines could be derived from human blastocysts
.

Australia’s impact on the world stem cell area is significant. Australia has the intellectual property for 10 of the 78 embryonic stem cell lines currently on the US National Institutes of Health Stem Cell Resister
, indicating the strength of Australia’s research and development in this area, and Australia’s world-leading standing in the field. In addition, eminent Australian scientist Professor Peter Rathjen, of the University of Adelaide, estimates that Australia contributes approximately 25% of the world’s research on stem cells, compared with about 2.5% of the world’s research generally
.

Australia has made recent breakthroughs that reinforce our leadership position with respect to embryonic stem cell research. Monash University was recently the first to create a functioning organ (besides skin) from embryonic stem cells
. This proof-of-concept study showed the use of embryonic stem cells to develop a functioning thymus in a mouse model. As the thymus is a crucial organ in the immune system (it produces white blood cells), this development may have implications for future treatment of diseases such as AIDS, cancer, multiple sclerosis and rheumatoid arthritis.

In August 2002, Australian company BresaGen announced they had successfully derived nerve precursor cells from human embryonic stem cell lines
. This breakthrough was made as part of BresaGen’s program to develop products to treat Parkinson’s disease and other neurodegenerative disorders such as stroke and spinal cord injury. Media reports also indicate that BresaGen has developed a new technique called ‘nuclear reprogramming’—a method which may allow the creation of immunocompatible embryonic stem cells without the need for therapeutic cloning
.

Stem Cell Sciences, another Australian leader in stem cell research and development, has developed a new test for finding drugs to treat or prevent Alzheimer’s disease
. The test uses mouse embryonic stem cells to produce pure populations of nerve cells which have been modified to show symptoms of the disease. Test systems such as this should allow faster, more reliable screening of compounds to develop new drugs, with a greater likelihood of progressing through the drug development process. In addition, companies working on such test systems say they offer a valid alternative to the use of animals in drug and gene testing. The cells used to develop the test system were created using Stem Cell Sciences’ patented genetic engineering and cell selection technologies. It is envisaged that this approach will work for other cell types relevant to different clinical needs.

Australia’s world leadership position in stem cell technology was recognised by the House of Representatives Standing Committee on Legal and Constitutional Affairs inquiry into human cloning and stem cell research (the Andrews Committee), stating ‘Australian science has held a leading role in assisted reproductive technologies from which the new fields of cloning and stem cell technologies have developed. Many scientists involved in cloning research consider Australia has a leading role to play in these new technologies and that Australia stands to benefit from the ultimate commercial applications of new therapies arising from this research.’
 and ‘The Committee noted the current contribution of Australian science and scientists in cloning and stem cell biology, and the opportunities presented for Australian intellectual property in biosciences, biomedicine and biotechnology. The longer term applications in agriculture and food, medicine and health and perhaps environment and conservation could be revolutionary’
.

Further evidence of Australia’s high standing in stem cell research is the selection of the National Stem Cell Centre as the successful applicant for the Biotechnology Centre of Excellence. The Centre was selected from a field of 11 applications after a rigorous and competitive application process by an independent selection panel with expertise in the biotechnology and business sectors. This application was offered $43.55 million in Commonwealth funding to carry out research on both adult and embryonic stem cells, including researching treatments for diabetes; vascular, bone and nerve damage; kidney disease; and diseases of the blood and skin.

There are currently three Australian companies operating in the area of stem cell research—Stem Cell Sciences, BresaGen and ES Cell International. These companies have significant intellectual property underpinning their R&D programs to develop new products, technologies and therapies. Given the small size of the sector, it is difficult to develop projections of the value of exploiting this intellectual property. 

However, an illuminating example of their potential value is to consider that if an Australian company utilised their current scientific and commercial advantage to produce a single commercial cell therapy product—for example in the area of diabetes—with a conservative estimate of a 5% market share, an annual sales revenue in the order of AUS$500m would be realised in 2010. (Using global market estimates, the combined global value of the diabetes market has been estimated at around US$5b dollars in 2010.
). Furthermore, these companies are well placed to realise significant royalties and licensing income from third parties who have derived products based on Australian-owned human embryonic stem cells, with additional revenue streams to be derived from the sales of research reagents, growth factors etc.

Successful commercial activity in this field by these companies has potential to generate significant economic benefits for Australia, including:

· significant cumulative net addition to Australian domestic economic activity; 

· benefits flowing from direct taxes (payroll, income, GST, company and CGT);

· direct employment—most in high skill areas—with concurrent provision of new jobs for overseas talent as well as local biotechnology specialists; and

· additional indirect employment effects in supporting industries.

