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The most striking feature of the Earth is the
existence of life and the most striking feature of
life is its diversity on the Earth. Today’s biodiversity
is the result of 3.5 billion years of evolution. In the
present fast moving biotechnological world,
biodiversity and natural ecosystem play a major
role in the enhancement of human needs. Human
domination of the Earth’s ecosystem is reducing
diversity of species within many habitats
throughout the world. Biotechnology is also
contributing for such instances from its varied type
of activities. Hence the present need is developing
wiser ethical and safety aspects of our ecosystem
without compromising the development. Thus,
education on bioethics and biosafety is essential at
present.

In 1971, the biologist Van Rensselaer Potter first
coined the term “bioethics”. Potter used the term
to refer to a new field devoted to human survival
and an improved quality of life. Gradually, the term
“bioethics” came to refer to “the broad terrain of
the moral problems of the life sciences, ordinarily
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taken to encompass medicine, biology, and some
important aspects of the environmental, population
and social sciences. A special field of bioethics is
needed because, for better or for worse, the present
century will probably be best described as the
biological century or the biological age. Not only
advances in medical science, but advances in many
other fields will likely have biological components
as well. We cannot hide our heads in the sand and
pretend that difficult questions are not on their
way, indeed, we already know about many of them,
or at least their broad outlines.

Many people have voiced concern about
biotechnology and genetic engineering. Scientists
have considered the issue of safety over recent
years. Prevention of large-scale loss of biological
integrity referring to human health as well as
ecology is defined as “biosafety”. Biosafety issues,
including human safety, environmental safety, food
safety, socioeconomic impacts, ethical and moral
issues to be clearly followed for any product of
biotechnology, either living or non-living products,



before their widespread use or application. Thus,
biosafety aspects are considered in large number
of biotechnology syllabi throughout the world.

This book is an attempt to give information in a
single volume much needed by the students,
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scholars and scientists of different disciplines in
biotechnology. I congratulate Dr. M.K. Sateesh
for his efforts in bringing out this book. I am
confident that the students, teachers and research
workers will receive this book.

Dr. T. Prabhu
B.Sc., M.B.B.S., M.D., FICP.,

Chairman, Medical Advisory Board,
LN Lifecare Pvt. Ltd., Bangalore



Biotechnology is a much sought after subject these
days. The reasons behind this scenario are many.
Some being, tremendous growth of industries,
high pay scales, simulating stories in the media
about large-scale genomic sequencing such as
human genome sequencing and new studies on
genetic diseases. This makes it very challenging
for a teacher to sustain the students’ enthusiasm
while at the same time not to forget the basic moral
principles of life and environment. Biotechnology
has to be adapted to the wider arena of social and
ethical contexts. The focus of the present-day
biotechnologists is on goal-oriented approaches,
without understanding the sustainable
developments that form the environment.

Biosafety and Bioethics introduces the readers to
the basic concepts of ethics and safety that are
essential for various branches of science, which
use different components of the environment for
technical procedures. The study of biosafety and
bioethics has had a major impact on all the biological
sciences and the quality of human life. Significant
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achievements have been made using many
prokaryotic and eukaryotic organisms to understand
the principles that govern life. Many such
achievements made by biotechnologists have helped
in developing new branches of science such as
molecular biology, genetic engineering, proteomics
and genomics. Thus, the field of biotechnology is a
major branch of science encompassing several
smaller branches of it. Bioethics is a very complex
and difficult subject as it concerns troubling
questions like the nature of life and death, the kind
of life to be considered worth living, what constitutes
murder, how people in very painful circumstances
should be treated, what are the responsibilities of
one human being to others, and other such. Bioethics
is not a wholly independent field. It has to draw a
great deal from other ethical discussions.

Today, the medical technology is pushing the limits
of what humans can do as also our understanding
of such discussions. Medicine, today, forces us
to confront the nature of life and death in a manner
that we are not accustomed to. This has



necessitated the application of ethical principles
and arguments to medical and biological issues.
Although medical professionals are educated to
handle triage that involves technical questions like
who has the best chances of survival, neither they
nor other members of the society are trained for
situations involving ethical triage. In our pluralistic
society, we are faced with a diversity of values
and ethical ideals, but it is difficult to tell which
values need to be employed when and which ethical
dilemmas deserve our immediate attention.

