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PRAISE FOR STEM CELL TECHNOLOGIES

Stem Cell Technologies: Basics and Applications will be of significant interest to researchers,
faculty members teaching biology, medicine or embryology as well as graduate and post-graduate
students. The practical aspects of stem cell research will also be of interest to those involved in stem
cell banks and therapies. The area of my particular interest covered in this book is isolation and
characterisation of germ and spermatogonial stem cells. I belive that experts in the area of human
and animal reproduction will find discussions of derivation of gametes from embryonic stem cells
highly relevant and revealing. I hope that the book finds a wide audience and fosters interest in stem
cell biology and applications.

Dmitri Dozortsev, MD, PhD
Center for Women s Medicine
Reproductive Laboratories Director,
Houston, Texas, USA

Stem Cell Technologies: Basics and Applications will be of great interest to undergraduate and post-
graduate students as well as scientists who use stem cell technologies for different purposes.

The book covers the basic concepts on isolation, characterisation, culture and differentiation of
stem cells, as well as their possible future application in improving human health. The book has
brought together scientists from different countries and with different backgrounds, allowing
different opinions and perspectives on a relatively new area of biology. Interestingly, the book also
has a historical perspective on medicine, covering major milestones from the discovery of stem cells
to the evolution of regenerative medicine. It will increase our current knowledge about stem cells
derived from different organisms, such as mammal, zebra fish and avian.,

Alysson R. Muotri, PhD

Assistant Professor,

Department of Pediatrics/Cellular & Molecular Medicine
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viii Praise for Stem Cell Technologies

Stem Cell Technologies: Basics and Applications presents a comprehensive overview of the 2009-
2010 state-of-the-art in the use of stem cells in regenerative medicine, drug discovery, genetics of
human development, and the development of cancers. With a virtual explosion in the number and
range of papers published on this subject, this book gives its readership an in-depth view of the
nature of stem cells from embryonic to umbilical cord to amniotic to adult. My own research with
adult-derived stem cells counters the view that adult stem cells have very little plasticity in their
ability to differentiate among all tissues of the body. However, I do agree with Prof. David Williams
that all avenues of stem cell research, be it embryonic, umbilical cord, amniotic, hematopoietic,
spermatogonial, dental pulp, and adult-derived stem cells, should be investigated to their fullest
extent to gain insights into all possibilities of harnessing regenerative medicine. We are currently
engaged in research on repairing damaged tissues, curing both somatic and genetic diseases,
understanding the role of stem cells in the development of cancers, and developing are ethnic-based
pharmaceuticals, utilising autologous, allogeneic, and xenogeneic stem cells.
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FOREWORD

Interestingly the history of medicine combines a story of the evolution of knowledge about the
human body, the diseases which affect it and the therapies intended to deal with these diseases, with
a number of remarkable events that have themselves moved the subject forward with quantum leap.
The discovery of antibiotics superimposed on the evolution of knowledge of infectious diseases, the
development of open heart surgical techniques that revolutionised the treatment of heart disease and
the introduction of functional imaging devices to markedly improve diagnostic techniques—all
come to mind here. Perhaps, after a few decades medical historians, will look back to the turn of this
century, and pronounce that the ability to harvest and manipulate stem cells for the purposes of
regeneration of tissue in adult humans was one of those major, remarkable events.

We can already see the potential of regenerative medicine. From my own perspective, as that ofa
biomedical engineer attempting to treat diseased and traumatised tissue through replacement by
synthetic structures, the great strides that we have made over half a century are likely to be
overshadowed by the gains that will be made by various technologies of regenerative medicine.
There will always be significant limitations to what we can expect to achieve through the
replacement of tissues by non-living synthetic materials. Although we have had success with joint
replacements, prosthetic heart valves and arteries, implantable electronic devices such as
pacemakers and defibrillators, and intraocular lenses, such success will be limited to mechanical and
physical functions. How much better would it be to improve biological and physiological functions,
through the regeneration of the affected tissues? This is what regenerative medicine is about—a
combination of cell therapy, gene therapy and tissue engineering. Bearing in mind that as adults we
have very limited ability to regenerate our tissues, this is by no means, a trivial task, which
essentially has to involve the sourcing of appropriate cells and persuading them, through various
manipulations, to using new functional tissues.

The nature of the cells for these purposes has been, and will continue to be, a controversial issue
from a variety of scientific, clinical and ethical positions, with debates about the respective qualities
of autologous, allogeneic and xenogeneic sources; fully differentiated cells, progenitor and stem
cells; and adult or embryonic sources of cells. Without doubt, however, a major factor in this whole
debate is the suitability of stem cells for these functions. Although stem cells have been known for
some time, the biology of stem cells and their manipulation for therapeutic purposes have become
the subject of intense research only in the last decade. It is highly appropriate at this time, therefore,