To allow Australia to access these significant future benefits from stem cell technologies, companies must be given adequate freedom to remain internationally competitive otherwise Australia will continue a trend of importing high technology services from overseas. The Bill allows Australian companies to remain innovative in the area of embryonic stem cell research, which will give Australia access to these benefits. 

The Global Context

In 2001 there were over 200 companies worldwide involved in cell therapies (defined as administration of cells that have been selected, multiplied and pharmacologically treated or altered outside the body to replace, repair or enhance the function of damaged tissues or organs), including approximately 30 involved in stem cell technologies. The total value of cell-based markets was estimated at US $18.2 billion in 2001, increasing to $32 billion in 2005 and $78 billion in 2010
. This includes the market for stem cell transplants increasing from US $600 million in 2001 to an estimated US$7.3 billion in 2010, and supporting technologies to cell therapy, such as cell lines, cell culture and delivery devices, increasing from $US2 billion to US$7 billion in 2010.

There were 50 000 stem cell transplants in 2000. At an estimated value of $50 000 per procedure, the current US market is $2.5 billion. The market has grown 10​–15% a year since 1995, and should hit 150 000 by 2010, with a projected market of $US7.5 billion. There are currently 100 diseases where stem cells form an important part of the treatment, including lymphoma and leukaemia 
.

However, many biotechnology companies believe that the current benefits of stem cells, which mainly consist of bone marrow transplants, are infinitesimal compared with their true potential.

JainPharmaBiotech estimates the magnitude of the prospective markets for all cell-based therapies and associated technologies to be of the order of $US71 billion by 2010
. While this includes all cell-based therapies, not just those based on embryonic stem cells, it is expected that such cells will play a significant part in development of these therapies. Even if Australia were to obtain only 2% of the world market (based upon current Australian revenue from biotechnology as approximately 2% of world total), this amounts to $1.6 billion per year by 2010. This is a very large potential market on a global basis. Estimates are based on data of diseases such as diabetes, multiple sclerosis, Parkinson’s Disease and diseases of various major human organs in developed countries only, particularly the USA, and may be somewhat conservative
.

In addition, the US National Research Council has examined potential US populations for stem cell-based therapies
. Their data indicates that in the US alone, there are 134 million people who may benefit from stem cell research. Extrapolated to consider the domestic Australian market only (based on an estimated Australian population of 19.3 million
 and an estimated total US population of 285 million
), approximately 9 million people in our country may be assisted by stem cell technology. Extrapolated to consider the total world market, (based on a world population of 6.2 billion
) there are an estimated 3 billion people worldwide who could be aided by stem cell developments. 

To allow Australia to be a global player in the emerging stem cell industry and to reap its economic and social benefits, it is imperative that local regulation allow Australian researchers and companies the ability to develop cutting edge innovative products and processes and to attract local and international investment.

Rationale for Support of the Bill

Recommendations of the Andrews Committee

After evidence from expert witnesses and deliberation on these issues, the recommendation of the Andrews Committee was that a national approach be taken to regulation of embryo research and that such an approach include:

· a ban on reproductive cloning, and subject to criminal penalties;

· a ban on the creation of embryos for research purposes; 

· a regime that covers both publicly and privately-funded research equally; 

· regulation via a national licensing body
. 

These features have been incorporated into the regulatory regime set out by the Bill. 

This approach of legally enforceable regulation applying to both the public and private sectors allows researchers a level of regulatory certainty not currently available. It is worth noting that the US Government policy regulating embryo research only covers those researchers receiving public funding. The Australian framework is vastly superior with respect to policy consistency in that it covers all researchers, both publicly and privately funded. This greater certainty will encourage further research, and also greater investment, both of which are essential for Australia’s continued growth. 

Nationally consistent approach across States and Territories

There is currently no nationally consistent, legally enforceable system for regulation of the use of excess ART embryos. One of the key aspects of the regulatory framework proposed in the Research Involving Embryos and Prohibition of Human Cloning Bill 2002, (as introduced into Parliament, and now split into the Prohibition of Cloning Bill 2002 and the Research Involving Embryos Bill 2002), is the provision of nationally consistent regulation across all States and Territories. In addition the regulatory approach presented within the Bill has the support of all State and Territory First Ministers. The Andrews Committee noted the importance of such a nationally consistent system, and considered the establishment of such a system ‘requires urgent attention’ 
. 