One of the results seems to be that we are forced
to deal with one crisis after another. Our lack of
sound reasoning and coherent values prevents us
from engaging in careful and advance deliberations
that would make it easier for us to handle new
situations. Today, bioethics has become more a
matter of crisis management and less of reasoned
discourse. A special field of bioethics is needed
because, for better or for worse, the coming
century will probably be best described as the
Biological Century or the Biological Age (in contrast
to the Industrial Age that the West so recently
experienced). Not only advances in medical
science, but advancements in many other fields
too will likely involve biological components.

Throughout the world, many people are voicing
increasing concern about biotechnology and
genetic engineering. Scientists have also
considered the issue of safety over the recent years.
A special committee of the National Academy of
Sciences specifically reviewed the issues on the
introduction of genetically engineered organisms
using recombinant DNA (rDNA) technology into
the environment. It concluded that there is no
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evidence of any specific hazards existing either in
the use of rDNA technique or in the transfer of
genes between unrelated organisms, and that the
risks associated with the introduction of rDNA
engineered organisms are the same kind as those
associated with the introduction of unmodified
organisms. Thus, at present more emphasis has
to be given on using releasing, transporting and
handling of potentially dangerous or new organisms
in science. While taking any decision, a balanced
integration of scientific and social knowledge
should be considered.

Biotechnology is one of the most exciting areas of
natural sciences and its applications have to reach
the common man. Biotechnology has attracted
worldwide attention after the successful mapping
of the entire human genome in February 2001 by
the National Institute of Health and Celera
Genomics. In December 2002, the birth of Baby
Eve, claimed to be the first cloned human, has
only reinforced the global attention on
biotechnology. This branch of science is
considered a field that can end the world’s hunger
in a lesser duration. It is no longer a specialized
segment of science confined to high-tech
laboratories. The subject of biotechnology is now
entering into the degree and even pre-university
classes. The common man today talks of
biotechnology in the same breath as he talks about
information technology. Newspapers too are given
information on all fields of biotechnology to educate
the masses. The Government of India framed a
draft of the biotechnology policy in 2005. This
further attracted more and more categories of
people from all walks of life to know about the
role of biotechnology in society.



Biotechnology is an interdisciplinary field
encompassing not only biological sciences but also
material sciences. Owing to this interdisciplinary
nature, biotechnology finds appeal in both science
as well as engineering students. The present book
is intended to be an introduction to the subject for
the students of both streams. An integrated
approach to biosafety and bioethics has been
adopted in the book. The content has been
systematically presented, built up with simple and
clear illustrations, and contains both a historical
account and the latest information on the subject.

Biosafety and Bioethics has been written to meet
the requirements of the students of biotechnology
of various universities and engineering institutes.
It provides an insight into the basics of bioethics
and biosafety in the field of biotechnology.

Under ‘biosafety’, topics such as socio-economic
impact of biotechnology, biosafety regulations,
biosafety protocol and its implementation,
guidelines for research and release of transgenic
organisms, public education of transgenic
organisms production, handling and disposal of
hazardous material, good manufacturing practices
and good laboratory practices are dealt with. It
also includes topics such a IPR and their impact
on biodiversity, Indian Biodiversity Act,
international organizations dealing with IPR and
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their related issues, traditional knowledge and their
exploitation, ethical and safety issues in
consumption of GM foods.

Under ‘bioethics’, topics such as the study of
Human Genome Project (HGP), along with the
ethical, legal and social issues involved in it,
molecular detection of presymptomatic genetic
diseases, prenatal diagnosis, fetal sex determination,
genetic diversity research and related ethical issues,
stem cell research, use of animals and humans in
research and testing, organ transplantations,
xenotransplantation, human and animal cloning
along with related ethical and social issues, have
been dealt with. It also covers other topics like the
intellectual property rights (IPR), patents,
biodiversity, genetically modified foods and crops
and labeling of GM products with related ethical
issues. This part of the book explains both basic
and applied aspect of bioethics.

Though I have tried to make the book
comprehensive and correct in all respects, it is
possible that some errors might still have been left
due to oversight. Any suggestions or constructive
criticism from the readers will be deeply
appreciated and carefully considered in the
preparation of the next edition.

M.K. Sateesh
mk.sateesh@gmail.com
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