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Abstract

‘Is Regenerative Medicine Ready for Translation into Reliable Clinical Products?’
Regenerative Medicine is a generic and commonly used name to mean the application of
the principles and methods of life sciences, medicine and engineering toward the
development of biological substitutes to restore, maintain and improve body functions.
Cell Therapy and Tissue Engineering are both included within this broad field. The aim is
the delivery of safe, effective and consistent therapies for a large number of human
disorders.

This field is very new, indicating that the work is breaking new grounds and hence a
base line of a set of regulatory issues has not yet been totally sorted. This was amply
discussed during the Symposium.

Numerous challenges are still facing us in order to provide safe and reliable therapies for
clinical use. These include the clear understanding of which is the best cell source: adult
cells, foetal cells or stem cells?

Stem cells are cells which have the capacity for self-renewal and are able to differentiate
into specialised cells which make up more than 200 specialised cell types found in the
human body. Stem cells are present early in embryo development and continue to exist
in adult tissue, albeit in a form less plastic and somewhat less pluripotent. (More limited
ability to proliferate or differentiate into the full range of cell types.)

Since the isolation of human stem cells almost a decade ago, the UK Government has
taken the lead the in establishing a regulatory framework and permissive legislation for
research on embryonic stem cells and other stem cells.

CURRENT CHALLENGES THAT NEED TO OVERCOME TO TRANSLATE RESEARCH
INTO RELIABLE CLINICAL PRODUCTS

a) How can we produced industrial scale quantities of cells to treat the huge number
of diseases world-wide, whereby stem cell therapy could make a significant
difference? This could be achieved by the development of a generic, modular,
automated instrument, with no operator involvement, closed looped, computer
controlled, clinically compliant. A cell factory.

b) Which of the diverse stem cell types will be most appropriate in the short,
medium and short term of cell therapy? Adult stem cells are most likely to reach
the clinic before embryonic stem cells do. Amongst the “adult” stem cell
population bone marrow stem cells have been in clinical use for more than 20
years to treat haematological disorders and stem cells taken from umbilical cord
are beginning to be used. At least 200 companies are now banking and
distributing umbilical cord stem cells.

C) What is the ideal number of cells needed for successful engraftment and which is
the best mode of cell delivery for therapy.

d) How best to harness the use of bioactive materials for 3D constructs or cell
delivery. Rapid advances are taken place on the development of bioactive
materials.

Providing technical and scientific solutions to these problems will ensure the robust
development of regenerative medicine products into the full range of healthcare markets.
Stem cell therapy-related market is likely to reach $35 billions by 2020.

Illustrations abound as to the immense potential of stem cell therapy to reassess/revise
current therapeutic modalities. The healthcare budget that chronic illness costs the NHS
or Healthcare Institutions is very large. For instance:

Chronic lung diseases are currently treated by palliative care (e.g. Pfizer, GSK).
Regenerative therapies could involve the use of cultured lung cells to aid lung repair in
destructive lung diseases. Chronic Obstructive Lung Disease (COPD) or smokers lung



affect 600 million people, 29 millions have disability-adjusted life and 1 million/ annum
die due to respiratory failure. (Figures taken from a Report by the World Bank). Palliative
treatment costs $1,522/year/patient.

Current therapies for diabetic patients costs the NHS £ 10 / day and in the Middle East,
where the incidence of diabetes is much larger, reaching 26% of the population, stem
cell therapy could have a major impact.

The need for clinical grade stem cells is thus incommensurable. Learning how to expand
stem cell lineages, in a robust, reproducible and clinically acceptable manner is therefore
one of the most pressing priorities we are currently facing if stem cell research is
expected to move from the laboratory to clinical practice.
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