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UKSCB Director, Glyn Stacey

Summary from the Director for the UK Stem Cell Bank

This first annual report from the UK Stem Cell Bank covers progress from the inception of
the project through to September 2004, and over this period we have moved from a standing
start to having a fully operational facility. There have been numerous and difficult
challenges in the project which have demanded the full commitment and resolve of the
Bank’'s staff and many others involved in the project, especially those involved in
construction of what is a highly sophisticated and complex facility. | am happy and proud to
say that the team has met these challenges with a quiet confidence that is vital to provide
the quality of work and facilities that will be required for the ultimate goal to provide safe and
reliable cell cultures for clinical trials.

The first stem cell lines have now been approved by the Steering Committee to go into the
Bank. In collaboration with the depositing laboratories we have agreed a programme of work
to establish qualified stocks of cells in the Bank ready for release in 2005. We will need to
ensure that the procedures and techniques are constantly updated to maintain current best
practice and also meet the demands of the rapidly progressing field of stem cell biology. To
this end we are now establishing a strategic programme of technical development projects
that will be coordinated with the activities of stem cell researchers with similar interests.

Effective engagement with the research community is critically important to the success of
the Bank, and substantial effort has been invested in establishing direct links with centres of
expertise in stem cell biology. These links will be vital conduits for feedback on how well the
Bank is meeting the needs of those on whom progress towards new stem cell therapies will
rely. Furthermore, assistance from stem cell research groups has helped provide expert
training for Bank staff who will form the backbone of our future success. | would like to thank
all of those in the stem cell field who have supported us so generously with their time and
expertise, and look forward to continuing productive collaboration in future.



The UK Stem Cell Bank project has been developed in close coordination with the Medical
Research Council and | would like to thank the Staff at the MRC Head Office for their
support. In particular, | would like to thank Professor George Radda and Dr Diane McLaren
who contributed so much in the early days of this project.

Our international links have grown steadily and we intend to play a strong and positive role
in the worldwide networks of stem cell banking activity. A consortium of funding bodies lead
by the MRC is currently supporting an international initiative on characterisation of
embryonic stem cell lines. The Bank is providing a scientific and technical ‘hub’ for this
project, through preparation and distribution of both reference reagents and coordination of
samples for characterisation in specialist laboratories. | hope and anticipate that this will be
a role that the UK Bank can share in collaboration with other cell banking centres. In a wider
context, NIBSC is actively involved in providing advice on quality and safety issues relating
to new products and therapies and welcomes the opportunity to engage in the field of stem
cell therapy.

A very diverse range of skills has been required to establish the Bank, from a detailed
knowledge of tissue banking to cell biology, microbiology, engineering and specialist quality
assurance. We were also encouraged to establish our facilities for handling ‘clinical grade’
cell lines as early as possible, in order to be ready for new therapeutic developments. Our
aim to complete construction of within 12 months or the start of the project was achieved
with time to spare and a successful inspection by the MHRA was achieved within a further 4
months. This result is a great credit to all the staff involved.

Whilst pressing on with the programme for provision of clinical grade cells we must now also
focus on building our scientific and technical capacity. We are fortunate to have engaged
staff with considerable cell culture and stem cell expertise, and consequently we have been
able, with the support of research colleagues, to make a significant and growing contribution
to training on stem cell culture in the UK.

The UK Stem Cell Bank is the first of its kind and is set to become a centre of expertise
providing support to stem cell scientists and clinical projects through the provision of well
characterised and safety assured stem cell lines. As the Bank develops the ‘collateral’
benefit of the NIBSC’s general expertise and focus on quality, safety and standardisation of
biological medicines will also begin to be fully realised. The future holds considerable
promise for the clinical use of stem cell lines and we look forward to playing an important
role in the development of safe new stem cell therapies.

September 2004
Glyn Stacey

Director of the UK Stem Cell Bank
NIBSC



Commentary from the Chair of the UKSCB Management C  ommittee

It is a pleasure and a privilege to be able to introduce the first Annual report of the UK
Stem Cell Bank as chair of the Management Committee. It has been just three years
since the first call for proposals to establish a Bank by the MRC and over that time a
great deal has happened.

Setting up the bank at the National Institute for Biological Standards and Control
(NIBSC) has been a complex and demanding project, involving the design from
scratch of new highly specialised laboratories, development of new managerial
approaches to deal with this novel and exciting, but at the same time ethically
sensitive, area of scientific development, and establishment of a raft of externally
accredited operating procedures.

It is therefore particularly satisfying to be able to report to our stakeholders that as a
result of the commitment, hard work and professionalism of the Bank’s staff, led by
its Director Glyn Stacey, the wider NIBSC team supporting the project and also many
others, including our external contractors and sponsors, that the Bank is now up and
running, on time and on budget, and has accessioned its first cell lines. This
achievement was recognized by Lord Warner, Parliamentary Under-Secretary at the
Department of Health, who opened the bank officially in May 2004, following a
successful inspection by the Medicines and Healthcare Regulatory Authority.

The Management Committee’s role, since its establishment in mid 2003, has partly
been to oversee completion of the project to establish the bank, but also to review its
ongoing operational procedures, managerial, scientific and financial, ensuring that
they are robust and appropriate for the Bank’s future. Though there is still work to be
done, a great deal has been achieved, and | can report that the Committee, which
includes representatives from the Bank’s sponsors and a number of independent
experts, continues to be very pleased with the progress being made. We are
confident that the Bank is very well placed to play a crucial part, both nationally and
internationally, in supporting the development of stem cell therapy, which continues
to show such great clinical promise.

Stephen Inglis
Chair, UKSCB Management Committee
Director, NIBSC



1. What the bank aims to do and how it will operate

1.1 Aims and scope of the Bank

The UK Stem Cell Bank is the first of its kind and is set to become a centre of
expertise providing support to stem cell scientists through the provision of well
characterised and reliable human stem cell lines for research. Furthermore, it aims to
enhance the development of stem cell therapy through provision of qualified and safe
cell stocks for clinical trials.

The primary aim of the Bank is to provide access for researchers to ethically sourced
stem cell lines which have been subjected to rigorous characterisation and quality
control in order to guarantee their authenticity, purity and performance in stem cell
research. This activity will in due course be augmented to include provision of clinical
grade cell stocks prepared in accredited facilities for those working on the
development of therapeutic applications of stem cell lines.

The handling of stem cell lines, whether for clinical or research purposes, requires
considerable care since during in vitro culture they may be prone to subtle changes
that may damage their ability to replicate as stem cells. They may also lose their
original full capacity to differentiate into different cell types. Whilst it may remain an
impossible task to standardise the cells themselves, provision of a framework of
carefully documented and controlled conditions under which they can be cultured,
preserved and characterised will undoubtedly help promote the generation of
consistent data in different recipient labs. This process requires the bank to work very
closely with depositors of cell lines, to carefully capture their procedures and develop
best practice within any particular system (see Quality Assurance below). This in
turn will allow the bank to help recipient labs use the cells effectively through a
combination of:

reliable and qualified cryopreserved stocks of cells

accurate and user friendly protocols including best practice from the depositor

support for training and educational activities that also involve, or may be

driven by, the depositors themselves.

Thus the remit of the bank encompasses a broad spectrum of activities including:

- Establishment of well characterised and reliable banks of stem cell lines
available to researchers in the UK and elsewhere
Provision of cell banks as starting materials appropriate for clinical use.
Ensuring appropriate separate safety testing regimes for research and clinical
grade cells.
Performing appropriate studies in collaboration with the depositor to
demonstrate the characteristics of the material to be released by the bank
and the performance of the cell lines at different passage levels.
Ensuring appropriate agreements are in place to enable unrestricted research
whilst protecting the intellectual property of the depositors.
Supporting opportunities for training in the culture, preservation and
characterisation of stem cells in line with the requirements of the stem cell
community.

1.2 Operational principles for the Bank

In setting up and running the bank certain key operational principles have and guided
its development and these include the need for it to operate in a way that promotes



transparency, interaction, absence of conflicts of interest and protects the interests of
depositors of stem cell lines.

The Bank aims to be as open as possible with regard to its management, procedures
and activities. Reports from committee meetings, inspections and procedures will all
be made available to users, and the Bank’s website will be a key tool for access
(ukstemcellbank.org.uk). The Bank is also accountable to the Management and
Steering Committees (see management section) and is committed to provide
information on its activities to the press, the scientific community and the public.

In order for the Bank to become established and progress it is vital that it interacts
closely with stem cell researchers, who will be vital for training of the Bank staff and
maintaining current best practice and technical quality in the Bank. The Bank also
needs to work closely with regulatory bodies; as an Official Medicines Control
Laboratory, and a WHO International Laboratory for Standards, NIBSC already plays
a major role supporting a variety of regulatory bodies around the world.

