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1 Executive Summary

BresaGen (BGN) believes the following issues are key to the future of Embryonic Stem Cell (ESC) research and therapeutic development in Australia.  These issues are therefore highly relevant to the Bill(s) currently before Federal Parliament, to the report which the Community Affairs Legislation Committee is to deliver by October 24th 2002 and to the agreements achieved by the Prime Minister and Premiers at the COAG Meeting of 5th April 2002:

· BresaGen strongly supports moves in Australia to introduce a nationally uniform legislative framework allowing human embryonic stem cell (ESC) derivation.

· Community sentiment regarding the use of embryos for research as evidenced by public opinion polls supports allowing the development of ESC using surplus embryos with the informed consent of donors where there might be therapeutic benefit from such research.

· Adult Stem Cells (ASC) have not been demonstrated to meet all the potential needs for cell therapies, and therefore research on both ASC and ESC should be allowed.

· While BresaGen believes there are currently sufficient ESC lines for research, new lines (therapeutic ESC lines) which have been isolated under current Good Manufacturing Practice (cGMP) conditions and on human feeder layers or no feeder layers will be required for use in human clinical trials to produce therapies to treat disease.

· Previously frozen embryos are unlikely to satisfy cGMP requirements. It is therefore critical that the 5th April 2002 deadline be removed  in order to allow isolation of therapeutic ESC lines.

· BresaGen believes that only 600-1000 such therapeutic ESC lines will provide adequate immunological tissue matching for 90-95% of humanity across racial/ethnic groups.  The Australian healthcare system allows access to IVF to the country’s broad racial/ethnic community and has arguably the highest standards of IVF in the world, thus providing the potential for excess IVF embryos to contribute to novel therapies for all of humanity.  This also has the potential for commercial benefit for Australia.

2. Overview 

BresaGen (BGN) has previously written to all MPs enclosing a position paper,  arranged a Canberra presentation open to all MPs on 26th August 2002 which covered IVF technology, IVF consumers (Access), Adult Stem Cells (ASC) and Embryonic Stem Cells.   That position paper has been updated after the Bill was split on 29th August 2002 and an updated version is attached to this submission and publicly available on BresaGen’s website (www.bresagen.com.au).

BresaGen acknowledges the invitation to provide a submission to the Senate Community Affairs Legislation Committee and to appear before that committee.

BresaGen is a publicly listed Australian company acknowledged as one of the three world leaders in the therapeutic application of Human ESC technology.  The success of these forms of cell therapy require the integration of discovery science, commercial development to the highest standards of current Good Manufacturing Practice (cGMP), preclinical toxicity and safety testing and clinical development through properly designed clinical trials acceptable to the regulatory agencies. 

BresaGen’s interest in this legislation is scientific, ethical and commercial.  BresaGen believes that the legislation provides enabling opportunities for Australian researchers and companies like BresaGen, Embryonic Stem Cells International (Australian/Singapore) and Stem Cell Sciences to provide important human therapies and thus increase their competitive  position internationally.  This will require that the legislation be passed but also that the key inhibiting element in the legislation (the 5th April 2002 and 2005 “sunset” clauses) be amended now or withdrawn within a faster time frame than is presently contemplated.

BresaGen strongly supports moves in Australia to introduce a nationally uniform legislative framework allowing human embryonic stem (ES) cell derivation.

We believe this legislation is critically important in maintaining Australia’s current high scientific position in both ES cell research and assisted reproductive technology (ART).  The change is important for the advancement of therapeutic opportunities for patient care and disease treatment, and for the progress of the Australian Biotechnology Industry. 

The passage of this legislation is essential in Bresagen retaining a significant presence in this country.  Bresagen  has overseas nodes, and failure of this legislation to pass will certainly force Bresagen to consider its Australian presence.

3. Derivation of new ES cell lines:

ES cell research will be pointless unless it is possible that cell therapy products can be tested in people and then used as therapies.  This requires the derivation of therapeutic ESC lines, as opposed to research lines.

· Research cell lines are those that have been derived over mouse feeder cells, preferably before 9th August 2001, since they then will have been approved on that day by US President George Bush as eligible for US NIH funding (which is available worldwide).  These lines are unlikely to be suitable for therapeutic use in humans due to concerns of cross-species contamination and subsequent safety risk.

· Therapeutic cell lines are those that have been derived under FDA compliant current Good Manufacturing Practice (cGMP) safety guidelines and will have been derived on human feeder cells or desirably, without  feeder cells at all. 
BresaGen considers there is no current need to derive any new human research ES cell lines, because there are up to 78 NIH approved research cell lines available on the NIH registry, and any new ESC lines will NOT be eligible for world wide NIH funding.  Australian based companies BresaGen and Embryonic Stem Cells International (ESCI) have made their ten (10) US NIH approved human research ESC lines freely available to Australian and international researchers under simple Material Transfer Agreements (MTAs). 

