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Current Biotechnology Watch:  What’s new out there, and what are the Market Demands?
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Summary
 In the Era of Research and technology, it seems that Biotechnology is leading us to an unexpected new biological revolution. It has brought us to the threshold of a world of "engineered" products that are based in the natural world rather than on chemical and industrial processes. The late eighteenth century and the beginning of the nineteenth century witnessed the dawn of vaccinations, crop rotation involving leguminous crops, and animal drawn machinery. The end of the nineteenth century was a high point of biology. Microorganisms were discovered Mendel accomplished his work on genetics, and Koch, Pasteur and Lister established institutes for investigating fermentation and other microbial processes. The world has simply never witnessed most of what the technology makes possible. This is proving to be a challenge and demand an answer to two central questions: 

1. Do our Health systems as they are now organized and operated, equip Nations to make the choices that will achieve optimum health benefits for their people?
2. if not, what needs to be done?
Introduction
 What Is Bio-Technology? Biotechnology in one form or another has been part of our lives since ancient times. When the first human beings realized that they could sow their own crops and breed their own animals, they were actually beginning to learn to use biotechnology. The thought that the fruit juices could be fermented into wine or that milk could be converted into cheese or yogurt, began the study of biotechnology. When the first animal breeders realized that different physical traits could be either magnified or lost by mating appropriate pairs of animals, they were using biotechnology in an advanced and manipulative form. What then is bio-technology? The term brings to mind countless different things. Some of us imagine of developing new types of animals. Others dream of unlimited therapeutic drugs to cure almost every disease. Still others envision the possibility of growing crops that are more nutritious and naturally pest-resistant to feed a rapidly growing population. 

In its real and purest form, the term "biotechnology" refers to the use of living organisms or their products to modify human health and the human environment. Prehistoric biotechnologists have used yeast cells to raise bread dough and to ferment alcoholic beverages, and bacterial cells to make cheeses and yogurts. The striking increase in our understanding of these organisms and their cell products has given us the ability to control the various functions of different cells and organisms. By using the techniques of gene splicing and recombinant DNA technology, we can now actually combine the genetic elements of two or more living cells. Functioning lengths of DNA can be taken from one organism and placed into the cells of another organism. As a result, for example, Cows can produce more milk for the same amount of feed. And we are able to synthesize therapeutic compounds that have never before existed. 

Overview and Brief History

The term "biotechnology" was named by Karl Ereky in 1919, a Hungarian engineer. At that time, the term implied to all the various lines of work by which products are produced from raw materials with the help of living organisms. Biotechnology has been described as "Janus-faced." This means that there are two sides of it. On one side, the new techniques allow us to manipulate DNA to move genes from one organism to another. On the other, it brings a relatively new field whose consequences are yet untested and should be met with caution. A general misconception among general population is that bio-technology perhaps consists of only DNA and genetic engineering and that is all. But as a matter of fact Biotechnology is NOT new. Man has been manipulating living things to solve problems and improve his way of life for ages. Early agriculture was mainly concentrated on producing food. Plants and animals were selectively bred, and microorganisms were used to make food items such as beverages, cheese, and bread.
It was the beginning of the twentieth century, when Bio-technology began to bring industry and agriculture together. During World War I, fermentation processes were developed to produce acetone from starch and paint solvents for the rapidly growing automobile industry. In the 1930s, the trend moved toward using surplus agricultural products to supply industry instead of imports or petrochemicals. The start of World War II led to the manufacture of penicillin. It was this time when biotechnical focus moved to pharmaceuticals. Biotechnology is currently being used in many areas including agriculture, bioremediation, food processing, and energy production. DNA finger printing is now becoming a common practice in forensics. Similar techniques were used recently to identify the bones of the last Czar of Russia and several members of his family. Now production of insulin and other medicines is possible through cloning of vectors that now carry the chosen gene. In yet another important field,  Immunoassays are used not only in medicine for drug level and pregnancy testing, but also by farmers to aid in detection of unsafe levels of pesticides, herbicides, and toxins on crops and in animal products. These assays also provide rapid field tests for industrial chemicals in ground water, sediment, and soil. In agriculture, genetic engineering is being used to produce plants that are resistant to insects, weeds, and plant diseases. 

