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The legal regulation of scientific activities in an area of rapid development presents particular challenges for the law. The community, both international and domestic, typically calls for legislation to prohibit particular conduct (like reproductive cloning) and to impose restrictions on other types of research, such as permitting it only with a licence.  But there are numerous traps in drafting and administering legislation of this type. It is inevitably difficult to anticipate and to regulate in advance discoveries that will be made later.  
The first part of this paper gives examples of legislative provisions in Australia that were almost immediately found defective in regulating embryo research. The Appendix lists many types of treatment and research arising from assisted reproductive technology (ART) and embryo research to illustrate more fully the challenges in regulating this type of activity. Some of the activities listed are clearly covered by the legislation but for others it is uncertain whether they are covered or not. The final part of the paper describes a proposal recently made by a federal committee appointed to review the legislation, the Legislation Review Committee chaired by Mr John Lockhart. The present author was a member of that committee and wrote part of its report so there is some similarity between this discussion and part of the report.

Australian legislation and its defects

In Australia, cloning, embryo research and related matters are regulated principally by legislation - the federal Prohibition of Human Cloning Act 2002 (Cth) (PHC Act) and the Research Involving Human Embryos Act 2002 (Cth) (RIHE Act), together with mirror legislation enacted by all States and Territories (with the exception of the Northern Territory, which has not yet enacted its proposed mirror legislation).  

(a) Activities ‘accidentally’ prohibited  
Some of the activities now regulated by these Acts were not contemplated when the Acts were being drafted. They may therefore be ‘accidentally’ prohibited when, if considered today, that might not be the intention. For example, the PHC Act s 20(2) states that it is an offence to create a ‘hybrid embryo’. Section 8(1) defines a ‘hybrid embryo’ as meaning ‘(b) an embryo created by the fertilisation of an animal egg by human sperm’. The aim of this provision was presumably to assuage community concern that new technologies might be used to make half-human, half-animal chimeras of the type depicted in science fiction.  But this prohibition has also had the effect of prohibiting a clinical test for the viability of human sperm that is routinely undertaken in other countries. Instead of testing the sperm by attempting to fertilise a human oocyte, the sperm is tested on a hamster oocyte (which is then immediately discarded). The hamster test avoids the need to use human oocytes to test sperm for viability, which is important in clinical ART practice.
There is another example in the Infertility Treatment Act 1995 (Vic). Section 8(3) of that Act states that before a woman undergoes a ‘treatment procedure’ (which includes all forms of ART procedures), the doctor must be satisfied that the couple are infertile or that ‘a genetic abnormality or a disease might be transmitted to a person born as a result of the pregnancy’ (these were the two reasons for seeking ART, it was thought when the Act was passed). However, s 8(3) appears to exclude the use of ART to form an embryo and to test it to see if a child born from that embryo will be a compatible donor for a sibling who has a genetic disease. Nevertheless, ART for the purpose of HLA compatibility screening of an embryo has been permitted by the Infertility Treatment Authority (as in the UK), perhaps on the basis that the potential donor child is also at risk of having a genetic abnormality or disease, though that would presumably not always be the case.
 