There is a real ongoing need for therapeutic cell lines.  No fully compliant lines are yet believed to exist.  BresaGen has made important steps on the scientific path to producing such therapeutic cells.  

The therapeutic ESC lines must be derived under highest cGMP standards which can not be introduced retrospectively.  Thus we repeat our request that this need be addressed by repeal of the 5th April 2002 “sunset” clause after independent and authoritative review of these issues and arguments with a target date of 5th April 2003, one year after the COAG agreement. 

4. The April 5 2002 “Sunset” date is incompatible with the need for safe therapeutic ES cell lines:

We would urge the Government to repeal the April 5 2002 cut-off date on frozen embryos at the earliest opportunity, and certainly by 5th April 2003.

The proposed legislation would allow the use of only those embryos frozen before 5 April 2002 (the date of the COAG meeting).  However, while those embryos developed and frozen before 5 April 2002 will be satisfactory for basic research, they will almost certainly not meet adequate current Good Manufacturing Practice (cGMP) safety requirements for therapeutic product development.  These cGMP requirements are different from the standards required in IVF programs and are more stringent.  

The legislation should therefore allow derivation of more therapeutic ES cell lines under cGMP conditions.  These conditions can only be fully applied prospectively, and thus to ART embryos that come into existence after 5 April 2002, embryos currently prohibited from use under the new legislation.  Because of the potential limitations of this provision and because we believe the science is moving ahead at such a pace that derivations of therapeutic cGMP cell lines will be both possible and scientifically desirable within the next 12 months, we recommend that the review of this “Sunset” date be brought forward with the intention of rescinding this provision one year after the COAG meeting, ie on 5 April 2003.

If these changes to allow timely derivation of therapeutic  cell lines do not occur BGN may be forced to remove more or even all of their activities overseas.   This will have an extremely negative effect on Australia’s Biotechnology Industry, on employment, and (given the success which is likely) on Australia’s balance of trade and national wealth, since ESC technology is estimated to become a multi billion dollar industry.

5 Reprogramming or de-differentiation versus “Therapeutic Cloning”
Therapeutic cloning involves the reversion of an adult cell to a more primitive state by the process of Somatic Cell Nuclear Transfer.  The aim is to produce a cell transplant product that is immunologically identical to the donor of the adulkt cell, thus avoiding any risk of rejection.  This technology has been banned in the part of the divided Bill already passed by the House of Representatives.  There are a large number of scientific hurdles to be overcome before this can be considered a feasible therapy, and using human oocytes (eggs) as the recipient cells for nuclear transfer is technically infeasible, since about 50-100 eggs would be required for each successful  reprogramming event.  That means that about 10 women would have to donate eggs for each single patient product.  BresaGen considers this ethically unacceptable as well as impractical.

However, there have been recent proposals by Professors Trounson (Monash) and Rathjen (Adelaide) to explore alternative reprogramming or de-differentiation technologies as a means to avoid the immunological differences between ES cell-derived transplant products and the recipient of those cells.  One such approach is to use an established ES cell line rather than oocytes as the recipient cells for nuclear transfer.  BresaGen has developed such a technology in mice, but while there are some successes with this novel approach and we have filed patent applications, we could not claim it to be either successfully established or practicable.  We urge caution in regarding this area of reprogramming as potentially solving all the ethical difficulties and providing an alternative to ES cells.  Research should continue here, as in the ESC and ASC fields.

5. Proposed amendments to the current Bill 

BresaGen acknowledges that these amendments do not constitute
any provisions of the Bill referred to the Senate Legislation Committee, however  it is our understanding that the Committee may note the impact of these proposals.  Accordingly we outline our position in brief in regard to the amendments as proposed in the House of Representatives.

Amendment 1. Ms Gambaro. (1) Clause 25, page 16 (lines 4 to 9), omit subclause (1), substitute new text

While not claiming expertise in ART, Bresagen supports this amendment which seeks to legalise common and normal teaching, quality assurance/control and diagnostic practices in ART. This retains the status quo in several states.

Amendment 2. Mr Cadman. Clause 60 to be opposed

BresaGen opposes this amendment which seeks to remove the repeal of the “sunset” clause.  The reasons are set out above. 

Amendment 3. Mr Cadman. Clause 61, page 40 ( lines3-31), omit the 

clause, substitute new text

BresaGen opposes this amendment which seeks to replace the NHMRC expert review process Committee with a Parliamentary Joint Committee of 6 Senators and 12 Members of the House of Representatives who would have little or no specific scientific, ethical or regulatory expertise   

Amendment 4. Mr Cadman. (1) Clause 25, page 16 (line 6), substitute the following paragraph:

While not claiming expertise in ART, BresaGen opposes this amendment which seeks to limit the routine teaching, quality assurance/control and diagnostic activities carried out in IVF centres. 
Amendment 5. Mr Pyne. Clause 56, page 36 (lines 4-7), omit the clause, substitute new text

BresaGen opposes this amendment which seeks to effectively allow States where there is current restrictive ART legislation to continue that legislation and thereby prevent all  ART and Human Embryonic Stem cell research.