A current agricultural controversy involves the tomato. In a New Yorker magazine there was an article that compared the discovery of the edible tomato that came about by early biotechnology with the new "Flavr-Slavr" tomato which is brought about through modern technology. In the coming time, we will be given an opportunity to taste the Flavr-Savr tomato, the first food created by the use of recombinant DNA technology ever to go on sale. The moment will be similar to us as it was for Robert Gibbon Johnson in 1820, New Jersey. Before that time, the tomato was widely believed to be poisonous. Standing in front of a large crowd watching, Johnson consumed two tomatoes and changed forever the human-tomato relationship. Since that time, the supermarket tomato has become a special part of our backyard.

With the new biotechnological techniques the scientists are trying to manipulate desired traits. Prior to the advancement of the methods of recombinant DNA, scientists were limited to - cross-pollination, selective breeding, pesticides, and herbicides. Today's biotechnology is based on chemistry, physics, and biology. The explosion in techniques has resulted in three major branches of biotechnology: genetic engineering, diagnostic techniques, and cell/tissue techniques.
. 

What is new there, what are market demands?
Biotechnology is a refine blending of biology and technology which includes biologic applications, diagnostic tools and businesses that makes better the everyday life of human beings by providing solutions to some of life's most annoying problems. Since its commencement in the 1970's, the biotechnology industry has aimed to improve and save human lives. The industry has followed through on that commitment with more than 120 new drugs and vaccines, plus another 350 in late-stage clinical development. Biotechnology has also been used to benefit the environment, with new crops that reduce pesticide use and industrial enzymes that cut chemical waste and energy consumption in manufacturing. Before 1982, there were hardly any options for diabetic people who were insulin dependent and were allergic to animal-derived insulin. Then came the discovery of Recombinant insulin – the first ever biotechnology medicine to be commercialized which is still saving lives today, and there is hope that in  next few years inhaled forms of insulin and other new diabetes drugs that reduce the devastating impact of this disease could be discovered. Heart disease is still the number one killer of adults, but its count is dropping. From 1990 to 2000, the death rate from coronary heart disease dropped 25 percent, thanks to the newly discovered biotechnology-based "clot buster" drugs, which allow the doctors in emergency rooms to dissolve blockages causing heart attacks. The first drug approved in this class is now used to treat a stroke in progress. Rheumatoid arthritis is another good example. The disease afflicts almost two million people through out the world disabling them – mostly women – often during early or middle adulthood. Today, biotechnology drugs are helping to slow down the painful and joint destroying progression of the disease. Biotechnology is helping to keep all members of the family healthy, including the family pet. New veterinary biopharmaceuticals provide better disease treatment, including anti-inflammatory drugs to treat arthritis or musculoskeletal pain in animals. Other biotech products eliminate pets' internal parasites; antibiotics are used to treat bacterial infections and sedatives are used to calm animals during the administration of anesthesia.
Biotechnology scientists are looking forward to use the technologies that have transformed mainstream health care to develop an armory of products for biodefense: diagnostics, therapeutics and vaccines that could be used to prevent or respond to attacks with biological, chemical or radioactive weapons. 

Although we desperately need them, there are problems with the policies and development of such products. One main thing is, there is no natural market for biodefense products: They can be used only rarely, if at all, in an emergency. And because of ethical backgrounds they cannot be tested for efficacy in human clinical trials - to do so would necessitate exposure to anthrax, smallpox so- they present exclusive liability concerns. 
In recent times biotechnology has been enlisted in federal efforts to develop defenses against biological warfare as well. The Department of Health and Human Services spent $50 million on bioterrorism preparedness in financial year 2001; now, the agency is proposing a $1.5 billion package. Resources are always limited, and also it is more important to use them for more vital needs - usually, cancer, HIV/AIDS, heart attack, stroke, atherosclerosis, kidney failure, diabetes. It is sad that after Sept 11 and its aftermath it is essential to prepare ourselves to fight against bio-terrorism.
The techniques of the biotechnology revolution - such as genetic engineering, monoclonal antibodies, and genomic and proteomic analysis - can be utilized  for national defense and public health just as they have been to create a new generation of medicines for use in conventional healthcare. And certainly, many biotechnology companies have already worked with federal agencies through existing programs to develop new techniques for defending against biological, chemical or nuclear attack.