(b) Activities ‘accidentally’ not covered
In addition, there may be activities that one would want to prohibit but that are not covered by the various Acts because they were not envisaged when those Acts were being drafted. There are numerous examples of this in the federal and state legislation that preceded the current federal Acts and even in the current federal legislation. The Gene Technology Act 2000 (Cth) s 192B(1) (repealed by the PHC Act Sch 1) stated that ‘A person must not knowingly or recklessly engage in conduct that ‘will result in the cloning of a whole human being’. Section 192B(2) defined ‘cloning of a whole human being’ as producing duplicates or descendants ‘genetically identical to the original’. This prohibition was designed to prohibit attempts to clone people (reproductive cloning) but it would appear not to prevent the cloning of an early embryo or foetus and indeed would not have been effective in preventing even the cloning of a person. The reason is that a ‘cloned’ embryo is not in fact ‘genetically identical’ to the person who supplies the somatic cell for somatic cell nuclear transfer (SCNT).  The DNA in an embryo comes from the egg as well as from the nucleus so that even with embryos formed by SCNT, the embryo is not genetically identical in its genetic constitution to the person whose somatic cell was used to form the embryo.
Earlier state legislation on ART procedures provides even more pertinent examples of statutory prohibitions that were not effective in preventing later research that was intended to be covered by the legislation. The Reproductive Technology Act 1988 (SA) (now called the Reproductive Technology (Clinical Practices) Act 1988 (SA)) formerly prohibited ‘any procedure directed at producing two or more genetically identical embryos from the division of one embryo’.  That definition was drafted at a time when it was envisaged that the only way to create a cloned embryo was by splitting an embryo and it would not cover cloning by SCNT.  The Reproductive Technology Act 1991 (WA) formerly prohibited ‘the use of reproductive technology for the purpose of producing, from one original, a duplicate or descendant that is, or duplicates or descendants that are, genetically identical, live born and viable’ (s 7, later amended). This provision was apparently designed to prevent cloning people. It did not prevent cloning early embryos and had the same flawed identicality requirement as that noted above. 
There are drafting problems even with the current federal legislation. The PHC Act s 9 overcomes the problem of requiring genetic identicality when prohibiting the creation of a ‘human embryo clone’. This is defined as ‘a human embryo that is a genetic copy of another living or dead human, …’ (s 8(1)). A ‘genetic copy’ of another living or dead human can be established if the set of genes in the nuclei of the cells of the living or dead human has been copied …’; but the copy need not be an identical genetic copy (s 8(2)). However, the human embryo clone must be a ‘human embryo’ and that is defined in the PHC Act as ‘a live human embryo’ (s 8(1), emphasis added). There is a similar definition in the RIHE Act s 7 and the NHMRC Licensing Committee established by that Act has published a directive stating its view of the meaning of a live human embryo when determining licence applications.
 The PHC Act does not refer to the Licensing Committee and there is no definition of ‘live’ in that Act.
 However, even if the Licensing Committee’s direction were adopted, one might question whether everyone would agree that embryos that have been left to succumb should then be available for unregulated research on the basis that they are no longer ‘live’. Certainly many people regard the practice of allowing embryos to succumb as different from killing them and they believe that such embryos should then be disposed of and not used for other purposes.
(c) Uncertainty whether activities covered or not  
Equally problematically, it may be very difficult to know whether an activity is or is not covered by the Act.  Consider the question of whether embryos that are not fit for implantation should be permitted to be used in research. One might ask why such embryos should not be used if they will otherwise be discarded.  But the circumstances in which this may be permitted are by no means clear under the RIHE Act.  Section 11 of the Act prohibits the use of an embryo that is not an ‘excess ART embryo’.  The term ‘excess ART embryo’ is defined in s 9(1) as an embryo created for use in an ART procedure and ‘in excess to the needs of the woman for whom it was created and her spouse; both must have consented to the embryo being used for another purpose, or recognised as excess to their needs: s 9(2).   Section 10(1) of the Act authorises research being undertaken on an excess ART embryo, either with a licence, or for an ‘exempt use’.  Exempt uses include using an excess embryo that is unfit for implantation but only if the embryo is used for ‘diagnostic investigation’ to benefit the woman for whom the embryo was created: ss 10((2)(d),(4). Thus it is an offence to use even an excess embryo that is unfit for implantation without a licence. Section 20(1) states that a person may apply to the Licensing Committee for a licence authorising the use of excess ART embryos.  ‘Excess ART embryos’ has the meaning noted above but of course requires reference not only to the procedure by which the embryo is declared ‘excess’, but also to the meaning of an ‘embryo’.  Although an embryo must be ‘live’ to fall within the definition, the definition does not require that it must be ‘viable’. Thus, a ‘human embryo’ might include entities that have no potential for human development, such as aneuploidies that are not capable of developing to the point of live birth. Can researchers lawfully do research on such entities without a licence? Can the Licensing Committee grant a licence to undertake such research? The answer to these questions depends on the meaning of a ‘human embryo’ which is problematic under the Act.

Because the federal and state Acts are sometimes unclear or ambiguous, it is possible that scientists may undertake research that is prohibited believing it is lawful and then face a potential fine and prison sentence. Similarly, they may face these penalties if they do research that requires a licence but they do not obtain a licence because they do not believe a licence is necessary. Although one might say that a prosecution is unlikely, especially in the absence of criminal intent (mens rea), there is still the possibility of a prosecution and even a conviction if the law is strictly applied.

This is grossly unfair.  It is a breach of the basic legal principle of the Rule of Law that states that all statutes, especially those that carry a prison sentence, should be promulgated in advance and should be capable of being understood.  Unclear provisions are also a disincentive for scientists to undertake research and for industry to fund it. Scientists will be reluctant to do projects when they are not sure whether they are lawful.  This is especially the case when research projects involve considerable expenditure. Sponsors, whether public or private, will naturally want to be assured that they will be able to benefit from commercial applications of the research results and that may not occur if there is later a doubt about the legality of the research.

