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For the purpose of this paper, the term ‘adult stem cells’ will be used to refer to stem cells derived from fetuses, children or adults as opposed to human embryonic stem cells. The legal regulation of adult stem cell research in the UK may be said to be underdeveloped by comparison with embryonic stem cell research. In part this is likely to be due to the particular controversy generated by the source of stem cells: the creation and use of human embryos for research purposes being deemed more ethically controversial than stem cells derived from adults or children. It is also due to the very limited statutory framework dealing with medical research in the UK. While research with human embryos has been regulated by statute since 1990, with the enactment of the Human Fertilisation and Embryology Act 1990, it was not until 2004 that any statute governed the conduct of medical research with children or adults and the relevant legislation: the Clinical Trials (Medicines for Human Use) Regulations 2004, as the name suggests, is limited to trials of pharmaceutical products. While there is now UK legislation dealing with certain aspects of obtaining, storing and using human biological material, under the Human Tissue Act 2004 and the Human Tissue (Scotland) Act 2006, these are largely not applicable to adult stem cells and regulation therefore relies on common law principles, professional guidance and regulation concerning safety and quality of materials intended for patient use (such as the Human Tissue (Quality and Safety for Human Application) Regulations 2007).
This paper will provide background information on the broad regulatory framework that affects adult stem cell research in the UK, and seek to raise questions for consideration.

Principal Legislation Relating to Human Biological Materials

The principal legislation concerning the storage and use of human biological material in England, Northern Ireland and Wales is the Human Tissue Act 2004 (HTA 2004). This legislation set up a regulatory body, the Human Tissue Authority (HTA), to issue licenses which are necessary under some sections of the Act and to provide advice and guidance. Scotland has separate legislation governing some of these issues in the Human Tissue (Scotland) Act 2006, although many of the supervisory and licensing functions are carried out by the HTA on behalf of the Scottish Ministers. The creation of, storage and use of human embryos for research is governed separately (by the Human Fertilisation and Embryology Acts of 1990 and 2008) so this paper will not seek to deal with embryonic stem cell research except for some points of comparison.

The Human Tissue (Quality and Safety for Human Application) Regulations 2007 (HTR 2007) requires research to be licensed if it involves human tissue or cells, including cell lines, which may be transplanted into humans. The purpose of these Regulations was to implement a European Directive introduced to seek to ensure quality and safety in the processing, storage and distribution of stem cell lines for human application, principally as medical treatment. However the Regulations do not deal with issues concerning the source of stem cells. They also do not provide any restrictions on commercial activities related to stem cell lines which may be transplanted into humans.

As a result, the scope of the HTA 2004 and the HTR 2007 leaves many areas concerning adult stem cells untouched

Stem Cells Derived  from Human Tissue other than Embryos

The storage and use of human material (organs, tissues and cells) in England and Wales is governed to a large extent by the Human Tissue Act 2004 (HTA 2004). 

Section 1 is the foundation of the Act. It establishes that consent from an appropriate person (an 'appropriate consent') is required before certain activities can be undertaken for particular purposes. These activities are storage and use of whole bodies, removal, storage and use of relevant material from the body of a deceased person, and storage and use of relevant material from a living person. The purposes to be regulated are listed in Schedule 1 and are referred to as 'scheduled purposes'. These include including research in connection with disorders, or the functioning, of the human body. Relevant material from a human body is defined as any material consisting of, or including, human cells, with the exception of gametes, embryos outside the body (as defined in, and separately regulated by, the Human Fertilisation and Embryology Acts of 1990 and 2008), and hair and nail from a living person. The definition of ‘relevant material’ would include stem cells and tissue samples used to create stem cell lines since they consist of or include human cells. However, it is important to note that established cell lines are excluded from the coverage of the HTA 2004 by virtue of section 54(7), as is any other human material created outside the human body.
The HTA 2004 Actmakes donor consent a fundamental principle underpinning the lawful storage and use of human material and makes it an offence to carry out regulated activities without appropriate consent, although there may be circumstances where alternatives to the donor’s consent may be possible (for example concerning children or adults with mental incapacity). The HTA 2004 governs removal of material from deceased persons but removal of tissue from living individuals remains governed by common law, unless it is part of a clinical trial – where there is separate statutory regulation of research (the Clinical Trials (Medicines for Human Use) Regulations 2004). Fetal tissue is also subject to the Human Tissue Act 2004. The HTA 2004 also provides for the establishment of the Human Tissue Authority (HTA), which draws up regulations, holds the responsibility for licensing regulated activities within its remit, and issues Codes of Practice giving practical guidance on the conduct of these activities. The HTA 2004 came into force in April 2006. 