While the Commonwealth has taken a leadership position in formulation of the Bill, national consistency requires the enactment of complementary legislation by States and Territories to legislate beyond the powers of the Commonwealth. States and Territories gave their commitment to such a national approach at the meeting of the Council of Australian Governments (COAG) on 5 April 2002. The national consistency of Australia’s management of these issues should not be jeopardised by making amendments which do not reflect the COAG agreement to the provisions contained within the Bill, including the banning of the use of excess ART embryos for the derivation of stem cells. 

The enactment of mirror regulation nationwide could increase levels of collaboration between States and Territories on projects, which will give Australia additional opportunities to generate critical mass in stem cell research. National consistency, so long as it permits international competitiveness, will help make Australia more attractive to international investors than it sometimes appears to be. 

Continued international competitiveness

As stated earlier, the prevailing scientific opinion of stem cell researchers is that work needs to continue on both adult and embryonic stem cells. The current Bill allows for continuation of research on both types of stem cells, allowing Australia its best chance to remain innovative and retain its international competitiveness in this area, and via these benefits, continue the attraction of both domestic and overseas investment to Australia’s fledgling stem cell industry, and to the Australian biotechnology sector as a whole. 

The importance of the framework allowing continued research on both adult and embryonic stem cells to retain Australia’s world leadership in medical developments was identified by the Council of Australian Governments, who stated that ‘research involving the destruction of excess ART embryos [would] be permitted under a strict regulatory regime to enable Australia to remain at the forefront of research which may lead to medical breakthroughs in the treatment of disease’
.

US policies

It is important to note relevant differences between Australia’s proposed regulatory system, and that in place in the United States. Under the framework announced by President Bush on 9 August 2001, US Government funding may only be spent on research using existing embryonic stem cell lines, as listed on the National Institutes of Health Human Embryonic Stem Cell Registry
, but not on the derivation of new lines. 

The US National Institutes of Health issued a clarification of its policy in March 2002. This clarification allows federally-funded researchers to work on new embryonic stem cell lines or create new lines, as long as they can prove that this research is not paid for with Government money
. This effectively allows all US researchers, both those in the public and private sector, to derive and work with new embryonic stem cell lines.

UK policies

The UK faced significant issues when designing their regulatory system for the use of embryos. In November 2000, the Royal Society of the UK noted that ‘if scientists are unable to obtain stem cells directly from embryos in the UK, they will need to seek other sources, such as commercial research organisations in the United States or elsewhere. This may prove more expensive and time-consuming, and could hinder the progress of their studies. Some British researchers might consequently decide to move overseas to carry out their research. The UK could be regarded as operating double standards if it prevented embryos from being used in this country to obtain stem cells, but allowed the import of embryonic stem cells from abroad’
. 

The UK’s regulatory regime enacted shortly after this, under the Human Fertilisation and Embryology (Research Purposes) Regulations 2001, allows the derivation of new embryonic stem cell lines from human embryos. In addition, this regime permits the creation of embryos for research purposes, via somatic cell nuclear transfer, or ‘therapeutic cloning’. 

Unless Australia’s regulatory regime allows the creation and use of new embryonic stem cell lines, we will face a similar scenario to that envisaged by the Royal Society. We may be faced with our world-leading companies going offshore where they may carry out the work necessary to remain at the cutting edge of developments, sick Australians going overseas to seek treatments which are not available here, or the possible existence of double standards if we allow the importation of new embryonic stem cell lines into Australia or if we permit Australians access to stem cell-derived therapies which could not be developed here. 

Singapore policies

The Singaporean Government has indicated its intention to become a leader in stem cell research, enacting a permissive regulatory regime which includes allowing the creation of human embryos for research purposes
. The Singaporean Government is taking additional significant steps to ensure it is a leader in biotechnology in the Asia-Pacific region. For example, the Singaporean Government recently pledged US$3.8 billion to the development of life sciences over the next three years. 

Implications for Australian companies

Australia’s three stem cell companies have strong international links. Stem Cell Sciences collaborates with researchers in Scotland and Japan, ES Cell International with researchers in Singapore, and BresaGen has an operation in the USA. If destructive research on embryos is not permitted in Australia, or if regulations are insufficiently flexible, these companies have indicated that they would undertake the derivation of stem cell lines overseas. The National Stem Cell Centre would work vigorously on embryonic stem cell lines, but would be partly hamstrung by its inability to generate its own stem cell lines under cGMP (current good manufacturing practice) procedures. Intellectual property and investment would flow from Australia. 