Any conflict of interest that affected the Bank's relationship with the research
community would be potentially damaging to its ability to operate effectively.
Accordingly it is not permitted for the Bank to engage in any commercial product
development activity. It is also not permitted to conduct basic research on stem cell
biology, though it may carry out development work on the fundamental processes
required for cell banking, under the scrutiny of its Steering Committee (Steering
Committee for the UK Stem Cell bank and the Use of Stem Cell Lines, see section 2
of this report). Where such development work is performed it will be coordinated with
any similar work being performed in research laboratories. Any intellectual property
(IP) arising from discoveries made by the Bank will be vested with the MRC, and any
pursuant income held in trust to assist in the running and development of the Bank.

It would be a clear concern for depositors that potential exploitation value associated
with their cell lines could be lost as a result of distribution by the Bank. Consequently,
a simple system, of materials transfer agreements (MTAS) has been put in place to
ensure that stem cell lines coming into the Bank are only released for the purposes of
research. In addition, the Steering Committee for the Bank has implemented a user
license system, alongside the research MTAs, whereby the depositor establishes a
formal agreement on exploitation with each recipient laboratory. In this way
researchers providing cell lines to the Bank can do so with confidence that control of
any intellectual property associated with the lines can be retained.

2. Management of the UK Stem Cell Bank

The Bank is co-funded by the MRC (75%) and BBSRC (25%) and is operated by the
National Institute for Biological Standards and Control (NIBSC). A high level Steering
Committee has been established to provide direction on the complex legal and
ethical issues and to approve a Code of Practice for the UK Stem Cell Bank
(published on the MRC website in August 2003). This committee is chaired by Lord
Patel and includes senior representatives of various regulatory bodies (e.g. Medical
Health care Regulatory Agency, Human Fertilisation and Embryology Authority), the
National Blood Service, key research groups, ethicists and legal advisory groups.

The Bank is overseen directly by a Management Committee which meets every 6
months to monitor the Bank’s ongoing operation and assist in developing its longer
term strategy. The Management Committee (membership published on the MRC
website, www.mrc.ac.uk) is chaired by the NIBSC Director and includes, in addition



to NIBSC staff and representatives of the funding sponsors, key stem cell
researchers, and experts from the English and Scottish Blood Transfusion services
who will help shape the Bank’s longer term role and in particular the balance
between support for research activities and clinical applications.

The line management structure for the Bank is provided in the staffing and
recruitment section.

The Bank provides a regular and formal report to both the Management Committee
and Steering Committee. In addition the Bank reports on progress at meetings of two
liaison committees (established by the Steering Committee Secretariat) comprising
clinical and academic groups with interests in stem cell research. These groups
provide a commentary directly to the Steering Committee. Finally the Bank is
committed to publishing an Annual Report.

A number of subgroups of the Management Committee meet more regularly to
provide support on a day to day basis and to tackle specific issues.

A key Operational subgroup comprises the Director for NIBSC, senior Bank staff
(Director, Operations Manager and QA Manager) and NIBSC staff with responsibility
for business development, operations, quality assurance and finance.

In addition, several working groups have been established to consider particular
areas of importance and make recommendations to the Management Committee on
appropriate ways forward. These include:

Communications working group: This aims to establish a communications
strategy, to consider how the bank is perceived from outside and to produce
publicity materials that address the needs of various groups including health-care
workers, clinicians and the general public as well as scientific researchers.

Cell Characterisation working group: This aims to involve expert stem cell
biologists in providing advice on proposed characterisation procedures for the
bank.

Adventitious agents working group: This group is reviewing the proposed
programme of safety testing and the potential sources of cell line contamination.
It aims to put forward a recommendation on any additional safety testing
requirements for adventitious agents.

“Look-back” procedures working group: This group is working to ensure that
appropriate processes and procedures are in place to enable efficient and
appropriate responses in the event of an adverse discovery relating to a cell line
itself or its donor.

It is vital that the process of depositing a cell line into the Bank is carefully managed
in order to ensure that any material eventually released is appropriately qualified.
Depositors are closely engaged in this process through the formation of a Project
Team comprising members of the Bank staff and scientists and technicians from the
depositor’s laboratory. This team has joint responsibility for transfer of the cell lines,
along with appropriate techniques and skills, to the Bank. In addition the depositor is
requested to test cell stocks prepared for distribution and to provide comments on
their consistency with the original material deposited at the Bank. This is a critical
process designed to give confidence to the recipients of stem cell lines, the Bank and
the depositor, on the quality of the cells.



3. Laboratory Facilities Programme

A key requirement of the UK Stem cell bank project was to establish, as soon as
possible, new laboratory facilities capable of handling cell lines destined for clinical
use under Good Manufacturing Practice (GMP) conditions. No such facility was
available at the outset.

In order to meet the project time and project cost requirements, a modular
prefabricated laboratory design was selected. This had the additional advantage over
a traditional permanent building that it could be constructed in three sections off-site
whilst ground works were completed, accelerating completion. The funding sponsors
accepted from the outset that this represents an initial stage in the project and that in
time there will be a need for a longer term permanent facility.

A detailed ‘User Requirement Specification’ was compiled in liaison with external
expert consultants (Jacobs Engineering) and the building project put out to tender
during February-March 2003. The contract was placed with Clean Modules Ltd. A
contract was also placed with Jacobs Engineering Consultancy UK Ltd. to develop a
validation master plan for ensuring that all facilities and equipment would meet the
specification, and to monitor and review the impact of any changes during the
progress of construction. Laboratory facilities and equipment were specified to meet
EU GMP (see section 5 of this report).

In parallel, work began to upgrade existing NIBSC laboratories to a clean room
standard appropriate primarily for handling research grade cells but also to provide a
backup in the event of failure of the main EU GMP facility.

The research grade facilities were completed by May 2003. Work on constructing
the clinical grade laboratories began in July 2003 (see Figure 1) and was completed
by November 2003. The laboratories comprise a liquid nitrogen storage area for cell
stocks, a two stage change for staff to enter a clean room corridor (Grade C air
quality) and three isolated laboratories (see Figures 2 & 3) . Each laboratory may be
fumigated and cleaned independently having separate ventilation. Large equipment
such as class Il safety cabinets can be moved in and out of the facility via an ‘air-lock’
system, without breaking the aseptic integrity of the cell culture laboratories. The
laboratory areas are maintained with Grade B air quality (as required under the Code
of Practice for Tissue Banks, 2001) which may be continuously monitored by particle
counters. Cell culture is performed within Class Il safety cabinets in each lab that are
monitored continuously for maintenance of grade A air quality under new EU GMP
requirements. All critical systems, including air handling, incubators, liquid nitrogen
storage, and clean-room status (pressures and particle counts) are continuously
monitored and alarmed. This monitoring is controlled by a specialist electronic
system linked to the NIBSC Building Management System which alerts Bank staff to
any system failures.

The process of laboratory validation proceeded from November 2003 up to
inspection by the MHRA in early April 2004. Following a successful inspection and
accreditation, a programme to rectify non-compliances noted in the inspection report
has been established (see section 5 of this report).
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Figure 2. Breaking ground for the UK Stem Cell Bank
Clinical Grade Facility, June 2003.

Figure 3. Clean “Grade C” corridor Figure 4. One of three “Grade B” cell
providing access to the cell banking banking laboratories, November 2004.
laboratories, November 2004.
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4. Staffing and Recruitment Programme

4.1 Background

It was anticipated at the outset that establishing the UKSCB would require the staged
recruitment of a dedicated team of staff in addition to the resource to be provided by
NIBSC. This team would include scientific and technical staff with cell culture and
banking experience, quality assurance (QA) expertise, and ancillary support.

As the project has developed the staff resource requirements have been continually
reviewed in line with specific needs, and in particular a changing regulatory
landscape. In addition the MRC requested that NIBSC take part in an International
Initiative on the characterisation of embryonic stem cells, requiring a separately
funded recruitment programme.

Overall recruitment has progressed satisfactorily, though it has proved difficult in the
area of quality assurance.

4.2 Recruitment Programme

During the first quarter of 2003, the project was initiated and managed by a team
comprising the Bank Director, the NIBSC Director, and NIBSC’s Head of Operations,
with assistance and support from the MRC, and in particular the project leader, Diane
McLaren.

In March 2003 Dr Charles Hunt, with extensive experience in clinical tissue banking,
was recruited as the Operations Manager for the UK Stem Cell Bank. The Bank’s
team of dedicated staff was enhanced the following month with the recruitment of a
senior stem cell scientist and an experienced cell biologist. Additional staff training
was undertaken over the summer with the kind assistance of the groups of
Professors Peter Andrews and Harry Moore at the University of Sheffield.

The pool of expertise was further enlarged through recruitment in the Division of Cell
Biology including senior scientific, technical and administrative posts to interact with
and support the work of the Bank.