In parallel with the English Human Tissue Act, Scotland has its own statute, the Human Tissue (Scotland) Act 2006 (HTSA 2006). This came into force in September 2006. However, it is important to note that unlike the HTA 2004, the Scottish statute does not cover the storage and use of tissue removed from living individuals (except for transplantation). The HTSA 2006 does cover removal, storage and use of material from bodies after death, although the concept that is used here is ‘authorisation’ rather than consent. The HTSA 2006 does not govern removal of tissue from living persons, which again remains subject to common law. The Scottish legislation did not set up a statutory body to regulate this area, so there is no Scottish equivalent to the HTA. Under Regulations made under the Act, however, the HTA regulates the storage of tissue for human use from whatever source (in order to comply with the European Human Tissue and Cells Directive). It therefore acts as the regulatory body for such matters with the consent of the Scottish Ministers. For the sake of space, the position in Scotland will not be considered further.
Research Involving Human Tissue under the HTA 2004

All research involving human tissue should have Research Ethics Committee (REC) approval but this is not a legal requirement. Tissue from children who lack capacity to consent can only be used with consent from a person with parental responsibility or, if no such person exists, someone of a defined ‘qualifying relationship’. Tissue from adults who lack capacity can only be used subject to the requirements of the relevant legislation concerning interventions on adults with incapacity.. These requirements are described in detail in Medical Research Council Guidance on Adults who Lack Capacity to Consent.

The main requirements of the HTA 2004 in relation to research involving human organs or tissues are that:

a. Consent must be obtained for any storage and use of tissue removed after death for research purposes

b. Consent is required for the storage and use of tissue from living individuals for research unless:

- The material has been anonymised, such that the person carrying out the research does not know the identity of the donor (there may still be a link to the donor via a third party), and 

-  The research project has been approved by a “research ethics authority” or approval is pending.
In very exceptional circumstances, such as an extreme public health emergency, the Secretary of State may make Regulations to allow tissue from the living or the dead to

be used for research without consent
Details of what is required by way of consent are not provided in the legislation but the Human Tissue Authority has issued a Code of Practice on obtaining consent. It should be remembered however, that this Code of Practice is guidance only in relation to removal of tissue from living persons since this issue is governed by common law.

The HTA Code of Practice on consent regarding tissue  from living persons states that

tissue may be taken in a variety of circumstances, for example: 

- in the course of diagnostic procedures, e.g. taking a blood or urine sample, tissue biopsy, cervical screening, etc

 - in the course of treatment, e.g. removing tissue (organs, tumours, etc.) during surgery 

 - when removed specifically for the purpose of research

Although consent for treatment and examination is dealt with under the common law and consent for scheduled purposes {such as research} is dealt with under the HTA 2004, the consent for each activity may be obtained at the same time. It is still important to explain clearly the activity for which consent is being obtained, including the risks and wider implications. 

The HTA recommends that to give consent, the individual (or the person with parental responsibility) should understand the nature and purpose of what is proposed and be able to make an informed decision. They should be told of any ‘material' or ‘significant' risks inherent in the way the sample will be obtained, how the tissue will be used and any possible risks or implications of its use, e.g. genetic tests. If the person concerned is not a patient, and is volunteering samples purely for research, the general principles of providing appropriate information still apply.

Healthcare professionals should try to find out about the individual's needs and priorities when telling them about their options. Some people may not be interested in knowing the full details about the proposed use of the tissue and it is good practice to record this in the notes. People should nevertheless have all their options explained to them and be provided with an appropriate level of information. 
If identifiable tissue is to be used for research, donors should be informed about any implications this may have. For example, they may be contacted by researchers, given feedback, or be asked for access to their medical records. Donors should be asked whether the consent they are giving is generic (for example, for use in any future research project, or specific). If it is the latter, detailed information about the research project should be provided, in line with good practice. Researchers will need to consider how they deal with tissue samples in the event of a later loss of capacity. There are certain safeguards which need to be in place where research involving adults who lack capacity is concerned.
Donors should be told if their samples will or could be used for research involving the commercial sector. They should be given appropriate information on the range of activities and researchers which may be involved, and whether these include commercial establishments. The HTA also advises that is good practice that donors are provided with adequate information upon giving consent, should their samples be exported for use abroad.
Research under Common Law

No statute directly governs the removal or storage of material from a living patient for research purposes. This has not been directly addressed by case law either. However, before any intervention can take place on an individual, adequately informed consent would normally be required or this would amount to an assault, which may be subject to civil law or, in exceptional circumstances, crimninal law sanctions. Consent may be able to be given by parents for children and there are provisions to permit research with mentally incapacitated people, under strict limitations. Removal of material for research from patients would require approval from an National Health Service Research Ethics Committee.

