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Tissue engineering (TE) is a rapidly emerging
area of medical technology that is aimed at the
regeneration of tissues and organs for the treat-
ment of disease and injury. However, TE has yet to
make a significant impact on health care and there
is strong evidence to show that technological and
socio-economic barriers are profoundly impeding
the successful commercial and clinical exploitation
of TE products and processes. This is largely
because there has been a marked lack of connec-
tivity between the different components of TE.
STEPS addresses this issue by introducing a sys-
tems approach to TE.

It is the clear objective of STEPS to provide a
totally new infrastructure based upon the
hypothesis that the only way to overcome these
barriers is to apply the logistics of systems engi-
neering to TE and adopt a fully integrated, sys-
tematic multidisciplinary approach. It is argued
that the basic science already performed in TE has
been difficult to translate into clinical practice
because there has not been the critical mass with-
in each of the disparate activities and little commu-
nication between them. STEPS will provide the
integration between the components and will
create that critical mass of a multidisciplinary
consortium necessary for major breakthroughs in
the individual activities. These components include
a wide variety of modules that address the key
scientific and technological aspects of cell sourcing
and manipulation, biomaterial and bioreactor
design and production, the principles of cell
signalling within TE matrices and the integration of
TE constructs into living hosts.

Crucially, STEPS also incorporates modules con-
cerning the socio economic issues and public
acceptability of the approach, including the scien-
tific     rationale for the future regulatory basis  of
tissue engineering based on risk assessment and
management, issues of health economics

concerned with the balance between access to
medical technologies and their reimbursement by
health insurers, the ethical dimensions of cell
sourcing and manipulation, business models for
the development and commercialisation of TE
products and services, the public awareness and
acceptability of the techniques involved, taking into
account the inherent caution against new biological
technologies.

STEPS will also generate a series of key break-
throughs in the science and technologies of TE
and in the system as a whole, through the critical
balance of the horizontal and vertical activities. As
far as the horizontal approach is concerned, the
programme will be directed at a series of
fundamental sciences, addressing key
rationales/drivers, and will address a series of
immensely important diseases, including chronic
skin wounds, degenerative and traumatic condi-
tions of soft and hard tissues in the musculo
skeleton, repair and maintenance of visceral tissue
and the very prevalent life threatening diseases of
the cardiovascular system. The vertical activities
will yield, at one level, improved TE prototypes and
products as well as, at another level, technological
improvements addressing key rationales/drivers
suitable for extrapolation across the vertical
streams.

It is expected, therefore, that key progress will
be made in these sectors through the highly skilled
multidisciplinary consortium as indicated by the
proposed deliverables, yielding a highly synergistic
programme, the outputs of which will influence key
decision making at an international level.

STEPS uses the principles of systems
engineering to systematically examine all aspects
of the scientific feasibility, pre-clinical and clinical
demonstration, regulatory framework, overall value
chain including their ethical and moral dimensions,
of the processes required to clinically implement
different TE devices. To achieve these integrated
activities, specialists from all disciplines (e.g.

cell biology, materials science, medical ethics,
economics, surgery) are provided. The only way
to succeed with this ambitious proposal is to work
within the IP instrument since the programme
involves an integrated and structured research
plan and the co-ordinated, object-driven and
problem-solving approach of a critical mass of
Europe's premier institutions and corporations.

It has been estimated that the potential market
for tissue engineering products and processes will
be as large as $100 bn by 2010 and the success-
ful  implementation of the STEPS programme will
be instrumental in meeting a very significant part of
that market, with obvious benefit to the European
economy and to the quality of life in Europe, and
directly supporting other EU policies: employment
& working conditions, improved training & educa-
tion, industrial & environmental sustainability,
improved regulatory control, support of the ERA
and promotion of gender equality.

The Consortium comprises 25 partners from
14 European and Accessioning countries. It
includes 7 industrial organisations, 5 of whom are
SMEs and 18 academic centres. This consortium
provides the critical mass in man power, the diver-
sity of skills and the financial commitment and
engineering necessary for such an innovative and
ambitious project. All partners are recognised inter-
nationally for their competence and experience,
and many are national centres of excellence.

A system of management structures and com-
munication channels is proposed, that combines
effective and focussed management with inde-
pendent  scientific advice and regular communica-
tions throughout the consortium. This will ensure
effective vertical and horizontal integration,
cohesion, and effective delivery of modules and
outputs. The success of the project will be
assessed by the deliverable of the successful
exploitation of tissue engineering products by
European companies and the availability of these
products across the Union.
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