Amendment 6. Mr Pyne. Clause 25, page 16 (lines 23-260, omit sub paragraph (2) (d) (ii), substitute new text

BresaGen opposes this amendment which seeks to limit the diagnostic investigations with the statement “any necessary”.  It is presumed that this seeks to prevent diagnostic investigations which are part of either ART quality assurance/control or training.
Amendment 7. Mr Andrews. Clause 36, page 23 (after line 17) at the end of the clause add: new text

We understand this amendment has been withdrawn.

All the amendments 2-7 are against the sense of the COAG agreement and will have major negative effects on normal generally accepted IVF/ART practice and ES cell research.  BresaGen opposes all these amendments. 
6. The updated BresaGen position paper:

Position Paper:  BresaGen Limited,  September 2002

Research Involving Embryos Bill 2002 and Prohibition of Human Cloning Bill 2002

Overview 

BresaGen strongly supports moves in Australia to introduce a nationally uniform legislative framework  allowing human embryonic stem (ES) cell derivation and research  while simultaneously banning human reproductive cloning.

We believe this legislation is critically important in maintaining Australia’s current high scientific position in both ES cell research and assisted reproductive technology (ART).  The change is important for the advancement of therapeutic opportunities for patient care and disease treatment, and for the progress of the Australian Biotechnology industry. 

The passage of this legislation is essential in retaining a significant presence in this country of  Australian based Embryonic Stem cell companies 

The work of BresaGen and issues of commercialisation.

BresaGen is an accepted leader in the field of ES cell therapy.  In 2001 the company developed four human ES cell lines in the US which have been approved for US National Institutes of Health (NIH) funding by President George W Bush’s announcement of 9th August 2001.  The company recently received a US$1.6 million NIH infrastructure grant for expansion, differentiation and distribution of these cell lines.

BresaGen has made significant progress in the development of a treatment for Parkinson's Disease and believes this technology could later be extended to other neurological conditions including spinal cord injury and stroke.  Eventually other important diseases such as juvenile diabetes may benefit.  

BresaGen was founded in 1982 in South Australia with the backing of a few Australian investors who believe in the potential benefits of Biotechnology.  In September 1999 the company was floated on the Australian Stock Exchange and currently has about 4,000 shareholders, largely in Australia, to a lesser extent in the U.S.

BresaGen has approximately 140 awarded or pending patents in Australia and other countries.  It has already made significant progress in the development of embryonic stem cell-based products for the treatment of degenerative neurological diseases.  The company has also developed approaches to ensure the safe and effective administration of these cells to patients by investing in technology for cell delivery catheters and sophisticated imaging.

As in the development of new pharmaceutical products for medical conditions, there is a large up-front investment in R & D and success means returns to Australian investors.  This is a great Australian opportunity as a number of our scientists and research companies are at the forefront of this work.

The importance of racial and ethnic diversity

Wide racial and ethnic diversity will be important for producing ES cell banks for ES cell derived cellular products for the majority of the world community.  Different racial and ethnic groups have different genes determining histocompatibility or tissue matching for transplant purposes.  Australia’s healthcare system allows widespread access to IVF to the whole community, which means that Australia, which is now extremely multi-ethnic and multi-racial, may be in an excellent position to provide the needed ES cell banks for therapies for mankind.

Community sentiment.

The ethical issues are important, but even among religious authorities there are divergent and changing views about when it is legitimate to use human embryos for research. 

Independent surveys in Australia by the Gary Morgan Poll organisation has shown in June and November 2001 that  72% and 70% of Australians approve of destructive embryo research where there might be therapeutic benefit through the development of ES cells using surplus embryos with the informed consent of donors.

In fact, it has been argued by some that it would be unethical NOT to use the discarded embryos for research that should ultimately benefit mankind.

Adult Stem Cells and  Embryonic Stem Cells.

Recent reports of research done at the University of Minnesota using adult stem cells (ASC) were of interest in Australia and around the world in the context of the debate about regulation of embryonic stem cell research work in Australia.

Many people have rightly asked why we need to use embryonic stem cells if adult stem cells are effective?  At this point respected and independent scientists believe it is necessary that research and development should continue on both ES cells and Adult Stem Cells.  It is too early to tell which type will provide the best therapies, and it is possible that different organ systems will be best treated by cells derived from different stem cell types. 