During 2004, two additional staff, including one postdoctoral worker with expertise in
developmental biology, have been recruited to work on banking and qualification of
lines approved for deposit in the Bank. An additional member of staff with experience
in preparation of cell cultures for clinical therapy was also recruited to run the UKSCB
technical hub operations for the MRC international initiative on embryonic stem cells.

The role of QA Manager was fulfilled by a member of the senior NIBSC QA staff for
the purposes of progressing towards MHRA inspection. A new QA Manager is
currently being recruited at an appropriate level of seniority to provide a qualified
person who could also assist outside groups in developing cell therapeutic products
and procedures.

The current staff structure of UKSCB is provided in the attached organogram (Figure
5).
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Figure 5.0rganogramme for the UK Stem Cell Bank
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The Medical Advisor and Microbiological Advisor are seconded from the National
Blood Service and the Health Protection Agency respectively. Funding for the roles of
UKSCB Director, QA Manager and Administrative Assistant is shared between
NIBSC and the UKSCB grant.

4.3 Forward plan
As current staff training develops the shape of UKSCB technical and scientific

capacity will be periodically reviewed to identify remaining and future needs for
recruitment. This may include further scientific staff and ancillary support.

5. Quality Assurance

5.1 Scope of quality assurance for the UKSCB

The UKSCB is expected to fulfil a very broad remit (see section 1) relating to human
stem cell lines of both somatic (i.e. adult and foetal stem cells) and embryonic origin,
for use in both research and clinical trials. There is clearly a very stringent
requirement for quality assurance and control with respect to materials for clinical
use, but the Bank considers provision of high quality of research grade cells to be
vital to promote good research. Therefore, in view of the significant challenges in
stem cell culture and the high quality that would be rightly demanded of the Bank, the
management team concluded that handling both research grade and clinical grade
cells should be subject to formal quality systems tailored to their individual
requirements. Operating two separate and isolated quality systems, for research
grade and clinical grade cell lines, would be inefficient and unnecessarily costly, and
so it was decided to adopt a single quality standard for laboratory testing and
monitoring (BS/EN/ISO17025), to encompass core activities including laboratory
protocols and records, laboratory and equipment calibration and maintenance,
document control, release of reports and materials and staff training.
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For clinical grade cell lines the Bank will be acting as a tissue bank and therefore
needs to meet the appropriate regulations in the UK, Europe and the USA. In
addition since stem cell lines potentially could be used in multiple patients in the
future, and in recognition of the fact that regulation for human tissue products is at an
early stage of development, it was also concluded that clinical grade cell banks
should be prepared in an environment that meets the challenging level of
pharmaceutical production i.e. EU Good Manufacturing Practice (2002). Accordingly,
the laboratory specifications including laboratory structure and function, equipment,
facility documentation and staff training would all need to be consistent with this very
high standard.

Finally, the Bank’s development and operation would be overseen by the Steering
Committee and formal mechanisms for this were required.

5.2 Relevant regulatory guidance and regulations
5.2.1 UK

In 2001 the UK the Department of Health (DH) published a Code of Practice for
Tissue Banks (CoPTB) to ensure that any cells or tissues provided by storage
centres have been procured, processed and stored and delivered appropriately for
clinical use. Compliance with the code of practice is assured by a requirement for all
tissue banks to register with the MHRA for bi-annual inspection against the DH Code
of Practice. Given the intention of UKSCB to provide cell lines for clinical trials it is
subject to the requirements of the CoPTB and MHRA inspection. In addition, in 2002,
the DH published a ‘Code of Practice for the production of Human-derived Tissue
Products (CoPHTP) and this has also been considered in the establishment of the
UKSCB.

In order to provide for transparent operation and monitoring of the Bank the Steering
Committee for the UKSCB has approved a Code of Practice for the UKSCB
(published in August 2003, www.mrc.ac.uk/ ) which outlines the required quality
systems and auditing procedures. The Bank has adhered strictly to this during the
phase of its establishment.

A Code of Practice for the Use of Stem Cell Lines is also now going through a
consultation process (www.mrc.ac.uk/ ) and the Bank will meet its requirements
which provide a framework for both research and clinical grade work.

The UK Human Tissues Bill is currently going through a consultation process and its
implications for UKSCB will be reviewed as the regulation develops.

5.2.2 European Union

For research grade cell lines a summary document entitled ‘Good Cell Culture
Practice’ (GCCP) has been published by the European Centre for the Validation of
Alternative Methods (ECVAM) (www.ecvam.jrc.it). The principles in this document
are currently being developed, as a more detailed guidance document with the
involvement of NIBSC , and this will underpin UKSCB procedures (see
www.ecvam.jrc.it/ ).

In order to meet the likely future expectations of clinical grade cell lines from UKSCB
the facilities, equipment, documentation and staff would be required to achieve the
standard of EU Good Manufacturing Practice (2002).
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Other developments in Europe include the regulations for bone marrow
transplantation from the Joint Accreditation Committee for ISHAGE Europe (JACIE)
and the developing Human Tissues Directive. The developing regulation in these
areas is being monitored and a strategy for accommodating the impact on UKSCB
will be developed in liaison with the UKSCB Management Committee and the
Steering Commiittee.

5.2.3 USA

It was clear that to facilitate smooth operation at an international level the Bank would
also need to have procedures compliant with regulations in the USA. Specialist
consultants active in the US in the field of pharmaceuticals and cell therapy advised
that EU GMP would enable compliance with US regulations for clinical grade
materials. In addition clinical grade facilities would need to be compliant with
regulations for electronic monitoring and documentation and the US Code of Federal
Regulation 21, part 11 has effectively been adopted as the industry standard in
Europe.

Regulations on tissue banking are developing in the USA and the Bank will keep a
watching brief on these developments through the UKSCB Management Committee
and NIBSC engagement with the UK and broader European tissue banking and bone
marrow transplant communities.

5.3 Establishment of the UKSCB quality assurance sy  stem

In order to establish the QA system for the Bank the proposed functions and
procedure were plotted in detail as process-flow diagrams (examples are given in
Appendix 1) that enable all the procedures and protocols for the Bank to be captured
and appropriately documented. A list of Standard Operating Procedures (SOPs), and
Master Process Descriptions (MPDs) was then compiled (Appendix 2), and this forms
part of the Bank’s Quality Assurance Manual. All procedures were established using
an electronic quality assurance system (‘Workbench’) that enables each individual
member of the UKSCB team to write, authorise and update/correct procedures with
optimal efficiency.

Under the UK CoPTB, the quality system requires a number of key responsibilities to
be allocated to specific staff within the tissue bank. These positions include the
Production Manager and Quality Assurance Manager both of whom report to the
Director. In addition, specialist advisory roles as Medical Advisor and Microbiological
Advisor are required. The allocation of these responsibilities are given in the
organogram (Figure 5) in the recruitment section of this report .

The development of the QA system for the Bank was monitored by the Management
Committee with oversight by the Steering Committee. In the months leading up to
MHRA inspection a senior member of the NIBSC QA staff was seconded to act as
QA Manager to work with the Bank staff and the MHRA towards inspection.

5.4 MHRA inspection

Just prior to the MHRA inspection a preliminary internal inspection was carried out by
Dr M Kavanagh (Jacobs Engineering Consultancy UK Ltd.) and Dr Peter Phillips
(Head of QA, NIBSC). This audit found no critical non-conformities but identified 12
major non-conformities and two other non-conformities. All of these were dealt with
by the QA Team (UKSCB Director, Operations Manager, QA Manager and
Supervising Cell Bank Scientist) prior to the MHRA inspection.
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The MHRA inspection was initiated by provision of key quality documents for the
bank to the inspectorate and the inspection visit was performed over two days in April
2004,just nine months after work began on construction of the clinical grade facility.
During the inspection visit all aspects of procurement and release of cells,
processing, laboratory monitoring, documentation, services and staffing were
reviewed. At the summary meeting of the visit the inspector complimented the
UKSCB on the general very high standard achieved and gave a preliminary
indication, subject to meeting certain actions, that the facilities met the requirements
of the DH Code of Practice for Tissue Banks (2001). In the post inspection letter the
MHRA confirmed this opinion and identified no critical non-conformities, with nine
‘other’ non-conformities. The letter also indicated the exact nature of the actions
required for final accreditation (see Appendix 3).

A programme of proposed action was reported to the MHRA and on 6™ June 2004
the UKSCB received formal notification of its accreditation as a tissue bank for
provision of clinical grade cell lines (see Appendix 4).

A formal programme of internal audits has been initiated to maintain the process of
quality assurance for the Bank (see Appendix 5) leading up to the next MHRA
inspection which is expected in 2006. The UKSCB will remain in contact with MHRA
to determine how this will be carried out given the imminent UK Human Tissue Bill
that may introduce a new system for accreditation of tissue banks.

6. Risk Management

6.1 The risk management process

The Bank has adopted a formal mechanism originally devised by NIBSC for
managing risk. This is a key element of governance for the UKSCB and the Bank’s
risk management process has been endorsed by the Management Committee.