 Companies are looking forward to use the existing drugs more efficiently in battle fields or during a civilian crisis, for example: new oral or patch versions of existing drugs that are currently injected; specialized enzymes for decontamination of exposed environments; technologies to allow faster design and production of vaccines or antibodies against new strains of viruses or bacteria; and products that create molecular barriers to infection at vulnerable sites in the body, such as mucous membranes. Most of these projects are in early-stage development, but some products, such as portable devices for rapid diagnosis of infection and atmospheric detection of infectious agents, are being tested and refined now.

There have been new researches related to some biological defense products that will likely be useful for meeting conventional healthcare needs - broad-spectrum antibiotics can be used to treat a range of infections. One of such example is smallpox vaccine on which the administration is proposing to spend $509 million (for a disease eradicated years ago in natural environments), but it can not be used right away so will essentially be stored under glass for use only in an emergency. Biotechnology companies have a number of technologies, including vaccines, therapeutics and diagnostics, that can be enlisted to fight bioterrorism.
Vaccines 

We are familiar with vaccines of varying efficacy already existing for anthrax, smallpox, plague and tularemia, and now vaccines are in development for other infectious agents that may be used in biological assaults. The major challenges that we face in vaccine technology are to improve their safety, to develop vaccines against a variety of infectious agents (including new strains), to shorten the time needed to establish immunity (some vaccines require multiple boosters to be effective), and to be able to produce them in large quantities. Biotechnology companies are working to solve these problems with new vaccines based on improved delivery technologies and discoveries made through genetic research. 

Examples: 

· The Scientists are now using live attenuated vaccine vector technology to induce rapid protection. Applications include a third-generation anthrax vaccine. This strategy has the flexibility to address a number of different bioterrorism agents and can elicit a long-lasting immune response after a single oral dose. 
· Agricultural biotechnology researchers are working on fruits and vegetables genetically engineered to contain vaccines.  It is hoped that such foods could protect large populations in a very short period of time. 

Therapeutics 
In the late 1990s, new products based on monoclonal antibodies were developed to treat cancer, rheumatoid arthritis and cardiovascular conditions, and to prevent a severe viral infection in premature infants.  There way of action is by binding to specific undesirable molecules or cells, often destroying them in the process. They can be used like antibiotics or antiviral, as a way to kill viruses or bacteria; they can also be used to detect the presence of infectious agents or to clear bacterial toxins from the bloodstream. And, like vaccines, they can confer immunity against biological agents. 

      Examples: 
· Monoclonal antibody-based "test strips" are in development that may provide a 15-minute diagnostic system for infections, including anthrax and smallpox.
· There is one another work under study that is an antibody combination that attaches to anthrax toxin and clears it from the body. The technology could be applied to other biowarfare threats, such as dengue fever, Ebola and Marburg viruses, and plague.

Also, DNA or RNA based therapeutics that could be used against viruses and bacteria are under way. Scientists are applying genomics and proteomics technologies to discover weaknesses in viruses and bacteria so that they can be targeted with a new generation of antibiotics and antiviral. Such weaknesses include proteins or segments of RNA essential to an infectious organism's survival or replication. Projects are under way targeting both.

Researchers have completed some genome sequences for infectious agents, including the bacteria that cause malaria, stomach ulcers and food poisoning, as well as organisms responsible for hospital-acquired infections, cholera, pneumonia and Chlamydia. 
One another important aspect is the drug delivery technology. These technologies can make urgently needed medications easier to distribute and ingest on the battlefield or during a civilian crisis. Medications could even be stored in a soldier's backpack.

     Examples:
· Interferon, a drug that currently can be given only by injection, is under study. It is proposed to use interferon in a lozenge. A lozenge is easy to use,     safe and can be stored at room temperature for two years. 
· Some drugs or vaccines could be applied to patches to allow for quick distribution, easy storage and easy administration. 

Detection and diagnosis:

Due to the anthrax scare, it is very essential to be able to rapidly determine whether a person has been exposed to an infectious agent, and we also need the ways to detect these agents in the environment. Some devices have been developed already for these purposes, and others are in progress. 

Examples: 

· There has been an invention of a portable detection device that can analyze DNA from a sample to detect the presence of a pre-selected infectious agent in 30 minutes. Such devices speed diagnosis and allow it to be performed anywhere, without the need to ship samples to labs. DARPA funded this project.
· There are some other portable biosensors to detect the exact DNA sequences of pathogens in the atmosphere. Such rapid detection systems provide us enough time necessary for evacuation, vaccination or other prophylactic measures necessary to save lives. 

