Stem cells form a major area
Stem cells form a major area of focus in today's biomedical world, with ability to change the future of medicine and mankind. Science got a big boost when James Thomson of the University of Wisconsin-Madison announced the successful culturing of human embryonic stem cells in 1998. It was thought to change the world of biological science, but a decade on, this science is purely in its infant stage.

Biotechnology, being a multidisciplinary science of organisms and their products applied with scientific and engineering principles to improve human health and environment, finds its application in various fields of medicine, agriculture, environmental studies. Stem cells and biotechnology fit into the discipline of genetic engineering, an open realm of science in developing stage.

Interest in stem cells began with scientific enquiry into regeneration abilities of certain animals like starfish. (Regeneration in humans is in form of less blood, skin, and tissues.) Stem cells are special cells that grow into adult tissues. They have self renewal ability. Stem cells give rise to specialized or differentiated cells which carry out definite functions of the body. (Example-blood cells).

There are two types of stem cells- Embryonic stem cells and Adult stem cells. Embryonic stem cells are harvested from left over embryos (mostly from fertility clinics) and can develop into any kind of cell type or tissue in our body. These have, therefore, been identified with the ability to reverse diseases and injuries, along with aid in development of drugs. Adult stem cells, on the other hand, are rare and found in some developed organs or tissues. Their usage has been prominent in bone marrow transplants, hair and skin transplants. They have limited usage in the sense that they may be used to repair the organs or tissues they originate from.

Scientists identified bone marrow cells in early 1960s, but the advancement in the field of research and study of stem cells have had a slow progress mainly attributed to the factor of inconspicuous size, shape and function of stem cells. The study is still at its developing phase and avails rudimentary information and techniques at present.

Applications of stem cells can be broadly divided into two arenas- existing practical applications and projected potential applications.

Clinical applications of haematopoietic stem cells of bone marrow have been a success so far. Cell replacement therapy consisting of replacement of a group of non-functional cells with genetic engineered cells with application in treatment of type 2 diabetes, antibody productions and study are in practice. Blood forming stem cells have been used to treat diseases such as juvenile rheumatoid arthritis, multiple sclerosis, lupus etc. Use of bone marrow stem cells (or) adult haematopoietic in the treatment of cancer patients with conditions like Leukemia, Lymphoma, sickle cell anemia and other immuno-deficiencies have been in practice for over three decades. During chemotherapy, when most cells, including the cancerous as well as the stem cells, are killed by cytotoxic agents, removal and reinsertion of stem cells after the completion of the treatment helps in revitalization and in fighting infections. Stem cell from blood instead of bone marrow helps in making the procedure safer for use on older people. These cells have the ability to produce all blood cell types such as red blood cells which carry oxygen to white blood cells that fight diseases. The presence of haematopoietic blood cells in umbilical cord and placenta allow these cells to be easily obtainable with reduced chances of the body's rejection of the transplant.

Adult stem cells have been used successfully in treatment of paralysis caused by spinal cord injuries and in treatment of Parkinson's disease. Stem cells are also found in hair follicles, which make them very useful in hair transplant for the treatment of baldness. Skin cells are produced on a daily basis by the stem cells located under the top layer of the skin. Burn injuries cause damage to the stem cells, thus halting the regeneration ability of the skin. Traditional grafts are carried out by transplanting sections of non-burnt skin to damaged area. With discovery and use of stem cells in this regard, skins sheets are produced in labs by culturing stem cells obtained from healthy patches of skin.

Two examples of successful trial of stem cell application include treatment of spinal cord injury and repair of human heart. A team of Korean researchers, in 2004, have successfully transplanted multi-potent stem cells from umbilical cord blood to a patient suffering from spinal cord injuries. Another case of successful research is that of successful use of Mesenchymal stem cells from the patient's bone marrow to regenerate healthy new heart tissue by researchers in Vienna.

The arena of potential use of stem cells is wider and projects more applications for their use. Stem cells hold promise in in-vitro drug testing, thereby reducing use of testing on animals and humans. Development of new drugs, thereby, becomes easier and more efficient. Stem cell research is useful in study of human development. Though use in treatment of neural/brain cancer is non-existent at present, on-going research of injection of neural stem cells in treatment of cancerous tumors show promise. Adult stem cells have ability to repair muscles damaged after heart attacks. Research has been successful in producing large number of red blood cells from stem cells. This can be effectively used for safer blood transfusions.

Significant promises remain in the quarter of cell deficiency therapy. Transplant of healthy heart cells to patients suffering from heart diseases, transplant of pancreatic cells to replace insulin-producing cells in type 1 diabetic patients are being projected as future mainstream avenues of biomedical research. Stem cells are projected to impact the treatment process of several other diseases such as retinal disease (corneal transplants), neuroblastoma, multiple sclerosis, Parkinson's disease, Leukemia, sickle cell anemia, Lymphoma and other immunodeficiency diseases, Arthritis, Lupus, Bone marrow failure, Type 1 diabetes, Burns, breast and ovarian cancer, heart & liver diseases, muscle injuries, Alzheimer's disease, Huntington's disease, muscular atrophy, pulmonary and renal diseases, hearing disorders and AIDS.

