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Abstract:The major areas of research and development in biotechnology are maturing at a rapid rate, and may 
soon converge with one another. These emerging biotechnology areas range from the development of new medicines 
and drugs, genetically engineered foods, biologically controlled industrial manufacturing processes, and biologically 
based computing devices to the creation of new industrial materials and devices based upon biological structures and 
the use of biotechnology in food production. Each of these research areas carries the potential for strong societal 
reaction. 
This paper sets out to clarify the future of biotechnology. 
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Introduction:Biotechnologies are processes that seek to preserve or transform biological 
materials of animals, vegetable, microbial or viral origin into products of commercial, 
economic, social and/or hygienic utility and value. 
As we move into the 21st century it has become clear that biotechnology is certain to play a key 
role in economic and social development throughout the world. 
The era of modern biotechnology began in the early 1970s as a result of two major 
breakthroughs in the molecular biology. The first was the discovery that a gene from one 
organism could be isolated and inserted into the genome of another. The second breakthrough 
was the discovery of techniques for fusing and multiplying cells.Taken together the impact was 
potentially revolutionary. 
 
Future of Biotechnology 
By the early 1980s therapeutic proteins such as insulin, human growth hormone were being 
manufactured on an industrial scale and biotechnology applications to agriculture were 
beginning to be appreciated too. 
The 1990s have seen dramatic advances in our understanding of how the biological organisms 
function at the molecular level, as well as in our ability to analyse, understand and manipulate 
DNA molecules.It has given rise to the scientific discipline of genomics. 
In 1990, over 70 genetically modified(GM) varieties of crops were registered for commercial 
cultivation worldwide. These include new varieties of cotton, potato, pumpkin, tobacco and 
tomato.  
But over the past 10 years or so, third generation biotechnology has become a growth sector in 
the industrialized countries of Europe, North America and Japan. 
Over the past 20 years, biotechnologies have evolved from intellectually intriguing biosciences 
into diversifying industries that produce useful biologicals from biocatalytic reactions, 
genetically modified bacteria, fungi, viruses, plant, mammalian and insect cells.Some 
techniques modify genetic composition and expressions; others accelerate and adjust metabolic 
processes.Of particular interest to bioengineers are reliable means to expand from laboratory to 
factory scale, and technologies for the isolation, purification and sterilization of end products. 
The converging and synergistic spectrum of emerging biotechnology areas range from the 
development of new medicine and drugs, genetically engineered foods, biologically controlled 
industrial manufacturing processes, and biologically based computing devices to the creation of 
new industrial materials and devices based upon biological structures and the use of 
biotechnology to sustain, improve, and nourish our global environment. Each of these areas is 
described below in greater depth. 
 
1-Agricultural biotechnology 
Traditionally, food crops such as wheat, corn, and rice were bred for hardiness and yield 
through the slow and laborious crossing of different crop strains, and the ultimate results of 
these experiments took years to ascertain.Today, the highly refined genomic and genetic 
engineering of agricultural products may be carried out in weeks to months, compressing the 
breeding cycle from 100 to 1000 fold. 
The applications of biotechnology in agriculture are not limited to food and feed 
crops.Researches are exploring ways to make trees grow more quickly and to be more disease      
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and stress resistant.Genetic engineering is also being applied to the recovery of tree species 
threatened by disease.The discovery of genes responsible for resistance to the fungus in a few 
surviving trees may make it possible to develop resistance in genetically modified trees. 

 

Researches are looking to engineer flowers and potted plants to have different shades of color 
and intensity than would normally be found in nature, and are investigating ways to change their 
size and shape. 
Scientists are working on ways to use biotechnology for environmental preservation and 
remediation. For example, they are working with a number of plant species to enhance their 
natural ability to absorb and store toxic and hazardous substances. 
 
2-Industrial biotechnology 
Industrial biotechnology has large potential to substantially impact industrial production and 
thereby contribute to a more sustainable future. 
Reduction in greenhouse gas emissions, energy, and water usage are examples of the benefits 
brought about by cleaner, greener, and simpler bio-processes.Industrial biotechnology can also 
reduce the dependency on fossil fuels through the utilization of renewable resources. 
Within the next 50 years it is probable that the biocatalytic manufacturing processes may evolve 
to an extent which permits the totally biological fabrication of consumer goods such as clothing, 
plastic goods, and building materials.Concurrently, biocatalytic approaches may assist in and 
support the assembly of more complex machine products such as appliances, automobiles, and 
perhaps even electronic components. 
 
