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Discuss in details THE aspects of medical biotechnology.

        Medical biotechnology is the use of living cells and cell materials to research and produce pharmaceutical and diagnostic products that help treat and prevent human diseases.

Various aspects of medical biotechnology include:

1.Pharmacology

2. Gene therapy

3. Stem cells

4.Tissue engineering

5. Monoclonal antibodies

6. Bioprocessing

7. Genome sequencing

Pharmacology: One of the new and growing fields is pharmacology in combination with biotechnology. It includes the principles of biotechnology for the development of drugs. A vast number of therapeutic drugs that come in the market are bio formulations like nucleic acid products, antibodies, and vaccines. These bio formulations are developed in multiple steps i.e. it includes considering the principles related to health and disease, the molecular mechanism conducted in relation to function of biomolecules, their synthesis, and purification, determining the shelf life of the product, their stability, immunogenicity and toxicity, drug delivery systems, clinical trials as well as patenting.

Gene therapy: It involves the use of DNA as a pharmaceutical agent to treat a particular disease. Mainly it involves replacing a mutated gene with a therapeutic gene. Gene therapy has made significant advances over the past two decades. Within a short duration, it has transformed from a theoretical stage to a technological phase as well as clinical trials against a variety of deadly diseases. The most notable advancement included gene therapy for many genetic disorders like Severe combined Immunodeficiency, Chronic granulomatous disorder, Hemophilia, Cancer, Parkinson’s disease, Influenza, HIV, and many more acquired diseases. For a Career in Medical Biotechnology – thorough knowledge of this filed is a must.

Stem Cells: A stem cell is a cell that has the potential to develop into any cell type in the human body. Usually, stem cells are introduced into the damaged areas of the body where, under the right conditions, it will be replacing the damaged area. More often, these stem cells are grown in the lab, first to ensure the proper condition, and after that, it is inserted into the sick person. The main area where the stem cells have proven their worth is in bone marrow transplants, replacing damaged heart tissue after a heart attack and replacing damaged nerve tissue for those having spinal cord injury. Stem cells are currently being used for the treatment of many diseases right from Crohn’s disease to baldness. The richest source of stem cells is from the embryo itself.

Tissue engineering: It involves the creation of human tissues outside the body for later use. Tissue engineers so far have created bone marrow, artificial skin, and cartilage. Currently, people are working on creating artificial liver, bladder, and pancreas.

Monoclonal antibodies: They are named so because they are clones of an individual parent cell. And basically, antibodies are the proteins that attack invading pathogens. Its a vital tool for finding small molecules in biological samples.The advantage of this monoclonal antibody is that they are trained to target markers that show up cancer features and keeps on destroying them. There are many protein therapeutics developed so far which includes insulin for diabetes, somatotropin and somatostatin for growth disorders, erythropoietin for anaemia, tumor necrosis factor for cancers, interferons for controlling viral infections, lymphokines like Interleukin-2 which has the ability to restore the immune system to fight against cancer, certain infections and some  diseases etc.

Bioprocessing: It is one of the current areas of research wherein mass production of human proteins, vaccines, etc. are made by genetically modifying bacteria and viruses. This leads to the production in large quantities of the desired product within a short period of time with relatively less expenditure. One of the significant applications of Bioprocessing is insulin, the human protein which is responsible for reducing the blood sugar level after intake of food. They did this by placing the human gene for insulin in bacteria, cultured, and allowed to produce insulin, which is collected, purified, and sold to diabetes worldwide. 