If legislation is unclear or ambiguous, it is no answer to say that scientists can obtain a licence whether they need one or not, if they are in doubt about the applicability of the legislation to their proposed project. The Licensing Committee will have the same difficulties as other people in interpreting the legislative provisions and, as the legislation stands at present, the Committee has no discretion in applying and interpreting it. The Committee cannot override the statutory provisions. If it grants a licence for research that is later ruled by a court to contravene the Act, it will be no defence to the researcher that he or she obtained a licence.
Possible changes to the legislation

Greater flexibility and certainty in the application of the legislation could be achieved by conferring additional powers on the Licensing Committee. This could be done by relatively minor changes to the existing legislation as set out below. Already, the Committee has power to take account of matters outside the Act in granting licences and it is required to report to the National Health and Medical Research Council (NHMRC) and Parliament on the licences it has granted.  However, it cannot grant licences for research that falls outside the Act even if the projects seem close to those intended to be covered by the Act and it cannot provide advice to applicants for licences, or anyone else, in a way that provides any statutory protection to those who act in good faith on the basis of that advice. Also, the Licensing Committee is established and has jurisdiction only under the RIHE Act and it is therefore not able to provide advice on the interpretation of the PHC Act.

The powers and activities of the Licensing Committee could be extended by Regulations made under the legislation. The Minister already has broad regulation-making powers under the current legislation but those could be extended to include specifically responding to recommendations from the Licensing Committee in relation to new regulations that it considers to be necessary.  Regulations are more flexible than legislation as they can be made without passing through the full parliamentary process. They can be subjected to parliamentary scrutiny by being tabled in parliament for consideration for the required period.  The regulation making power in the Act, although broad, is currently limited to activities that fall clearly within the Act and thought might be given to enabling licences to be granted and regulations to be made that are within the ‘tenor’ of the Act, provided that all licences granted in this way are immediately reported to Parliament.

Whilst a regulatory approach that gives greater discretion to a licensing body may seem unusual, there are precedents in other areas of regulatory activity. The Trade Practices Act formerly enabled the federal Trade Practices Commissioner to give advice on the interpretation of the Act. Similarly, the Commissioner of Taxation provides rulings from time to time on the applicability and interpretation of the Act which protect those acting on the ruling from potential liability.
Such an approach would also fit in well with current practices in monitoring compliance with the federal legislation.  The Review Committee received a verbal submission from Dr Phillip Hoskin, an Inspector appointed under the RIHE Act to monitor compliance with the RIHE Act and the PHC Act.  Dr Hoskin gave members of the Legislation Review Committee a copy of the Regulation of Human Embryo Research and Prohibition of Human Cloning Quality Management Manual 2005, endorsed by the NHMRC. Dr Hoskin explained how the two Acts are enforced. Inspectors visit laboratories and discuss licensed projects with researchers to ensure that they understand their legal obligations.  If there are difficulties in compliance, the inspectors provide advice and encouragement. This scheme accords with the legal theory of the ‘regulatory triangle’ of compliance, in contrast to direct prosecution if any incident of non-compliance is discovered. It is based on the generally well-founded belief that those who are regulated (in this case the scientists) do not intend deliberately to break the law and that they should therefore be assisted in their efforts to comply with it.

To illustrate how the new approach to regulation might operate in practice, it is suggested that some activities should remain entirely prohibited, in order to assuage community concern that the legislation will no longer prohibit activities that are widely condemned. At present, these are set out in the PHC Act and include reproductive cloning; creating a human embryo other than by fertilisation; and placing certain types of embryos in a woman’s body (there are many other offences). The Licensing Committee could be authorised to give rulings on the interpretation of the provisions creating these offences, with a requirement that the committee reports in detail to the NHMRC and to Parliament on that licence. As with rulings given by the Tax Commissioner, people who act on the basis of such rulings should have statutory immunity from prosecution.

Other activities could be permitted with a licence, as is currently the case under the RIHE Act, but with a proviso that the Licensing Committee may grant a licence for an activity that is not specifically covered by the Act but seems to fall within its general ‘tenor’ (again by means of a ruling), provided that the committee reports immediately in detail to the NHMRC and to Parliament on that licence. Again, there should be statutory protection for those who act in good faith on such advice.

This structure is different from the more common practice in legislative drafting of stating the objects of the legislation (its ‘tenor’) in some detail and then including broad definitions of what is permitted so that the regulatory body has a greater discretion in allowing particular activities to be undertaken. At present, both the PHC Act and the RIHE Act have a section stating the ‘Objects’ of each Act (s 3 in each Act). They are in similar terms and are brief and general. One option to increase the flexibility of the Acts would be to make these sections much longer so that they explain in more detail the policies underlying the legislation. The Licensing Committee could then be given broader powers to grant licences and to provide advice in accordance with the extended objects of the Acts. This approach would have the advantage that the Licensing Committee would be acting within the powers conferred on it by the legislation (it would be much less likely to be criticised for acting ultra vires). However, the Parliament may not be prepared to delegate such extensive powers to the Committee and such an approach may less readily assuage potential community concerns about the uses of new technology. 