The reasons for continuing research using both types of cells are:

· ASCs have only to date been proven effective in bone marrow transplantation (includes umbilical cord blood and peripheral blood stem cells), corneal transplantation, skin transplantation, foetal cell transplants in the brain for Parkinson’s Disease and perhaps bone/cartilage transplantation

· Only ES cells have the capacity to grow indefinitely without becoming differentiated to end cells

· Only ES cells have the capacity to form all the more than 200 cell types of the adult body

· ASCs have not yet been described or are not present in all organ types

· ASCs are frequently extremely rare and difficult or dangerous to obtain:  eg deep within the brain 

· Many of the ASCs cannot therefore be selected and used in practical therapeutic applications.

· The experiments of the last 3-4 years suggesting that ASCs have the capacity to convert to many different cell types apart from the organ where the particular ASC arises are recently being questioned seriously on scientific grounds, because: 

· Many reputable experimenters have not been able to repeat the key ASC experiments

· Some of the examples of cell conversion appear to be due to fusion of two types of adult cells to make double cells with some of the characteristics of each original cell.  The double DNA content suggests these cells will be inherently unstable and therefore unsuitable and unsafe for human therapy

· Some of these phenomena are considered possibly to be artefacts of the way the cells are prepared 

· On the other hand, undifferentiated or pure ES cells do have a tendency to form teratomas or benign tumours of multiple cell types. .No clinical studies could or would start until this tendency is successfully controlled and proper safety studies have been carried out in the relevant animal models

Key issues arising from the current Bills, now split into two –

1.  April 5 2002 cut-off date.

The proposed legislation would allow the use of only those embryos frozen before 5 April 2002 (the date of the COAG meeting).  However, while those embryos developed and frozen before 5 April will be satisfactory for basic research, they will not necessarily meet adequate current Good Manufacturing Practice (cGMP) safety requirements for therapeutic product development.  These cGMP requirements are different from the standards required in IVF programs and are more stringent.  The legislation should therefore allow derivation of more ES cell lines under cGMP conditions.  These conditions can only be fully applied prospectively, and thus to ART embryos that come into existence after 5 April 2002, embryos currently prohibited from use by the new legislation.  Because of the potential limitations of this provision and because we believe the science is moving ahead at such a pace that derivations of cGMP cell lines will be both possible and scientifically desirable within the next 12 months, we recommend that the review of this “Sunset” date be brought forward with the intention of rescinding this provision one year after the COAG meeting, ie on 5th April 2003.

2. Commonwealth to have precedence.

The situation will not be greatly advanced if sensible Federal laws are passed but restrictive state laws remain in force.  We support nationally uniform legislation and therefore recommend that the sections of the new Federal legislation dealing with destructive research and the production of new ES cell lines have precedence over existing state laws.  Three states - South Australia, Victoria and Western Australia - currently have restrictive legislation covering destructive embryo research.  The relevant sections of these state laws should be promptly repealed and amended in favour of uniform national guidelines and legislation as recommended by the Prime Minister and COAG.  The currently proposed legislation encompasses this.

3. Prohibition of financial incentives to donors 

BresaGen strongly supports moves to ensure that there is no financial inducement to donate gametes.  To strengthen these provisions it would be strongly advisable to include in the final Australian legislation the following two points from the NIH guidelines for ES cell research in the US.  These clauses were specifically included to further reduce any risks of financial inducement to donate embryos for ES cell research:

(a) the donors must recognise that any ES cell lines resulting from embryo donation may result in the development of cell therapy products which may be used for human therapy

(b) if this should happen, the embryo donors should have no commercial rights to financial benefit from these products 

.
4. Membership of the NHMRC Licensing Committee  
This clause proposes that the committee should include “a person with expertise in an appropriate area of research”.  Given the differences and lack of overlap between ART research and ES cell research it is very important that there be adequate representation of both broad fields. 

The bill now has:

31.1 (c)  a person with expertise in a relevant area of research

31.1 (d)  a person with expertise in ART

31.1 (i)  a person with expertise in embryology.

Therefore BresaGen suggests that 31.1(c) should be changed to “a person with expertise in embryonic stem cell research”

The Bill has now been split into two during debate in The House of Representatives.  Seven amendments have been proposed.  That by Theresa Gambaro MP ensures that usual ART Good Practice can continue in an appropriate and regulated way.  We support this amendment.

The other six amendments, 3 by Alan Cadman MP, 2 by Christopher Pyne MP and one by Kevin Andrews MP oppose the sense of the Bills and of the COAG Agreement.  They seek to prevent the April 5th 2005 automatic repeal of the “Sunset” clause, to radically alter the nature of the NHMRC expert review committee, to interfere with normal ART Good Practice, to prevent the precedence of the Federal law over State laws, and to introduce a 2 year moratorium on the grant of licenses for research that “will permit damage or destruction of an excess ART embryo”.  We oppose all these proposed amendments.  
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