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Stem Cells,
the Future Therapy

With progress at different levels, stem cells are showing potential for commercial success and
significant business opportunities.

dvances in biological

sciences and the develop-

ment of human stem cells

are today bringing new

hope for the treatment of
many diseases such as Parkinson’s,
diabetes, heart diseases and cancer,
as well as injuries for which there has
previously been no effective treatment.
Stem cell research and the accompany-
ing enabling technologies have virtu-
ally exploded since embryonic stem
cells were first isolated in 1998. Many
of the enabling and complementary
technologies impacting stem cells are
also catching up.

Induced pluripotent stem cells or
iPS cells have been a big breakthrough
in the stem cell research arena. Dr
Thomson and his team of researchers
successfully reprogrammed the human
adult skin cells to act like human em-
bryonic stem cells. The breakthrough
it is said is likely to change the course
of action making research on embry-
onic stem cells redundant, given that
iPS cells are remarkably similar to
human embryonic stem cells. Besides
researchers can skirt all the ethical is-
sues related to human embryonic stem
cells (hES) and can make as many iPS
cells they need for research.

Progress in stem cell research is now
astounding and over 2,000 research
papers on embryonic and adult stem
cells are being published in reputable
scientific journals every year. While
embryonic stem cell research has yet
to yield any clinical trial result, adult
stem cells are already being used in
treatments for several conditions in-
cluding leukemia, Hunter’s syndrome
and heart disease.

The beginning

In the early 1900s European research-
ers realized that the various type of
blood cells e.g., white blood cells, red
blood cells and platelets all came from
a particular “stem cell”. However, it was
not until 1963 that the first quantita-
tive descriptions of the self-renewing
activities of transplanted mouse bone
marrow cells were documented by Ca-
nadian researchers Ernest AMcCulloch
and James E Till.

Research into adult stem cells in
animals and in humans has been ongo-
ing since this time, and bone marrow
transplants--actually a transplant of
adult stem cells--have in fact been used
in patients receiving radiation and
chemotherapy since the 1950s.

Developments in biotechnology in
the 1980s and 1990s saw the introduc-
tion of techniques for targeting and
altering genetic material and methods
for growing human cells in the labora-
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tory. These advances really opened the
doors for human stem cell research.

Then in 1998 James Thomson, a
scientist at the University of Wisconsin
in Madison, successfully removed cells
from spare embryos at fertility clinics
and grew them in the laboratory. He
launched stem cell research into the
limelight, establishing the world's first
human embryonic stem cell line which
still exists today.

Since this discovery, a plethora of
evidence has emerged to suggest that
these embryonic stem cells are capable
of becoming almost any of the special-
ized cells in the body and therefore
have the potential to generate replace-
ment cells for a broad array of tissues
and.organs such as the heart, liver,
pancreas and nervous system.

Market overview

The possibilities for stem research are
truly endless, and yet unpredictable.
In this nascent, but rapidly growing
field of stem cell therapies, products
are taking time to reach the commer-
cialization stage. However, the market
potential for stem cell therapies is as-
sumed to be very huge. And according
to a Business Insights report. the mar-
ket for stem cell products and services
is forecast to grow almost three-fold
from $24.6 billion in 2005 to $68.9
billion in 2010 and during the last few
years over 2,000 US patents claiming
stem cell technologies and applications
relevant to health care were published.
It also mentions that the proportion
of stem cell patents claiming applica-
tions in hematology decreased after
1999, while the proportion of patents
claiming applications in neurology,
type 1 diabetes, cardiology and drug
screening increased dramatically in
the last few years and over 100 com-
panies with proprietary human adult
stem cell technologies and products
have been identified.

Indian scenario

Stem cell research in India gained at-
tention when the US Department of
Health disclosing its interest in fund-
ing stem cell research in two Indian
Centers--the Reliance Life Sciences
and the National Center for Biologi-

cal Sciences. The National Center for
Biological Sciences had been working
on stem cells for quite long and has
three documented stem cell lines.

India has no clear policy regulating
stem cell research but the country has
its fair share of research going on--
though blazing success stories from
India are yet to come by. Also, the
Indian regulations are by far more
relaxed than some other countries in
the region. The Indian regulatory en-
vironment is quite supportive of stem
cell research. “However, there is a need
for regulation of individual investiga-
tor initiated cell based therapies, as
these tend to be conducted in variance
with international standards of clini-
cal trials and cell processing and the
imponderables on safety and efficacy
are not scientifically addressed,” said
KV Subramaniam, president and
CEO, Reliance Life Sciences.