In this system, identified risks are classified and assessed using a scoring system
which takes account of impact and probability of occurrence.

The next step is to consider the controls in place to reduce both likelihood and impact
of these risks. The existing controls are assessed for effectiveness and consideration
is given to any necessary actions and their urgency. The type of response in each
case is directed under one of the following:
- Immediate action required

Establish countermeasures and implement within 6 months

Produce an action plan within lyear

Assure implementation of existing controls

Monitor risk

All risks are monitored as part of an ongoing annual review process in which new
potential risks are also considered.

6.2 UKSCB risks
A number of key risks were identified including catastrophic failures, supply failures,

donors and recipients of UKSCB cells, staff, political events and trends, resources,
commercial influences.
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These were presented initially to the Management Committee (and subsequently to
the Steering Committee) along with an evaluation of the controls already in place and
action plans to improve these controls where possible.

It was accepted that major risks had been controlled to a residual level at which the
controls were considered to be primarily effective i.e. they would prevent or mitigate
an adverse event most of the time (see Table 1). By the time that newly approved
stem cell lines are taken into the Bank the risk of loss of cell stocks in liquid nitrogen
storage will need to be controlled, and an off-site storage plan is now nearing
completion (September 2004).

Table 1. Assessing effectiveness of controls on ris k

Effectiveness Rating Description
Wholly effective:
3 Prevents or mitigates the effect all of
the time

Primarily effective:
2 Would prevent or mitigate the event
most of the time

Partially effective:

1 Some control of risk
0 Ineffective:
No control

6.3 Future plan

A number of specific actions are underway as a result of the risk assessment
exercise. These include:
e Further recruitment of key expertise: QA position and more cell culture
expertise
« Complete plans for off site back-up storage and
» Service level agreements to be implemented (formalise internal and external
services using procedure now in UKSCB quality system)
* Further evaluation of residual risks regarding liability
* Enhanced cell line archiving procedure
» Establishment of a working group on risks from adventitious agents
e Establishment of a working group to review “look-back” and tracking
procedures for donors and recipients of UKSCB cell lines

Risk management will be subject to continual review by the Bank’s operational team
and its Management Committee.

7. Financial Report

7.1 Budget control

A formal system of monthly financial reporting on the UKSCB has been established
in conjunction with NIBSC’s Finance Division. Spending is monitored by the UKSCB
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Operations Manager and reviewed regularly by the Director and by the UKSCB
Operations Group (see section 8). Spend against forecast budget is also reported at
meetings of the UKSCB Management Committee and the UKSCB Steering
Committee.

7.2 Spend to date and forecast budget

The spend up to the end of the first year of the project and the forecast budget to the
end of the 2006 financial year has been reported to the Steering Committee. The
project is forecasted to remain within the original budget.

7.3 Charging policy, cost recovery and intellectual property

The UK SCB Code of Practice states that a charge will be made for provision of stem
cell lines from the bank to offset the cost of its operation. The issue of charges for
provision of cell lines during the first three years of the Bank’s operation is currently
being reviewed by the sponsors (MRC and BBSRC) on the basis of options prepared
by the Management Committee. An appropriate charging schedule needs to be
finalised before the first banks of currently authorised UKSCB stem cell lines are
available for release in 2005.

In addition to provision of cell lines, the Bank can offer substantial expertise relating
to the use of cell cultures, risk assessment, safety testing of stem cell lines, quality
control for cell banks, design of clean-room laboratory facilities, and quality
assurance for cell therapy. Provision of such expertise and associated services may
also be provided on a cost recovery basis.

All intellectual property (IP) arising from work of the Bank will be held by the MRC

and any income arising from this IP will be used to offset the costs of operating and
developing the Bank.

8. Scientific Liaison

Good communication about the aims and objectives of the Bank, its progress, and
how it can benefit potential users continues to be crucial.

To this end senior Bank staff have maintained a very active programme of around 50
formal presentations at a wide variety of national and international meetings in
response to the interest shown by the stem cell community. In addition a number of
articles and publications have been authored to publicise the setting up of the bank
and other relevant issues relating to the use of stem cell lines (see Appendix 8). This
has been aided by NIBSC pre-existing activity and experience in the field of stem cell
therapy, especially in relation to quality and safety issues.

In order to foster further relationships with the academic and clinical communities,
Bank staff have made over 30 formal and informal visits to stem cell research
laboratories to make direct contact with individual scientists, to become familiar with
their work and expertise and to gather feedback on the Bank. In particular, as
funding for stem cell research has developed and University and regional stem cell
networks have formed, a high priority has been accorded to establishing contacts
with these networks.
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9. Scientific and Technical Development Programme

9.1 UKSCB policy and remit for collaboration and R& D activity

The remit for the UKSCB, established by the Steering Committee, specifically
excluded R&D activities on stem cell biology. However, it has been acknowledged
that since this field is at such an early stage in its technical development the Bank
needs to be engaged in development of culture processes, preservation of cells, and
methods for characterisation and safety testing.

In 2003 the Bank submitted an application to carry out the development and
optimisation work that would underpin the operation of the Bank (see Appendix 9).

A summary of the response by Steering Committee included the following points:

the Bank’s application to conduct developmental work on banked cell lines is
approved in principle

the Steering Committee must be kept informed of all developmental research
conducted by the Bank and of all research partnerships entered into

potential grant applications from the Bank to external funding agencies must be
cleared in writing by MRC before submission.

Accordingly, the Bank has established the following policy on R&D:

The UKSCB may engage in R&D projects and grant proposals subject to the
following criteria:

The bank may not engage as a partner to perform research into stem cell biology,
but may be involved to advise on and develop quality systems, safety testing and
banking procedures and carry out certain work on their development and
optimisation.

The bank may seek additional funding where the work involved is not covered by
the MRC/BBSRC grant for the Bank.

The bank will not engage in work related to product development other than to
advise in an independent manner on issues of safety, quality and standardisation.

It is considered extremely important that UKSCB maintains and enhances its
engagement with the stem cell community through involvement in appropriate
national and international R&D projects. The Bank will therefore continue to be open
to potential R&D collaboration with other laboratories. It is also developing a
strategic R&D programme to serve the quality control and safety requirements for
cells held in the Bank in collaboration with the research community.

9.2 Ongoing activities

Currently the primary focus is on working with the depositors of the first two
embryonic stem cell lines to secure in the Bank, reliable stocks of cells and protocols
for their use. Project Teams have been established that comprise staff from both the
Bank and the depositing centres who will ensure that this process is successful.

There are also a number of technical an safety issues that have been raised for the
clinical use of stem cell lines and the NIBSC is working with the MHRA and others to
develop generic procedures and solutions that can assist in the implementation of
safe and reliable therapies.

19



9.2.1 Interaction with stem cell networks outside o f the UK

Numerous meetings have been held by Bank staff to discuss collaboration on stem
cell banking with workers in the USA, Canada, Denmark, Japan, Singapore, China
and Australia. Close links have developed with the new Spanish national stem cell
bank in Granada including Bank staff training Spanish colleagues in quality
assurance for cell banking.

9.2.2 Current banking activity

The first two cell lines derived in the UK at King’'s College London and the University
of Newcastle have been approved for depositing in the UK Stem Cell Bank.

UKSCB staff have made several visits to the King’s College laboratory to review
procedures and learn the local cell culture and preservation techniques. Stocks of
their cells are now being established for the banking process to start in the UKSCB
laboratories.

There have been two visits by UKSCB staff to Newcastle centre to document
procedures and reagents and a programme of work has been set up to take in the
Newcastle cell line. In addition, trial banks of cell lines are now planned to validate
the clinical grade facilities.

As plans for the international initiative on ES cell line characterisation have
developed, Bank staff have been working hard to provide high quality reference
reagents for the project (see section 10.2.2). Over 20 hybridomas and cell lines have
been banked and quality controlled and Bank staff are now preparing antibodies and
a reference cell line for distribution to participant laboratories.

9.2.3 Viability testing

To date viability testing performed on stem cell lines has largely been performed by
the trypan blue dye exclusion test which gives very limited information on the cells
and may be misleading in some circumstances. UKSCB has begun to set up a
testing regime that will provide a ‘viability profile’ for each stock of cells including data
on expression of apoptosis associated genes as well as other standard tests for
viability.

9.2.4 Regulation of stem cell products in clinical use

Senior UKSCB staff are working with the MHRA to develop guidelines on the safety
testing and characterisation required on stem cell lines intended for clinical use. In
addition NIBSC has also discussed with MHRA means of providing regulatory
assessment of stem cell culture reagents of animal origin. It is hoped that the
outcomes of these discussions will be available in the new year and will provide
useful guidance for those planning clinical trials.