It would also be logical that if Australia were to prohibit destructive research on embryos, then Australia should forfeit any research advantages or therapeutic benefits that might arise from using embryonic stem cell lines derived from destructive research on embryos overseas. If Australians are to accept the products of technologies developed and used overseas, then it is Australia’s gain for these technologies to be fostered here.

Under the agreement made by the Council of Australian Governments on 5 April 2001, an ethics committee will report back to the Council on ‘protocols to preclude the creation of embryos specifically for research purposes, with a view to reviewing the necessity for retaining the restriction on embryos created on or after 5 April 2002’. In addition, the NHMRC will report to the Council on ‘the adequacy of supply and distribution for research of excess ART embryos which would otherwise have been destroyed’. As the adequate and equitable supply of embryos for research purposes is of importance to those who wish to carry out such work, the findings of these investigations will be of great interest to industry, and will impact upon companies’ ability to operate competitively within Australia, as opposed to taking their operations overseas. Institutions and companies wishing to develop the products of stem cell research will be able to provide further advice to the Committee regarding their perspectives on the Bill.

Clause 61 of the Bill provides for a review of operation of the Bill. This review is imperative to ensure that provisions within the Bill keep pace with scientific and medical developments and changes in community standards, and ensure scientists working in Australia are able to continue world-leading research in the future. 

Addressing community concerns and ethical issues

Given community concerns about the use of excess ART embryos for the production of stem cells, it is imperative that a regulatory scheme is enacted to provide surety for all. It is BA’s view that the legislation contains appropriate provisions that are robust and transparent.

The legislation provides that only embryos which would be destroyed in any case will be allowed to be used for applications such as research. It does this via prohibitions in Clauses 25 and 26, stating that all embryos to be used must be excess ART embryos. In addition, in Clause 36, proper informed consent must be given for the use of such embryos and any project using excess ART embryos must be approved by a Human Research Ethics Committee prior to applying for a licence to do such work. Clause 36 also states that in issuing a licence to carry out work on excess ART embryos, the National Health and Medical Research Council (NHMRC) Licensing Committee must have regard to the number of embryos likely to be necessary to carry out the work, the likelihood of a significant advance in knowledge as a result of the work, and whether the results could be obtained via other means. 

Additionally, the legislation provides the community with reassurance that if licence conditions are not complied with, the relevant work will be able to be stopped virtually immediately. In addition to the strict penalties provided for carrying out prohibited practices provided in Clauses 8–21 of the Prohibition of Human Cloning Bill 2002, under Clause 41 of the Research Involving Embryos Bill 2002 the NHMRC Licensing Committee will have the ability to suspend or revoke a licence if the conditions of the licence were breached.

Provisions within the legislation will provide the community with greater information about the uses of excess ART embryos than is currently available, leading to greater levels of national transparency than exist currently. Under Clause 44, a comprehensive, publicly available database of information pertaining to licences will be established. Such a database will provide the broader community with information such as the institution carrying out the work, what type of work is being undertaken, how many embryos have been approved to be used in the project, and any conditions to which the licence is subject.

Clause 51 of the legislation also provides strong and comprehensive monitoring powers for inspectors to exercise when monitoring compliance with the regulatory framework, including the power to search premises, inspect documentation, take samples of material relating to the legislation. This will allow work to be monitored to ensure it complies with the regulatory framework within the Bill.

Conclusion

BA supports the Bill before the Parliament. 

The Bill is important because the prevailing view of stem cell scientists and leading scientific representative bodies is that research on embryonic and adult stem cells is necessary to develop treatments for many diseases and conditions. Although adult stem cells are useful in some instances, scientists have shown that embryonic stem cells have particular advantages over adult stem cells. 

The Bill is the Commonwealth’s contribution to a nationally consistent regulatory system for regulating embryo research in Australia. If enacted, the Bill will permit our embryonic stem cell researchers and industry to remain internationally competitive in a rapidly developing technological field. It will likely result in increased investment into Australia and the development of innovative products that will benefit Australians.

Conversely, if the Bill is not enacted, our stem cell scientists will be unable to compete as effectively with others overseas, and Australian science, industry and the community will risk forfeiting the potentially large health and socioeconomic benefits that embryonic stem cell technology offers. While the regulatory regime embodied by the Bill is not as permissive as that adopted by some nations, the Bill provides a fair and reasonable compromise between community concerns and the needs of industry.
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