In India several scientific depart-
ments and institutions of the gov-
ernment, such as Department of
Biotechnology, Department. of Science
and Technology, Indian Council of Med-
ical Research and Council for Scientific
and Industrial Research are promoting
stem cell research. The priority areas of
research have been identified through
discussions at various forums on basic
and applied sciences.

Among the various programs be-
ing supported in embryonic and adult
stem cells research in India are: estab-
lishment of hESC lines, use of limbal
stem cells for repair of ocular surface
disorders, isolation; purification and
characterization of hematopoietic,
mesenchymal cells among others.

Reliance Life Sciences is developing
a wide range of novel research-led,
autologous and allogenic cell therapies
and tissue-engineered products to get
into regenerative medicines business.
Under the “regenerative medicine
initiative”, the company has several
groups who work in areas such as
embryonic stem cells, ocular stem
cells, haematopoietic stem cells and
skin and tissue engineering.

One of the newest companies in
stem cell research in India is Stempeu-
tics Research Private Ltd, a Bangalore-
based company focused on research,

Global stem cell
market scenario

= The global market for stem cell
therapies is expected to be $20 bil-
lion by 2010.

m There are currently more than
100 different companies involved
directly or indirectly in the devel-
opment of stem cell therapy. 50
prominent ones are into active
commercialization.

m The US leads the market with
the presence of more than 35 com-
panies. Galifornia, Florida, Texas are
the stem cell hubs.

m The EU follows with presence
of 11 companies. UK, and Sweden
are the most prominent regions for
stem cell development.

m  The global stem cells market is
currently dominated by adult stem
cell companies, accounting for 58
percent share in market presence.
Qut of 58 percent of adult stem cell
companies, 80 percent belong to
bone marrow derived stem cells.
® Adult stem companies are
primarily based in the US (30), and
the EU (11) with some presence in
Israel, Thailand, Canada, Singapore
& Australia and India.

therapeutics and therapy in the field of
regenerative medicine. Dr BN Mano-
har, president, Stempeutics confirms
that the company has developed cell
characterization for purity and iden-
tity by flow cytometry, functional assay
for multipotency, process validation
for manufacturing, large scale cGMP
complaint up-scaling of mesochymal
stem cells and quality control testing
and quality assurance.

Stempeutics has also established cell
and tissue manipulation facilities at
Bangalore, Manipal and Kuala Lumpur
in Malaysia. “India has massive poten-
tial for stem cell research as there is a
very good environment and we have
things going for us,” he added.

Another major institute involved
in stem cell research in India is the
Stem Cell Biology Department at
NIRRH, Mumbai headed by Dr Deepa
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Bhartiya. The LV Prasad Eye Insti-
tute, based at Hyderabad caught the
headlines recently when its doctors
succeeded in transplanting a stem cell
derived cornea to a patient who had
lost his cornea - a treatment option
available only in the US at the time.
The Maulana Azad Medical College,
Delhi is yet another major institution
involved in stem cell research.

The future of stem cells

Experts predict a rapid progress
in adult stem cells and slower but
intense work with embryonic stem
cells, It is hoped that, by that, by 2020,
researchers will be able to produce
a wide range of tissues using adult
stem cells, with spectacular progress
in tissue building and repair. In some
cases, these stem cells will be actually
incorporated into the new repairs as

differentiated cells,

The future may also see some excit-
ing new pharmaceutical products in
the pipeline. These drugs may, for ex-
ample, activate bone marrow cells and
encourage them to migrate to parts of
the body where repairs are needed.

And experts predict that along the
way there will be a number of new
biotech companies folding, as a result
of good investment into adult stem
cell technology. The emergence of cord
blood banking itself has created more
than a dozen companies globally in a
span of 2-3 years.

Cord-blood cell transplants are
becoming common as a therapy for
diseases of the blood as scientists are
finding that stem cells from umbilical
cord blood may be able to grow into
other kinds of cells as well. Such ad-
vances are casting cord blood, previ-

ously regarded as medical waste left
after childbirth, in a new light. Today
doetors use cord blood cells to treat
about 70 diseases, mostly anemias or
cancers of the blood, such as leukemias
and lymphomas.

A yet another area of future re-
search concerns the delivery of stem
cells to the tissues in which they are
needed. Current practice involves ei-
ther the injection of stem cells directly
into the targeted tissue, or injection
of the stem cells into the bloodstream
without any guarantee that they will
actually find their way to the appropri-
ate tissues, Targeted delivery would
ensure that the therapeutic stem
cells are introduced to the organs and
tissues that need them, where they
need them.
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