10. Summary of Forward Plans

10.1 Overall objectives

The forward plan for the remainder of 2004 and 2005 can be summarised as follows:
* Assess demand for UKSCB: role and activity

20



» Accessions of a number of stem cells lines including first clinical grade lines
(e.g. potential feeder cells)

e Recruitment completed for current needs

« Complete QA system for clinical grade cell lines with trial clinical grade banks
prepared

» Publication of International Scientific Initiative on ES cell line characterisation

» Continue to develop the activities of the working groups on adventitious
agents, cell characterisation and Bank communications

» Consolidate “look-back” procedures through a new working group

Critical to the establishment of the Bank has been the ability to take a forward view
on what will be needed in the future and the forward plan for the next five years
includes:
» Second successful “MHRA” inspection
e Series of training and other workshops under way
* Well developed international networking and prominent engagement in
international programmes
* Release of clinical grade cells
» Succession planning in place for staff
* Refined financial plan in place and cost recovery developing (dependent on
sponsor discussions)
* New lab facilities completed and transfer under way

10.2 Specific programmes
10.2.1 Key areas for internal technical development

In addition to a number of activities on which UKSCB is making a substantial
scientific and technical input in the MRC initiative on ES cell characterisation (see
section 10.2.2 of this report) there are a number of specific topics on which UKSCB
will be establishing technical development programmes.
Preparation of mouse feeder cells often represented the first hurdle in getting
started in ES cell culture and the UKSCB will be focussing on preparing large
stocks of feeder cells that will be qualified with ES cell lines as they come into the
bank.
A programme of tests to optimise cryopreservation and recovery of frozen
cultures is also being formulated for application to each new cell line in the bank.
It is hoped that this can be developed in collaboration with depositors and other
stem cell research groups with similar interests.
UKSCB and other staff of the NIBSC will be establishing safety testing regimes in
discussion with regulators and experts in the field (see section 8 of this report)

10.2.2 MRC initiative on ES cell line characterisat ion

The MRC has initiated a consortium of national and international funding bodies to
consider the needs for international collaborative projects. One of the projects
underway is aimed at standardised characterisation of the large number of the ES
cell lines now available to permit a scientifically robust comparison of ES cell lines
derived in different centres around the world. NIBSC and the UKSCB will play a
central role as the technical hub producing antibody preparations for cell
characterisation, coordinating samples for investigation in expert centres and
carrying out microbiological studies. The project is coordinated by Professor Peter
Andrews at the University of Sheffield and will be carried out over the period 2004-
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2005. Detailed information on this international project is available on the MRC web
site (www.mrc.ac.uk/).
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Appendix 1. Examples of Flow Diagrams for UKSCB Pro  cedures

Overview of the receipt, quarantine, processingiagie and
distribution of stem cell lines.
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Flowchart showing the stages in the pre-accessioogess
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Flowchart showing the stages in quality assurance]l
characterization and safety testing
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Flowchart showing the stages in quality assurance]l
characterization and safety testing (continued)
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Appendix 2. Status of Documentation for UKSCB

Document Document No

CER
CER
CER
CER
CER
CER
CER
CER
CER
Datasheet
Datasheet
Datasheet
Datasheet
Datasheet
Datasheet
Datasheet
Datasheet
Datasheet
Datasheet
Datasheet
Datasheet
Datasheet
DPM
DPM
DPM
DPM
DPM
DPM
DPM
DPM
DPM

CBI/SCB/CER/001
CBI/SCB/CER/002
CBI/SCB/CER/003
CBI/SCB/CER/004
CBI/SCB/CER/005
CBI/SCB/CER/006
CBI/SCB/CER/007
CBI/SCB/CER/008
CBI/SCB/CER/009
CBI/GEN/DAT/001
CBI/GEN/DAT/002
CBI/GEN/DAT/003
CBI/GEN/DAT/004
CBI/GEN/DAT/005
CBI/GEN/DAT/006
CBI/GEN/DAT/007
CBI/GEN/DAT/008
CBI/GEN/DAT/009
CBI/GEN/DAT/010
CBI/GEN/DAT/011
CBI/GEN/DAT/012
CBI/SCB/DAT/001
CBI/DPM/DPM/001
CBI/DPM/SCN/001
CBI/DPM/SCN/002
CBI/DPM/SCN/003
CBI/DPM/SCN/004
CBI/DPM/SCN/005
CBI/DPM/SCN/006
CBI/DPM/SCN/007
CBI/DPM/SCN/008

Subject

Provision of National Stem Cell Bank
Provision of Validation Services to the UKSCB
Particle Monitoring System for UKSCB

Gemini Autoclave

Class Il MSCs for UKSCB

CO2 & Multigas Incubators for the UKSCB
LN2 Storage Refrigerators for the UKSCB
LN2 Storage Vessels for the UKSCB

Refrigerated & Non-Refrigerated Bench Top Centrifuges for the

HelLa FC Subculture Data Sheet
Evans Hep-2C Subculture Data Sheet
Hep-2C Subculture Data Sheet
MRC-5 Subculture Data Sheet

BGM Subculture Data Sheet

ATCC Vero Subculture Data Sheet
Vero MSD Subculture Data Sheet
WHO Vero Subculture Data Sheet
ATCC MDCK Subculture Data Sheet
20B Subculture Data Sheet

RK13 Subculture Data Sheet

T-A- Subculture Data Sheet
Environmental Monitoring - Sampling Plan
CBI Divisional Procedures Manual - Title Page
Contents

Introduction

List of Accredited Procedures

Staff

Equipment

Administrative Procedures

Internal Data Monitoring

External & Internal Contractors
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Status
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active

Active



Document Document No

DPM
DPM
DPM
DPM
DPM
Flowchart
Flowchart
Flowchart
Flowchart
Flowchart
Flowchart
Flowchart
Flowchart
Flowchart
Flowchart
Flowchart
Flowchart
Flowchart
Flowchart
Flowchart
Flowchart
Flowchart
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form

Form

CBI/DPM/SCN/009
CBI/DPM/SCN/010
CBI/DPM/SCN/011
CBI/DPM/SCN/012
CBI/DPM/SCN/013
CBI/SCB/FLW/001
CBI/SCB/FLW/002
CBI/SCB/FLW/003
CBI/SCB/FLW/004
CBI/SCB/FLW/005
CBI/SCB/FLW/006
CBI/SCB/FLW/007
CBI/SCB/FLW/008
CBI/SCB/FLW/009
CBI/SCB/FLW/010
CBI/SCB/FLW/011
CBI/SCB/FLW/012
CBI/SCB/FLW/013
CBI/SCB/FLW/014
CBI/SCB/FLW/015
CBI/SCB/FLW/016
CBI/SCB/FLW/017
CBI/GEN/FRM/001
CBI/GEN/FRM/002
CBI/GEN/FRM/003
CBI/GEN/FRM/004
CBI/GEN/FRM/005
CBI/GEN/FRM/006
CBI/GEN/FRM/007
CBI/GEN/FRM/008
CBI/GEN/FRM/009
CBI/GEN/FRM/010
CBI/GEN/FRM/011

Subject

Critical Reagents, Consumables & Suppliers
Special Environmental Conditions
Introduction of New Methods

Requisitioning Procedure

Floor Plan of Site

Preparation of a Master Cell Bank
Pre-Accession Procedure

Receipt of Cells

Preparation of Pre-Master Cell Banks from Frozen Ampoules

Preparation of Cells for Freezing
Quality Control of Cell Banks

Acceptance of a Pre-Master Cell Bank

Preparation of Pre-Master Cell Banks from Liquid Cultures
Freezing of Cells Using the Handi-Freeze Freezing Tray

Freezing of Cells Using the Kryo10 Rate-Controlled Freezer

Acceptance of a Master Cell Bank

Preparation of a Distribution Cell Bank
Preparation of Cells for Distribution Cell Banks
Acceptance of a Distribution Cell Bank
Decisions and Authorisations

Issue & Dispatch of Cells

Cleanroom Gowning

UKAS Induction Record

CBI Order Form

Equipment Status

Out of Specification Investigation

Discussions with Depositors/Manufacturers
Log of Complaints

Log of Anomalies

Controlled Documents Received from Other Divisions
Declaration of Decontamination Status
Isoenzyme Extracts

Job Description Lab Supervisor
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Status
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Prepared

Active



Document Document No

Form CBI/GEN/FRM/012
Form CBI/GEN/FRM/013
Form CBI/GEN/FRM/014
Form CBI/GEN/FRM/015
Form CBI/GEN/FRM/016
Form CBI/GEN/FRM/023
Form CBI/GEN/FRM/024
Form CBI/GEN/FRM/025
Form CBI/GEN/FRM/026
Form CBI/GEN/FRM/030
Form CBI/GEN/FRM/032
Form CBI/GEN/FRM/033
Form CBI/GEN/FRM/034
Form CBI/GEN/FRM/035
Form CBI/GEN/FRM/036
Form CBI/GEN/FRM/038
Form CBI/GEN/FRM/039
Form CBI/GEN/FRM/040
Form CBI/GEN/FRM/041
Form CBI/GEN/FRM/042
Form CBI/SCB/FRM/001
Form CBI/SCB/FRM/002
Form CBI/SCB/FRM/003
Form CBI/SCB/FRM/004
Form CBI/SCB/FRM/005
Form CBI/SCB/FRM/006
Form CBI/SCB/FRM/007
Form CBI/SCB/FRM/008
Form CBI/SCB/FRM/009
Form CBI/SCB/FRM/010
Form CBI/SCB/FRM/011
Form CBI/SCB/FRM/012
Form CBI/SCB/FRM/013

