THE ROLE OF INFORMATICS IN BIOTECHNOLOGY

Dr R Pathmanathan

Consultant Pathologist

Subang Jaya Medical Centre

47500 Kuala Lumpur

pathma@pc.jaring.my
Technological progress in medicine is proceeding faster than most realize or understand.  The progress is most appreciably felt in biotechnology, which according to industry analysts, will be the driving force of change in medicine over the next decade.  

The three key molecular technologies comprising biotechnology, nanotechnology and materials science will, in the words of Joseph Schumpeter, create “gales of creative destruction”, bringing in its wake enormous opportunities for individuals, businesses and society as a whole.

These seemingly disparate threads of advancement are converging to give us the ability to see, simulate and manipulate matter at a molecular level.  These developments portend a rapid and radical technological transformation of approaches to diagnosis and treatment.

In the diagnostic sciences, for example, inexpensive hand-held biosensors will replace many of the functions of large laboratories.  Recently developed nanoscale ion channel switches will detect a wide range of diseases quickly from small samples of blood and saliva.   Gene and DNA chips will eventually make individual genetic profiling possible at reasonable cost, allowing individuals to know if they are predisposed to certain diseases.  

Pharmaceutical discovery and development will be accelerated and re-designed, dramatically increasing the number of therapeutic agents; new generations of antibiotics could help stem the growth of drug resistant bacteria. 

Biotechnology will usher in a new age of immunotherapy; DNA vaccines that are far superior to traditional vaccines will be developed, and will be effective against a broader spectrum of pathogens.

Nutraceuticals will be developed to enhance health and treat disease. “Pharming” – manufacturing medical products from genetically modified animals and plants will emerge as a major industry.   

While the new technology brings many promises, many barriers to progress exist. Unresolved key issues that deal with cloning of humans, xenotransplantation, privacy and confidentiality of medical records and genetic information raise ethical and regulatory issues and are real threats to deployment, early adoption and implementation.  Many elaborately complex and restrictive mechanisms must play themselves out before products actually find their ways to patients. 