3-Human therapeutics 
Several approaches are underway to improve the substantially therapeutic development process, 
including molecular breeding, pharmacogenomics, and embryonic stem cell technology. 

 Molecular breeding:turning biotechnology into nanotechnology 
Molecular breeding allows ‘‘end-users’’ requiring a particular function or set of functions to  
define their desired product and leverage the diversity of evolution to achieve that end-state 
without requiring a rationale for drug design; the diversity of evolution provides the creative 
materials, and a well-designed functional assay permits detection of an evolutionary solution. 
It is now possible to reengineer protein structure by shuffling the internal components within a 
protein and select for massively increased function in weeks, mimicking what occurs over the 
course of 10000 years of natural selection. 

 Pharmacogenomics:customizing medicine for the individual  
Pharmacogenomics is the science of developing a customized and personalized medicine. 
By articulating and identifying the genetic uniqueness in each of us, the genetic variations 
separating us from one another can be used to refine the therapeutic strategies intended to treat a 
particular disease state, whether through a customized dosage regime or the design from scratch 
of a highly specific therapeutic. 

 Embryonic stem cell technology: towards the fountain of youth   
Using a combination of embryonic stem-cell technology and retroviral therapy, it may soon be 
possible to design new functions in aging or diseased organs, to grow new cells, tissues, and 
organs from scratch, and, potentially, to slow or even stop the molecular clock of aging . 
A plethora of regeneration technologies may soon be possible. Diabetic patients may benefit 
from the implantation of nonimmunogenic, functioning pancreatic cells. Cardiovascular patients 
may enjoy potential benefits from newly grown blood vessels and arteries.  
 
 4-Environmental bioengineering 
Many environmental challenges have arisen from the unregulated use of technology developed 
from the time of the industrial revolution. Often, these technologies resulted in contaminated 
soil,water,and air, with far-reaching 
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and unanticipated implications for our global ecology. These industrial era environmental 
challenges may be resolved through the wise application of biotechnology in the development 
of sustainable, environmentally friendly manufacturing processes.        

 

For each of these environmental challenges, the cleansing function of biotechnology would arise 
through highly controlled and localized biodegradation, in which the engineered microbe would 
consume the target waste over a discrete time window, after which the microbe would expire. 
This could be assured by having the microbial cleaner organism depend on a complex 
combination of extraordinarily scarce nutritional inputs not found in nature, so that when the 
small supply of artificially created nutrient is fully consumed, there is none available to sustain 
continued existence beyond the cleaning period. 
 
5- Bioengineering 
The incorporation of biological components as design elements carrying out highly specific 
functions can be projected by considering the current uses of biological circuits within the living 
cells and extending these functions to devices outside of the body. 
 
6-Materials science 
The natural diversity inherent to biology provides for a bountiful pool of resources to draw upon 
in the enhancement and creation of novel materials. The reengineering of molecular and cellular 
processes to serve in roles and functions unrelated to the conditions in which these process arose 
provides for an especially rich source of innovation . 
Through the incorporation of biological components, substantial functional enhancements to 
existing materials are also likely. Structurally, fabrication materials, textiles, and device 
components may be manufactured that manifest environmental monitoring. 
The proliferation of self-regulating materials are also likely. For example, self-cleaning 
materials may soon exist, in which embedded biomolecules drive enzymatic processes that 
remove bacterial or chemical contaminants.  
 
Conclusion:  
Given the breadth and depth of advances underway in biotechnology, there is a strong potential 
for a reemergent, neosymbolist era. Similarly, fundamental drivers may shape this new era of 
self-reconsideration. The complete decoding of our physiology down to individual genes, 
proteins, and even individual thoughts and emotions may profoundly impact our self-perception 
of health, disease, aging, personality, and soul. Alteration of the carrying capacity of our planet 
through agricultural biotechnology may fundamentally change our relationship with the ecology 
in which we live. Rapid improvements in industrial manufacturing, materials science, and 
bioengineering may deeply impact both the nature and flow of information and materials 
through our economy. In each of these endeavors, emotions may run high as we further 
articulate our common societal values.Special interest groups may feel antagonized and 
polarized as these conversations proceed. Ultimately our ability to use biotechnology to create a 
better world for all the creatures on the Earth depends upon our ability to exercise wisdom, 
compassion, and respect for one another. 
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