Subject

Job Description Support Staff

Job Description HoD

Job Description QualCo

Job Description Divisional Secretary
Isoenzyme Gel Record

Equipment Users

Data Review

Leavers Form

Fumigation Notification

Thermometer Check

Quality Co-Ordinator Training Record
Cleaning Record

Cell Culture Training Record
Cleaning, Calibration & Maintenance Record
SOP Training Record

Training Form - Lab Supervisor
Training Form - Support Staff
Training Form - Head of Division
Training Form - Divisional Secretary
CBI Training Plan

Accession Form

Cell Bank Preservation

Quality Control of Cell Banks

Cell Subculture Form

Cell Quality Anomalies

Mycoplasma PCR Testing Record Sheet
Reconstitution of Frozen Ampoules
Request for Microbiological Testing
Tracking Form

Settle Plates Results Sheet

Aseptic Technique Result Sheet
Entrance Procedure Training Procedure

Audit Checklist
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Status
Active
Active
Active
Active
Prepared
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
QA
QA
QA
QA
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active

Prepared



Document Document No

Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form

Form

CBI/SCB/FRM/014
CBI/SCB/FRM/015
CBI/SCB/FRM/016
CBI/SCB/FRM/017
CBI/SCB/FRM/018
CBI/SCB/FRM/019
CBI/SCB/FRM/020
CBI/SCB/FRM/021
CBI/SCB/FRM/022
CBI/SCB/FRM/023
CBI/SCB/FRM/024
CBI/SCB/FRM/025
CBI/SCB/FRM/026
CBI/SCB/FRM/027
CBI/SCB/FRM/028
CBI/SCB/FRM/029
CBI/SCB/FRM/030
CBI/SCB/FRM/031
CBI/SCB/FRM/032
CBI/SCB/FRM/033
CBI/SCB/FRM/034
CBI/SCB/FRM/035
CBI/SCB/FRM/036
CBI/SCB/FRM/037
CBI/SCB/FRM/038
CBI/SCB/FRM/039
CBI/SCB/FRM/040
CBI/SCB/FRM/041
CBI/SCB/FRM/042
CBI/SCB/FRM/043
CBI/SCB/FRM/044
CBI/SCB/FRM/045
CBI/SCB/FRM/046

Subject

Critical Reagents, Consumables & Suppliers
Stock Check of Cell Banks

Log of Ampoules in LN2 Storage
Consignment Form

Package Insert

Particle Monitoring Plan

Job Description - UKSCB Director

Job Description - Operations Manager

Job Description - Quality Manager

Job Description - Senior Stem Cell Biologist

Job Description - Supervising Stem Cell Biologist

Job Description - Cell Bank Technician
Job Description - Microbiology Advisor
Job Description - Clinical Advisor
Training Form - UKSCB Director
Training Form - Operations Manager
Training Form - Quality Manager
Training Form - Senior Stem Cell Biologist
Training Form - Supervising Stem Cell Biologist
Training Form - Cell Bank Technician
Training Form - Microbiology Advisor
Training Form - Clinical Advisor
UKSCB General Training Schedule 1
UKSCB General Training Schedule 2
Service Level Agreement Form
Sterility Test Results

Inhibition Test Results

Air sampling form

Air sampling plan

Contact plates form

Contact plates sampling plan

Swab form

Swab sampling plan
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Status
Prepared
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Anne?
Anne?
Anne?
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active

Active



Document Document No

Form

Form

Form

Labe

Labe

Labe

Labe

Labe

Labe

Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook

CBI/SCB/FRM/047
CBI/SCB/FRM/048
CBI/SCB/FRM/049
CBI/GEN/LBL/001
CBI/GEN/LBL/002
CBI/GEN/LBL/003
CBI/SCB/LBL/001
CBI/SCB/LBL/002
CBI/SCB/LBL/003
CBI/GEN/LOG/AHU001
CBI/GEN/LOG/AHU002
CBI/GEN/LOG/AHU003
CBI/GEN/LOG/AHU004
CBI/GEN/LOG/AIR001
CBI/GEN/LOG/AUT001
CBI/GEN/LOG/CAB001
CBI/GEN/LOG/CAB002
CBI/GEN/LOG/CAB003
CBI/GEN/LOG/CENO001
CBI/GEN/LOG/CEN002
CBI/GEN/LOG/CENO003
CBI/GEN/LOG/FLN001
CBI/GEN/LOG/FLN002
CBI/GEN/LOG/FLN003
CBI/GEN/LOG/FMC001
CBI/GEN/LOG/FMG001
CBI/GEN/LOG/FRF001
CBI/GEN/LOG/FRF002
CBI/GEN/LOG/GAN001
CBI/GEN/LOG/GAN002
CBI/GEN/LOG/GAS001
CBI/GEN/LOG/HPC001
CBI/GEN/LOG/INC001

Subject

Settle plate form

Settle plates sampling plan

Finger dab form

Quarantined Goods Label

Goods Suitable for Use Label

Equipment for U in Accredited Procedures

hES Medium Components

Ampoule Label

Flask Labe

Air Handling Unit Logbook

Air Handling Unit Logbook

Air Handling Unit Logbook

Air Handling Unit Logbook

Air Sampler Logbook

Gemini Steam Autoclave Logbook

Class Il Microbiological Safety Cabinet Logbook
Class Il Microbiological Safety Cabinet Logbook
Class Il Microbiological Safety Cabinet Logbook
Bench-Top Centrifuge Logbook

Bench-Top Centrifuge Logbook

Bench-Top Centrifuge Logbook

LN2 Storage Refrigerator Logbook

LN2 Storage Refrigerator Logbook

LN2 Storage Refrigerator Logbook

Ultra-Low Temperature Upright Freezer Logbook
Formaldehyde Fumigator Logbook
Pharmaceutical Fridge/Freezer Logbook
Pharmaceutical Fridge/Freezer Logbook

CO2 Gas Analyser Logbook

Multigas Analyser Logbook

Gas Supply System Logbook

Handheld Particle Counter Logbook

Multi-Gas Incubator Logbook
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Status
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
To do
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
To do
To do
Active
To do

Active



Document Document No

Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
Logbook
MER
MER
MPD
MPD
MPD
MPD
MPD
MPD
MPD
MPD
MPD
MPD
MPD
MPD
MPD
MPD
MPD
MPD
MPD
MPD
MPD
SOP
SOP

CBI/GEN/LOG/INC002
CBI/GEN/LOG/INC003
CBI/GEN/LOG/LNDO01
CBI/GEN/LOG/LNS001
CBI/GEN/LOG/LNS002
CBI/GEN/LOG/LNS003
CBI/GEN/LOG/OMS001
CBI/GEN/LOG/PMS001
CBI/GEN/LOG/RCF001
CBI/GEN/LOG/SCB001
CBI/SCB/MER/001
CBI/SCB/MER/002
CBI/GEN/MPD/001
CBI/SCB/MPD/001
CBI/SCB/MPD/002
CBI/SCB/MPD/003
CBI/SCB/MPD/004
CBI/SCB/MPD/005
CBI/SCB/MPD/006
CBI/SCB/MPD/007
CBI/SCB/MPD/008
CBI/SCB/MPD/009
CBI/SCB/MPD/010
CBI/SCB/MPD/011
CBI/SCB/MPD/012
CBI/SCB/MPD/014
CBI/SCB/MPD/015
CBI/SCB/MPD/016
CBI/SCB/MPD/017
CBI/SCB/MPD/018
CBI/SCB/MPD/019
CBI/CEL/SOP/001
CBI/CEL/SOP/002

Subject

CO2 Incubator Logbook

CO2 Incubator Logbook

LN2 Supply System Logbook

LN2 Storage Vessel Loghook

LN2 Storage Vessel Loghook

LN2 Storage Vessel Loghook

Oxygen Monitoring System Logbook
Particle/Pressure Monitoring System Logbook
Rate-Controlled Freezer Logbook

SCB Facility Logbook

Pharmaceutical Fridge/Freezer

Ultra-Low Temperature -85C Upright Freezer
Training for Members of CBI Staff, Visitors and Contractors
Preparation of a Master Cell Bank