Other approaches: 
Remediation   technologies:  Specialized enzymes can be sprayed over contaminated areas, rendering infectious agents harmless. 
The biotechnology industry is developing products that may have utility in treating injuries and illness resulting from conventional attacks as well. Artificial skin products, for example, were used to treat burn victims of the September 11 attacks. Other biotechnology products with potential applications in an emergency include blood products (such as blood replacement and purification products now in development) and surgical products. Under battlefield conditions, soldiers are vulnerable to naturally occurring infections such as influenza. The biotechnology industry is addressing such illnesses with vaccines (including some under development that could be taken orally or as a nasal spray), antiviral and antibiotics. 

Solutions for Cleaner Manufacturing and Environmental Challenges
Plastic and Fuel have always been inseparable items of our daily lives and they are the most potent environmental hazards till today. After all these years of research and success scientists are now looking for ways to use biotechnology to make manufacturing of  plastic and fuel – cleaner, more efficient and more sustainable through the use of renewable resources.
We think that perhaps energy production is the only reason for the exploitation of petroleum products but we don’t know that the plastic products that surround us in our home or office are also made from oil — much of it from overseas. That may be changing forever, very soon.

The plastics that are now coming into our home made with corn and other plants, not petroleum, via a biotechnology process. Let us think of the impact on the environment: the plants themselves will be taking carbon dioxide out of the air as they grow, while delivering products that do not add carbon dioxide to the atmosphere in their use or disposal. The result is cleaner air, cleaner water and a cleaner planet.
New fuels like biodiesel and bioethanol are on their way to swipe the market. Biodiesel is made by extracting oils from soybeans and other crops. New biodegradable greases and lubricants for the family car also are being made from agricultural oils. Bioethanol can be made from corn or, using new biotech processes, it can be made from agricultural waste products like wheat straw, cornhusks, rice straw.
Biotechnology is also being applied in more direct ways to environmental cleanup. A process called bioremediation uses microorganisms to reduce, eliminate, or contain contaminants.

It has a great impact on our everyday life. Now, common products such as vitamins, paper and faded blue jeans can be manufactured with less energy and pollution. Also, new technology has given us detergent enzymes to remove deep stains from clothes. These enzymes have replaced the phosphates that used to be a serious pollutant for the nation's rivers and streams.
Agricultural biotechnology can be a solution to the fight against hunger and malnutrition in the developing world. 

While the world population is growing rapidly and is expected to reach or exceed 8 billion people by 2030 particularly in developing countries the amount of available agricultural land is limited.  Only 10 percent of the world's land surface is arable, and over farming and soil erosion are growing problems in some areas. . Already it is estimated that 800 million people do not have access to sufficient supplies of food. 

To overcome these problems, farmers will need to find ways to grow more food using less land. Recently The National Academies and six other international scientific organizations issued a report discussing the role of biotechnology in meeting global food needs. They emphasized the use of GM technology, coupled with important developments in other areas, to increase the production of main food staples, improve the efficiency of production, reduce the environmental impact of agriculture, and provide access to food for small-scale farmers. Other groups-including the International Food Policy Research Institute, Consultative Group on International Agricultural Research, International Service for the Acquisition of Agri-biotech Applications, Pontifical Academy of Sciences and Nuffield Council on Bioethics-have issued similar findings. 

Biotechnology already is beginning to make a contribution. For example:
· The new "Golden rice," enriched with beta carotene, will help combat vitamin-A deficiency, a major cause of blindness in the developing world. “Golden mustard" also may yield provitamin A-enriched cooking oil. Vitamin-A deficiency is a serious condition that can lead to blindness and increase susceptibility to infectious agents. It affects an estimated 200 million people, primarily in developing countries where rice is a dietary staple. 

· To provide more lysine, an important dietary protein, new varieties of corn, sorghum and wheat are being developed.
· To combat the diseases like cholera and diarrhea, which is the leading cause of infant deaths especially in developing countries, "Pharma foods" are being, developed that may help prevent or cure it.
· Plants that resist viral pests, such as a new variety of African sweet potato that wards off the feathery mottle virus, can improve yields of important staple crops. Viral resistance also is being imparted to high-value cucurbit crops grown throughout Southeast Asia. 

