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Preface

Bone and cartilage tissue engineering is a multidisciplinary, young and emerging
field in biotechnology, which is expected to change medical practice profoundly,
regenerating skeletal tissues and organs instead of just repairing them. This new
medical discipline holds the promise of improved treatment possibilities, enhanced
quality of the patient’s life and the ability to overcome, in the future, the need for
major grafting procedures. It is expected that this biotechnology will also have a
strong economical impact on clinical medicine. To fulfil these expectations several
challenges concerning scientific, technological, clinical, ethical and also social issues
need to be met. Basic research still requires the evaluation and elaboration of funda-
mental processes and procedures in multiple research fields. However, the first tissue
engineered bone and cartilage products have already been introduced to the market,
and many more are in the preclinical stage, and many companies are involved in
this area.

Extracorporal bone and cartilage tissue engineering is a narrower definition of
bone and cartilage reconstruction and regeneration by means of the implantation
of a cell/scaffold complex. This kind of tissue engineering approach is a multidisci-
plinary subject bringing together various scientific fields, including material science,
cell biology and clinical disciplines. The promising biotechnology, now introduced
as a new clinical tool in the restoration of bone or joint defects, is expected to change
treatment regimes and to contribute significantly to clinical medicine in future de-
cades. Current limitations in tissue engineering seem most likely be overcome in the
near future, suggesting that generating bone or cartilage tissue ex vivo will replace
other therapies in routine clinical practice.

One of the reasons for the fast growth of tissue engineering is the large number of
excellent research papers covering all aspects of bone and cartilage tissue engineer-
ing. Additionally, numerous high quality books are available describing in detail
different aspects of bone and cartilage tissue engineering. Despite the fact that such
literature is already available, we decided to write a book on bone and cartilage tis-
sue engineering for two reasons. First, during the experimental and clinical work on
tissue engineering carried out over more than 10 years in our clinic as well as in our
biomineralisation and tissue engineering research group, we observed that many
specialists from the different fields involved in tissue engineering had difficulties in
overviewing the complexity of the field. We therefore intended to write a compre-
hensive book covering all aspects of bone and cartilage tissue engineering. Second,
as tissue engineering brings together basic researchers, mainly having a biological,
biophysical or material science oriented background, with clinically oriented physi-
cians, we found that they differed in the language used. To overcome this problem,
the demanding and complex aspects of tissue engineering were divided into the dif-
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ferent aspects of tissue engineering on a level that provides extended information
for specialist, but also gives usable access to non-specialists. The text of this book is
therefore augmented by numerous tables, schematic illustrations and photographs
in order to provide a better understanding of the information provided.

We hope this book will add further stimulus for all basic researchers and clini-
cians who are involved in investigating and applying tissue engineering and will
contribute to making bone and cartilage tissue engineering an attractive and reliable
alternative treatment option in reconstructive surgery.

ULRICH MEYER
HaNs PETER WIESMAN
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