Quality Control of Cell Banks

Preparation of a Distribution Cell Bank
Pre-Accession Procedure

Cleanroom Gowning

Cell Culture Training for New Members of CBI Staff

Decisions and Authorisations

Control of the Passage of Staff and Materials to/from Controlled

Environmental Monitoring of Cleanrooms

Receipt and Dispatch of Cell Lines into Storage Areas
Tracking of Cell Lines Deposited at the UKSCB
Review and Amendment of Written Agreements
Maintenance of Records

W aste Disposal

Status
Active
Active
Active
Active
Active
Active
To do
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active

Active

Validation of Facilities, Equipment, Test Procedures & Processes Active

Validation of Cell Culture Media Components
Establishment & Operation of Project Teams
Cleaning, Disinfection and Sterilisation of Cleanrooms
Subculture of Cell Lines - Monolayer Cultures

Subculture of Cell Lines - Suspension Cultures
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Active
Active
Active
Active

Active



Document Document No

SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP

CBI/CEL/SOP/003
CBI/CEL/SOP/004
CBI/CEL/SOP/005
CBI/CEL/SOP/006
CBI/CEL/SOP/007
CBI/CEL/SOP/008
CBI/CEL/SOP/010
CBI/CEL/SOP/011
CBI/CEL/SOP/012
CBI/CEL/SOP/013
CBI/CEL/SOP/014
CBI/GEN/SOP/001
CBI/GEN/SOP/002
CBI/GEN/SOP/003
CBI/GEN/SOP/004
CBI/GEN/SOP/005
CBI/GEN/SOP/006
CBI/GEN/SOP/007
CBI/GEN/SOP/008
CBI/GEN/SOP/009
CBI/GEN/SOP/010
CBI/GEN/SOP/011
CBI/GEN/SOP/012
CBI/GEN/SOP/013
CBI/GEN/SOP/014
CBI/GEN/SOP/015
CBI/GEN/SOP/016
CBI/GEN/SOP/017
CBI/GEN/SOP/018
CBI/GEN/SOP/019
CBI/GEN/SOP/020
CBI/GEN/SOP/021
CBI/GEN/SOP/022

Subject

Preparation of Cells for Freezing

Reconstitution of Cells from Frozen Stocks

Sterility Testing of Cell Cultures

Mycoplasma Testing of Cell Lines - Culture Method
Karyological Analysis of Cell Lines

Evaluation of Serum for Use in Cell Culture

Total and Viable Cell Counts

Liquid Handling

Aseptic Handling

Local Health and Safety Procedures

Introduction to Cell Culture and Media

Production of Controlled Documents

Document Archiving in CBI

Calibration & Checking of Semi-Automatic Pipettes
Implementation of a Training Plan

Calibration & Checking of Working Thermometers

Fumigation of Rooms or Safety Cabinets

Tracking of Cell Lines within CBI

Isoenzyme Analysis - Cell Extraction Procedure

Isoenzyme Analysis - Electrophoresis Procedure

Cleaning, Calibration & Maintenance of CO2 & Multi-gas
Cleaning, Calibration & Maintenance of Bench-Top Centrifuges
Cleaning, Calibration & Maintenance of Mechanical Freezers,
Cleaning, Calibration & Maintenance of LN2 Storage

Cleaning, Calibration & Maintenance of Liquid Nitrogen Storage
Cleaning, Calibration & Maintenance of Rate-Controlled
Cleaning, Calibration & Maintenance of Class Il Microbiological
Cleaning, Calibration & Maintenance of the Gemini Autoclave
Cleaning, Calibration & Maintenance of the Formaldehyde
Maintenance & Recertification of the UKSCB GMP Facility Air
Use of the Anagas CD98 Plus Analyser

Use of the Anagas CD98 IR CO2 Gas Tester

Use of the Formaldehyde Fumigator
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Status

Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Prepared
To do
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active

Active



Document Document No

SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP

CBI/GEN/SOP/023
CBI/GEN/SOP/024
CBI/GEN/SOP/025
CBI/GEN/SOP/026
CBI/GEN/SOP/027
CBI/GEN/SOP/028
CBI/GEN/SOP/029
CBI/GEN/SOP/030
CBI/GEN/SOP/031
CBI/GEN/SOP/032
CBI/GEN/SOP/033
CBI/GEN/SOP/034
CBI/GEN/SOP/035
CBI/GEN/SOP/036
CBI/GEN/SOP/037
CBI/SCB/SOP/001
CBI/SCB/SOP/002
CBI/SCB/SOP/003
CBI/SCB/SOP/004
CBI/SCB/SOP/005
CBI/SCB/SOP/006
CBI/SCB/SOP/007
CBI/SCB/SOP/008
CBI/SCB/SOP/009
CBI/SCB/SOP/010
CBI/SCB/SOP/011
CBI/SCB/SOP/012
CBI/SCB/SOP/013
CBI/SCB/SOP/014
CBI/SCB/SOP/015
CBI/SCB/SOP/016
CBI/SCB/SOP/017
CBI/SCB/SOP/018

Subject

Use of CO2 & Multi-gas Incubators

Use of Bench-Top Centrifuges

Use of Mechanical Freezers, Fridge/Freezers & Refrigerators
Use of LN2 Storage Refrigerators

Use of LN2 Storage Vessels

Use of the Gemini Autoclave

Cleaning, Calibration & Maintenance of the UKSCB Gas Supply

Use of the UKSCB Gas Supply System

Cleaning, Calibration & Maintenance of the UKSCB

Cleaning, Calibration & Maintenance of the UKSCB LN2 Supply

Use of the UKSCB LN2 Supply System

Use of the UKSCB Particle/Pressure Monitoring System
Use of the Carbon Filter Fumigation Unit

Isoenzyme Analysis - Evaluation of Results

Calibration & Use of the UKSCB O2 Monitoring System
Receipt of Cells

Preparation of Pre-Master Cell Banks from Frozen Ampoules
Acceptance of a Master Cell Bank

Detection of Mycoplasma by Direct PCR

Acceptance of a Pre-Master Cell Bank

Preparation of Cells for Master Cell Banks

Preparation of Pre-Master Cell Banks from Liquid Cultures
Freezing of Cells Using the Kryo10 Rate-Controlled Freezer
Freezing of Cells Using the Handi-Freeze Freezing Tray
Preparation of Cells for Distribution Cell Banks

Acceptance of a Distribution Cell Bank

Preparation for Work in a Class Il MSC

Detection of General Laboratory Contamination Using Settle
Testing of Aseptic Technique

Maintenance of Personal Cleanliness and Hygiene
Instruction for Visitors in Cleanliness, Hygiene, Gowning &
Glove Print Monitoring

Environmental Monitoring
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Status

Active
Active
Active
Active
Active
Active
Active
Active
To do
Active
Active
To do
Active
To do
Prepared
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active

Active



Document Document No

SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP

CBI/SCB/SOP/019
CBI/SCB/SOP/020
CBI/SCB/SOP/021
CBI/SCB/SOP/022
CBI/SCB/SOP/023
CBI/SCB/SOP/024
CBI/SCB/SOP/025
CBI/SCB/SOP/026
CBI/SCB/SOP/027
CBI/SCB/SOP/028
CBI/SCB/SOP/029
CBI/SCB/SOP/030
CBI/SCB/SOP/031
CBI/SCB/SOP/032
CBI/SCB/SOP/033
CBI/SCB/SOP/034
CBI/SCB/SOP/035
CBI/SCB/SOP/036
CBI/SCB/SOP/037
CBI/SCB/SOP/038
CBI/SCB/SOP/039
CBI/SCB/SOP/040
CBI/SCB/SOP/041
CBI/SCB/SOP/042
CBI/SCB/SOP/043
CBI/SCB/SOP/044
CBI/SCB/SOP/045
CBI/SCB/SOP/046
CBI/SCB/SOP/047
CBI/SCB/SOP/048
CBI/SCB/SOP/049
CBI/SCB/SOP/052
CBI/SCB/SOP/053

Subject

Sterility Testing of UKSCB Cell Cultures
Weekly Cleaning

Monthly Cleaning

Post-Process Cleaning

Preparation of Primary MEFs
Cryopreservation of MEFs

Reconstitution of MEFs

Subculture of MEFs

Preparation of Mitotically Inactivated MEFs
Instruction for Contractors Working in the UKSCB

Preparation of hES Medium

Design Qualification Protocols, Preparation & Execution
Installation Qualification Protocols, Preparation & Execution
Operation Qualification Protocols, Preparation & Execution

Performance Qualification Protocols, Preparation & Execution

Risk Management

Operation of a Project Team

Cleaning, Calibration & Maintenance of the Handheld 3016

Use of the Handheld 3016 Particle Counter

Cleaning, Calibration & Maintenance of the Microflow 60/90 Air

Use of the Microflow 60/90 Air Sampler
Passage of hES Cells

Cryopreservation of hES Cells

Reconstitution of hES Cells

Formation of Embryoid Bodies from hES Cells
Passage of NT2/D1 Cells

Passage of 2102Ep Cells

Preparation of Glass Beads

Stock Control of Amps in LN2 Storage
Disposal of a Cell Bank

Issue & Dispatch of Cells

Review and Amendment of Written Agreements

Change 1 & 2 Entrance Procedure
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Status
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Prepared
Prepared
Prepared
Prepared
Prepared
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active