· Foods with extended shelf lives can reduce food losses caused by spoilage. 

· Plants that resist toxic or salty soils will increase the areas available for farming in many regions of the world. 

These are just a few examples of what biotechnology can do to improve the lives of people in the developing world. While not a total solution, biotechnology can play an important role in helping developing countries achieve food security. 

Crops improved through biotechnology not only improve farming efficiency, but also have a softer environmental impact than traditional agricultural practices. According to the National Center for Food and Ag Policy, U.S. farmers growing transgenic pest-resistant and herbicide-tolerant cotton, corn and soybeans reduced the total volume of insecticides and herbicides by more than 66 million pounds in 2004. Growing biotech crops also reduces soil erosion by up to 90 percent compared to conventional cultivation, saving valuable topsoil, improving soil fertility, and dramatically reducing sedimentation in lakes, ponds, and waterways.
While the science has constantly proved that foods produced through biotechnology are as safe as conventional foods, but they are not still approved   in some overseas markets. Though these foods have been widely accepted and have a history of safe use in the United States, certain countries-including the United Kingdom, France and other members of the European Union are not in favor of planting or purchasing from another country. 

Many cultures have been slow towards the acceptance of biotech crops. For instance, Europeans have a strong cultural tie to food and they don’t like any perceived change. Also, many countries have not enjoyed a reliable regulatory environment like that in the United States. Outbreaks of mad cow and hoof-and-mouth diseases in the United Kingdom, contaminated soft drinks in Belgium and HIV-tainted blood supplies in France are just some of the mishaps that have made citizens in other nations, especially Europe, suspicious of any government agency's claims that a new technology is safe. This has led some countries to reject the risk-based approach and adopt the precautionary principle, which could delay a new technology on the basis of improbable hypothetical risks. 
In a recent address to CBAC (Canadian biological Advisory Committee) and invited guests, Lord Robert May, President of the Royal Society of the United Kingdom, spoke about “The Public Policy Implications of Genetically Modified Plants in the United Kingdom”. He mentioned the stiff public resistance to the introduction of GM (Genetically modified) foods followed in the wake of fears about food safety, which had been fuelled by events such as the BSE (mad cow disease) crisis. He emphasized the involvement of public in decisions impacting public policy. Further, he noted that GM agenda in the 1980s benefited agri-business and the farmer, but not necessarily the consumer. Cheaper is not automatically the benefit the developed world is asking for, as the public weighs the risks and benefits. It is important for the government to understand that advice on scientific issues with policy implications could not be kept confidential, but had to go public so it could be examined and better understood by citizens. He felt strongly that the public needed to know about both the good things science increasingly opens to us, from helping people live longer, healthier lives to producing cheaper more abundant foods, as well as their adverse consequences, such as climate change and population growth. It was essential to engage the public in discussions about the technology so citizens could make informed choices.

 As the second generation of GM food crops bring clear consumer benefits and attend to environmental concerns, the public will likely adopt an attitude similar to that applied to health products derived through biotechnology, where they can judge the technology closely, measure the risk/benefit ratio for themselves and their families. The real worry for the future is the impact of further intensification of agriculture, including concerns over severe declines in birds and insects. These issues have to be discussed much more thoroughly and publicly. CBAC sponsored a project to devise a methodology that would facilitate dialogue on all issues related to the introduction of GM foods and feed into the marketplace. 

The another debatable concern about technology is about ownership and control of intellectual property—both in terms of what is morally and socially acceptable, and what is economically and politically desirable. Increasingly, people are demanding more from the marketplace. They want environmentally sound and socially responsive production systems and a carefully-defined and proscribed set of attributes from their food. Most of these pressures will require more, not less, governance.
Conclusion
 Biotechnology has its greatest impact in health care including pharmaceuticals. In the future, biotechnology will bring us better health and treatments for disease using agriculture – the only dependable source of production. Right now, scientists are developing plants that produce medicines. They are like "green drug factories" that will produce all kinds of medical products we and our family may need. These benefits are just small examples of the enormous improvements brought by biotechnology over the past 50+ years, since James Watson and Francis Crick first described the DNA molecule. The need is to look forward with broader prospective and acceptability to the world’s largest fastest growing industries.
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