Where the creation of stem cell lines is involved, it should be noted that there is also a Code of Practice issued by the UK Stem Cell Bank. While this mainly concerns embryonic stem cell lines, it applies to stem cell lines from all human sources which it maintains and distributes. This contains guidance on the requirements for obtaining consent, which will be noted below..
UK Stem Cell Bank Code of Practice

In March 2001, the House of Lords appointed a Select Committee to consider and report on issues connected with human cloning and stem cell research arising from the Human Fertilisation and Embryology (Research Purposes) Regulations 2001. The report (2002) concluded that stem cells appeared to have great therapeutic potential for the treatment of many disorders and for the repair of damaged tissue, and that for maximum medical benefit it was necessary to conduct research on both adult somatic and embryonic stem cells. The Select Committee recommended that an Embryonic Stem Cell Bank should be established that would provide scientists with ready access to human embryonic stem cell lines of guaranteed purity and provenance and from sources which operate ethically-approved standards, to ensure that research was conducted within an ethical framework that was transparent to the public and was keeping with the statutory framework for the use of human embryos in research. It also recommended that the Bank should be overseen by a Steering Committee that would establish codes of conduct for the use of embryonic stem cells, whether obtained from the Bank or imported from elsewhere, and monitor their use. The Select Committee noted that it would be desirable for adult somatic stem cell lines to be Banked, but agreed that no special consideration needed to be given to regulations for adult somatic stem cells above and beyond those of informed consent. The funders of the UK Stem Cell Bank decided that adult and fetal somatic stem cell lines as well as embryonic stem cells should be curated there. The Government response to the House of Lords Select Committee Report, published in June (2003), welcomed and endorsed these conclusions and recommendations which form the basis of Government policy on stem cell research.
In response to these recommendations, in January 2003 the UK Stem Cell Bank was established at the National Institute for Biological Standards and Control, with funding from the Medical Research Council (MRC) and the Biotechnology and Biological Sciences Research Council (BBSRC). Its purpose it to curate ethically sourced, quality controlled human stem cell lines from all sources (adult, fetal and embryonic) on a single site. The Bank is overseen by an independent Steering Committee. It issues a Code of Practice for the Use of Human Stem Cell Lines. A new Code of Practice to take into account the changes made by the Human Fertilisation and Embryology Act 2008 was issued in April 2010. The oversight mechanisms governing research that concern established human embryonic stem cell lines and this Code of Practice are voluntary. However, adherence is a Human Fertilisation and Embryology Authority licensing requirement in the UK and there is an expectation by Government that they are adhered to. Other pluripotent stem cell lines, whether fetal, adult or those generated through induced pluripotency, are not subject to the same level of oversight by the Steering Committee, although the ethical considerations in relation to their derivation and use are covered within this Code of Practice. Therefore creators or users of stem cell lines that are not derived from embryos or that were created outside of the UK are not under an obligation to deposit these stem cells nor to comply with the Code of Practice for their use - although it has been noted that the Code seeks to create an expectation that they will. 
The UK Stem Cells Bank includes in its Code of Practice the following guidance:
Donor Consent

Free and informed consent are key principles of the HTA 2004. Comprehensive information must be given in a form that is readily accessible and allows a free and informed decision to be made by potential donors. All written information provided and consent forms have to be approved by Local Ethics Committees.

Tissues used to create induced pluripotent stem cells

The donation of tissue for the production of induced pluripotent stem cells (iPS cells) must be in accordance with the requirements for tissue use for research. The consent provided by the donor would need to be based on appropriate information about the intention of the research and creation of iPS cells and will fall under the HTA 2004 and the HTA Code of Practice on consent. Consent to use tissue to create iPS cells should be explicit about the nature of such research. Depending on the specific project researchers should consider ensuring specific consent is sought for areas that may be of particular interest to donors. These include: 

·  Potential commercial applications of cell lines, 

·  Genetic analysis of derived cells, 

·  Use in animal research, and 

·  Potential use in clinical transplantation.
Intellectual Property and Patentability of stem cells

The UK Stem Cell Bank will store and distribute stem cell lines, but ownership of any Intellectual Property embodied in the these lines remains with the originator. To obtain stem cell lines deposited after April 2010 the requestor will be required to sign a Research Use Licence which will set out the terms of use for that line. Stem cell lines deposited before April 2010 will only be released by the Bank to requestors when an appropriate agreement or (licence), between the requestor and the originator, is in place to cover intellectual property aspects of line ownership.