Active



Document Document No

SOP

SOP

SOP

SOP

SOP

Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
UKSCB QM
VMP

CBI/SCB/SOP/054
CBI/SCB/SOP/055
CBI/SCB/SOP/056
CBI/SCB/SOP/057
CBI/SCB/SOP/058
CBI/SCB/SPN/001
CBI/SCB/SPN/002
CBI/SCB/SPN/003
CBI/SCB/SPN/004
CBI/SCB/SPN/005
CBI/SCB/SPN/006
CBI/SCB/SPN/007
CBI/SCB/SPN/008
CBI/SCB/SPN/009
CBI/SCB/SPN/010
CBI/SCB/SPN/011
CBI/SCB/SPN/012
CBI/SCB/SPN/013
CBI/SCB/SPN/014
CBI/SCB/SPN/015
CBI/SCB/SPN/016
CBI/SCB/SPN/017
CBI/SCB/SPN/018
CBI/SCB/SPN/019
CBI/SCB/SPN/020
CBI/SCB/SPN/021
CBI/SCB/SPN/022
CBI/SCB/SPN/023
CBI/SCB/MAN/001
CBI/SCB/VPM/001

Subject

Change 3 Entrance Procedure

Change 3 Exit Procedure

Change 1 & 2 Exit Procedure

Tracking and Labelling of Cell Lines within the UKSCB
Procedure for Detection of Inhibition

CO2 and Multi-gas Incubators

Bench-Top Centrifuges (including refrigerated versions)
Ultra-Low Temperature Freezers

Combination Fridge/Freezers

Liquid Nitrogen Storage Refrigerators

Cell Line Master File

Flask Label

Ampoule Label

Liquid Nitrogern Storage Vessels (Various Capacities)
Particle Monitoring System

Class Il Microbiological Safety Cabinets

Cleanroom Undergarments

Cleanroom Garment Components

UKSCB Equipment Logbook

Cleanroom Change Areas

Maintenance, Testing, Validation & Cleaning of the CBI &
Cell Culture Media Components (Template)

Release Criteria for Stem Cell Banks

Microbiological Air Sampler

High Speed Programmable Fluid Dispenser
Dissection Microscope

Fluorescence Microscope

Inverted Microscope

Quality Manual of the UK Stem Cell Bank

Stem Cell Bank Validation Master Plan
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Status
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active

Active



Appendix 3. Copy of advisory report from MHRA follo wing inspection
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Appendix 4. Copy of letter of accreditation from MH  RA
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Appendix 5: UKSCB Annual Audit Schedule.

Month Audit code Audit area

January SCB1 Facilities including environmental monitoring

March SCB 2 Receipt and processing of cell lines, including validation
of processes

May SCB 3 Testing including validation of tests and data monitoring

July SCB 4 Packaging, labelling and transport

September | SCB 5 Responsibilities, job descriptions and training

November | SCB6 Quality system including maintenance of the quality

manual

Each of the audits is to be performed annually.

Please note, UKSCB audit procedure is audited as part of the Head of QA’s activities
(see UKAS schedule, above)
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Appendix 6. List of publications and articles

Stacey, G.N. Human Stem Cell Lines: The Role of Cell Banks in Assuring Quality for
Research and Clinical Development in Cell Therapy. European Biopharmaceutical
Reviews (in press).

Stacey, G.N. (2004) Cell Line Banks in Biotechnology and Regulatory Affairs. In: Life in
the Frozen State, Eds Fuller, B, Benson E.E. and Lane N., Taylor-Francis.

Stacey, GN the UK Stem Cell Bank, World Federation for Culture
Collections newsletter, January 2004.

UK Stem Cell Bank, European Society for Animal Cell Technology-UK, 7™ January
2003.

Stacey, G.N. The UK Stem Cell Bank, European Society for Animal Cell
Technology Newsletter, November 2003.
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Appendix 7. Application by the UK Stem Cell Bank to Use Stem Ce |l Lines for
the Development of Cell Banking Procedures.

Summary

It is vital to the success of the UK Stem Cell Bank (UKSCB), and for it to meet its
existing remit, that it progresses its scientific and technical procedures in line with
current best practice. In order to meet these demands it has been proposed that the
Bank should operate a programme of technical development in collaboration with
outside experts to ensure the highest quality of service expected from the Bank. This
application, submitted for approval by the UKSCB Steering Committee, outlines a
generic proposal for the program of development work for the Bank and how it could
be funded, reviewed and audited.

Rationale
It is a requirement that the Bank meets stringent conditions and responsibilities for
the quality of its work and its liabilities for material and information that it prepares,
holds and releases for stem cell research and the development of therapy. It is
therefore incumbent upon the Bank that it should maintain current best practice for all
technical, quality and safety issues. As it is implicit that the Bank receive newly
derived stem cell lines of a broad range of cell types and origins, including adult
foetal and embryonic, current best practice will be developing as the bank receives
the cells for cell bank preparation and testing. It was therefore proposed from the
initiation of the Bank at NIBSC that a programme of development work on cell
banking procedures should be established within the bank and in close collaboration
with potential users and depositors. This is considered essential for a number of
reasons including:
- smooth technology transfer

avoidance of delays in establishing cell banks for distribution

maintaining the relevance and quality of technical work in relation to outside

activity

future proofing to ensure that the Banks staff, facilities and procedures are

appropriate for developing demands on the bank.

Accordingly the Bank in submitting this proposal, wishes to establish a rolling
program of internal quality control and external technical collaboration and training,
using a range of stem cell lines, in order for it to meet its commitments to the UK
Stem Cell Bank Steering Committee.

Aim of the Proposed Programme

The Bank aims to establish, develop and optimise protocols and reference materials
for the culture, preservation, testing and qualification of Stem Cell Lines that may be
deposited in the Bank.

Typical Technical Descriptions
Given the nature of the field of stem cell research it is not possible to predict all
aspects of the work which might be undertaken and which cell lines specifically might
be involved. However, the Bank anticipates using a variety of stem cell lines with the
agreement of the owner, to carry out development and optimisation of a variety of
technical procedures including:

- cell culture and preservation methods to enhance the required quality of cell
stocks and the phenotypic and genotypic stability as required by users and
advice provided to the Bank through the Management and Steering
Committees.
authentication of cell lines
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safety testing (e.g. detection of adventitious agents, tumorigenicity tests)
quality control tests (e.g. viability, population doublings, contamination)
validation and standardisation of differentiation protocols and to development
programme.

Publication/Communication

Protocols and other information from the development programme will be made
available through the UKSCB website, open presentations of UKSCB work, peer
reviewed publications and international networks and web-based portals and
registries subject to appropriate authorisation.

Constraints

Code of Practice. All work will be carried out under the UK Stem Cell Bank Code of
Practice.

Commercial development. The Bank will not engage in private collaboration aimed at
the development of stem cell products. This aspect is covered in the UK Stem Cell
Bank Code of Practice and the contract between MRC and NIBSC.

Involvement in research programmes. The Bank will not undertake any basic
research that seeks to explore the fundamental biology of stem cells. The Bank may
become engaged as a partner in research programmes but its independent role, and
its constraints, must be prominently identified within such programmes. The Bank
may initiate the establishment of new procedures that are required for the purposes
of preparing, testing and distributing appropriate materials to the stem cell
community. All applications for research grants will be presented to the MRC and UK
Stem Cell Bank Steering Committee for approval.

Funding. The additional cost of funding development work for the Bank may be
sought through grant applications. In such cases the Bank will ensure that
MRC/BBSRC sponsorship is not utilised inappropriately and that any additional funds
are appropriately accounted.

Intellectual property: the current contract with the MRC assigns any IP rights to MRC.
The Bank will also undertake to ensure that any involvement with outside groups and
use of materials from such groups shall not compromise the work of the bank as a
result of pre-existing agreements.

Audit and Review

The UK Stem Cell Bank management will ensure that any proposed work is
scrutinised for its value to the development of the Bank and also its potential financial
and legal impacts and any potential conflicts of interest with its remit in terms of
involvement in commercial development and basic research.

The UK Stem Cell Bank management will ensure that its development work is
reported to the MRC, the Management and Steering Committees for the UK Stem
Cell Bank, and that it is made available for the stem cell community.

Audit and review of the development programme and its financial accountability will
be carried out by the Management Committee and Steering Committee for the Bank.

Applicant Glyn Stacey
Director for the UK Stem Cell Bank
Head of the Division of Cell Biology and Imaging
National Institute for Biological Standards and Control

SIgNEA ..o,
Date 11" November 2003
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