Conclusion

A regulatory scheme of the type outlined in this paper has two principal advantages. First, it would provide flexibility in regulating an area of rapid development where new types of research cannot easily be predicted.  Secondly, it would enable Parliament to be confident that it would be constantly informed concerning the research that is being conducted under the legislation and Parliament itself would retain ongoing control. Rulings of the Licensing Committee concerning matters that it considers to fall within the general tenor of the legislation would protect those who act in good faith on the basis of the ruling. If Parliament takes a contrary view when the ruling is reported to it (reports would be required at once), then it could immediately override the ruling by the Minister making a new regulation under the Act. The recent report of the Legislation Review Committee, tabled in the federal Parliament in December 2005, has recommended that a regulatory scheme of this kind should be adopted in Australia.
  We have yet to hear the response from federal and state parliamentarians who will consider the report at a meeting of the Council of Australian Governments (COAG) in February 2006.
APPENDIX

SOME POTENTIAL RESEARCH ACTIVITIES
Some of the following activities are clearly covered by the RIHE Act and the PHE Act but it is not certain whether others are covered.
1. Research on gametes

2. Use of gametes used in research in ART procedure

3. Research on human egg in the process of fertilisation (= creation of an embryo specifically for ART research)

4. Activation of human oocyte (immature egg removed from ovary and matured in laboratory – need to test technique by activating oocyte – can’t test by fertilising with sperm because that would create an embryo)
(= creation of an embryo specifically for ART research)

5. Use of artificial gametes in ART procedures (infertile man/woman could have genetically related child; also two women)
(see also pronuclear transplantation, gynogenesis, androgenesis, below)

6. gametes created from somatic cells (haploidisation)

7. gametes differentiated from embryonic stem cells (see also pronuclear transplantation, gynogenesis, androgenesis, below)

8. Ooplasmic transfer (three genetic parents – treat mitochondrial disease)

9. Use of excess embryos created for use for ART procedure in research 

· frozen ‘healthy’ embryos

· ‘fresh’ embryos – not frozen

· impaired embryos – unfit for implantation

· ‘dead embryos’

10. Creation of embryos for ART procedure by    

· SCNT for ART procedure
· parthenogenesis

· pronuclear transplantation (1 male, 1 female pronucleus), gynogenesis (2 female pronuclei), androgenesis (2 male pronuclei)

· embryo slitting, chimera formation (various methods, including from blastomeres of nonviable embryos) 

11. Creation of embryos specifically for research; to create stem cells

· By fertilisation

· By SCNT – using nucleus from cell of 

· a person

· another embryo

· a subsequent development of an embryo 

· an embryonic stem cell line 

· a genetically altered somatic or other cell 

· By SCNT — using an enucleated animal oocyte and a human cell nucleus

· By parthenogenesis,  

· By any of the other methods noted in 8 above 

12. Replace cell of an embryo with a cell from 
· a chimera  (or add an additional cell to an embryo)

· a person

· an embryo

· a subsequent development of an embryo 

· an embryonic stem cell 

13. Replace the nucleus of a cell from an embryonic stem cell line with the nucleus of a person, embryo, subsequent development of an embryo, animal

14. Place in a woman’s body/animal:

· Embryo used in research

· Embryo formed from gametes used in research

· SCNT embryo

· Parthenogenic ‘embryo’

· Any other embryo mentioned in 8

15. Keep/use embryo after 2-cell stage
( Keep/use embryo after 14-cell stage ) 

16. Alter genetic structure of gamete/ embryo

17. Alter genetic structure of any cell while part of embryo

18. Mix human/animal gametes – discard before embryo formed

19. Mix human/animal gametes – discard before implantation 

20. Place human embryo in animal/vice versa

21. Create human/animal hybrid

22. Extract stem cells from existing line

23. Create new ES line

24. Produce gametes from stem cells

25. Grow human ovarian tissue grafts in animals to produce oocytes

� The report is at � HYPERLINK "http://www.lockhartreview.com.au/public/content/ViewCategory.aspx?id=35" ��http://www.lockhartreview.com.au/public/content/ViewCategory.aspx?id=35� (at 10 Jan 2006).


� The ITA policy is at   �HYPERLINK "http://www.ita.org.au/_documents/licencing/PGD_HLA_Policy_January_04.pdf"��http://www.ita.org.au/_documents/licencing/PGD_HLA_Policy_January_04.pdf�. (at 10 Jan 2006)





� In its view, ‘An embryo is considered to be a live embryo unless: When maintained in suitable culture conditions, the embryo has not undergone cell division between successive observations not less than 24 hours apart, or the embryo has been allowed to succumb by standing at room temperature for a period of not less than 24 hours’.


� The RIHE Act s 41 includes the PHC Act for certain purposes in the RIHE Act but only in relation to Part 3 of that Act (Monitoring powers).


� Note 1 above, p xxvi, Recs 50-53 (Regulatory approach to legislation).





PAGE  
7