The Bank can be accessed by researchers from academia and industry in the UK and abroad. UK and overseas applications must be approved by the host Institution (academia or companies) and the same review procedures by the Steering Committee apply. Researchers accessing stem cell lines from the Bank must comply with legislation in the UK and the country where the research is to be performed and are expected to comply with the Code of Practice.
The UK Patent Office’s general practice on the patentability of inventions involving human stem cells was  published in February 2009. This states that each case will be treated on its own merits in the light of all relevant circumstances, and stresses that the Office’s practice is subject to any future guidance from the UK courts. In summary, the Patent Office: 

 -  will not grant patents for processes of obtaining stem cells from human embryos, 

 -  will not grant patents for human totipotent stem cells and 

 - will grant patents for inventions involving human pluripotent stem cells provided they satisfy the normal requirements for patentability.
Human Tissue (Quality and Safety for Human Application) Regulations 2007 

From April 2006 a European Union (EU) Directive on Human Tissue and Cells required additional safeguards on all use of human tissues and cells, including stem cells, to ensure their quality and safety. The new rules cover selection of donors, testing the starting material for producing quantities of stem cells, tracking cells from donor to recipient, and reporting of adverse events, for example if someone developed an illness after receiving a stem cell transplant. The source of all material will have to be traceable.

This EU directive was implemented in the UK by the Human Tissue (Quality and Safety for Human Application) Regulations 2007 which came into force on the 5th July 2007. Although the HTA was set up under English Legislation (The Human Tissue Act 2004) and Scotland has separate legislation (The Human Tissue (Scotland) Act 2006), the Scottish Government has agreed that the HTA will perform certain functions on its behalf. These include licensing of establishments storing tissue for human application. The HTA’s remit has been extended and now includes the licensing for quality and safety purposes of organisations that: procure, test, process, distribute or import/export tissues and cells for human application in England, Wales, Northern Ireland and Scotland.

Medical Applications of Stem Cells

During the processing /derivation phase, stem cell lines do not come within medicines regulation. However, once Master Cell Banks have been created with a reasonable expectation of clinical utility in a medicinal product, they fall within the remit of the Medicines and Healthcare Products Regulatory Agency (MHRA). From 30 December 2008, the MHRA has applied a new regulatory framework to Advanced Therapy Medicinal Products (ATMPs). ATMPs are ‘innovative, regenerative therapies which combine aspects of medicine, cell biology, science and engineering for the purpose of regenerating, repairing or replacing damaged tissues or cells’. 


An ATMP is defined as either:

(a) a gene therapy ‘medicinal product’

(b) a somatic cell therapy ‘medicinal product’

(c) a tissue engineered product – a product that:

contains or consists of cells or tissues that have either been subject to ‘substantial manipulation’ or that are not intended to be used for the same essential function(s) in the recipient as in the donor

and

is presented as having properties for treating or preventing disease in human beings.

The ATMP regulations therefore apply to potential medical applications of such products.

Summary

There is no coherent framework that governs obtaining and working with adult stem cells in the UK. Instead regulation relies on piecemeal legislation overlying common law principles that have not developed a clear precedent for obtaining consent to medical research or the use of human biological material, since there has been little case law on such subjects. Such statutory regulation as there is addresses specific activities based on the source of the biological material and its intended use.

QUESTIONS TO CONSIDER

What should the legal mechanism be for obtaining stem cells or tissue to develop stem cell lines? Should this be codified in legislation? 

If consent is the appropriate mechanism, how should this apply in respect of adults, fetuses, children, people with mental incapacity, deceased persons? What should be covered by the information disclosure and consent process?

Should there be a regulatory body to issue licenses to store and use human biological material? Should it be the same body in respect of all human tissue/human embryos/embryonic stem cells and adult stem cells?

Should a different regulatory approach be taken to human embryonic stem cells/lines to adult stem cells/lines?

Should a different regulatory approach be taken to stem cells being developed and used purely for research from that taken where they are intended to be used in applications in humans?

What standards should govern quality and safety issues? Are additional protections needed for patients undergoing trials of stem cell therapies?

Should there be an expectation that cell lines should be deposited in a National Biobank? What rights of access should researchers have to such materials?

What rights should donors of biological materials have? For example, to have samples removed from storage, to refuse consent to certain kinds of research in advance of storage or subsequently, to gain from any commercial exploitation of their biological material?
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