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Introduction

The biotechnological pharmaceutics has been our bilingual model course for years. We wanted to
compile a bilingual textbook in this subject based on our previous teaching experience. After repeated
discussions and revisions in the past three years, the final version of this book is about to be published, but
authors of the book still have concerns. Textbooks are not scientific works, because common theory and basic
concept should be taught to students by textbooks, while the authors are not supposed to express whatever
creativity in their minds. It’s not easy for textbook authors, as scientific researchers like us; we should try
hard not to express our preference or bias to students during teaching. Besides, with the fast development of
biotechnological pharmaceutics, especially in antibody-based drug and gene tech-based drug, which makes
it even harder to compile a textbook. Contagion, cancer and new diseases, such as AIDS, hepatitis B, liver
cancer and lung cancer, need to be treated with biotechnological pharmaceutics. Upon the finish time of this
book, new research breakthroughs had been made; we’ll add these new research data in the second edition
due to the limited time. For this book, readers should have their own thought in the learning process, read
with critique and think with creativity. This book is novel, so we hope this book can broaden readers’ mind
in biotechnological pharmaceutics, and we also hope teachers to use this textbook only as a directory note.
Teachers’ own perspectives and opinions should be expressed while teaching, and only in this way this
textbook can benefit students.

Opinion leaders in many fields participated in compiling this textbook in every chapter, so we tried to
set a high professional standard, and nevertheless it’s impossible to meet every need from readers due to
the different educational background and writing style of authors. This textbook is supposed to stimulate
discussions by experts in the related fields, and critiques are very much appreciated so that we can make a
better improvement and adjustment in next edition. New writers are also welcome to join us in compiling our
next textbook.

This textbook was supported by the Planned Textbook Fund of Chongging University of Technology in
2013. Many thanks to Messrs. Hua Jiang, Charles Y. Zhu and David Nellis for helping us revise and proofread
this textbook.

He Jiang
April 2016 in Chongging
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With the development of human society,
more and more people feel the great influence of
biotechnology on our daily lives, especially of the
impact on human health by biotechnology medicine.
There are more than 300 biotechnology drugs
received market permission in USA or Europe until
March 2011. The global market of biotechnology
drugs is estimated as approximately $92 billion US
dollars. Nowadays the significance of biotechnology
drugs are recognized by more and more people.

Biotechnology: Biotechnology is a field of applied
biology that involves the use of living organisms and
bioprocesses in engineering, technology, medicine and
other fields related to bio-products.The United Nations
Convention on Biological Diversity defines biotechnology
as “Any technological application that uses biological
systems, living organisms, or derivatives thereof, to
make or modify products or processes for specific use.”
In other term “Application of scientific and technical
advances in life science to develop commercial products”
is biotechnology.

Early biotechnology can be traced back to
ancient times. Ancient Egypt people used the Yeast
Saccharomyces to make wine. Then whether traditional
microbial fermentation technology was used in food
fermentation, or the production of antibiotics by
fermentation, are examples of the use of biotechnology.
For modern biotechnology, since the discovery of DNA
structure in the 1950’s, molecular biology development
developed rapidly, and the traditional biotechnology get
a great revolution. Such as the use of cloning technology,
the insulin (insulin) cloned into Escherichia coli. It has
opened up a path of modern biotechnology.
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It contains the main technical areas: genetic
engineering, cell engineering, enzyme engineering,
fermentation engineering, and bio-engineering. Genetic
engineering is the key of biotechnology and the dominant
technology. _

Biotechnology drug or biotechnology medicine is
defined here as “any pharmaceutical product used for
a therapeutic or in vivo diagnostic purpose, which is
produced in full or in part by either traditional or modern
biotechnological means”. Biopharmaceutical refers to
medical drugs produced using biotechnology. They are
proteins (including antibodies), nucleic acids (DNA, RNA
or antisense oligonucleotides) used for therapeutic or in
vivo diagnostic purposes, and are produced by means
other than direct extraction from a native (non-engineered)
biological source.

Biological Drugs: the biological technique medicine,
biochemical medicine, microbial medicine, marine drugs
and biological products are classified as biological drugs.

Biotech Drugs: it was used of genetic engineering
and cell engineering, microbiological engineering, enzyme
engineering, protein engineering, molecular biological
technology to research and develop drugs, which used to
diagnose, treat and prevent the occurrence of diseases.
Now, the world bio-pharmaceuticals technology industry
has entered a period of investment gains, biotechnology
drugs and penetrated into medicine, health food and
cosmetic products in various fields, especially in drug
research, development, production and transformation
has been widely used in the traditional pharmaceutical
industry, bio-pharmaceutical industry has become one of
the most active and fastest-development industries.

Biopharmaceutical industry has been rapidly
expanding with over 15% increased annual revenue
worldwide including China. The rate of increase is higher
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than the overall pharmaceutical industry growth rate,
4%-5% (Global 2008). Since the approval of insulin,
the first recombinant protein on market in early 1980s,
there have been over 100 new recombinant protein and
monoclonal antibody (MAb) entities, and more than 300
non-recombinant biopharmaceuticals including vaccines
and blood products approved by U. S. Food and Drug
Administration (FDA) (www.fda.gov; Rader, 2010).
Biopharmaceutical products or biopharmaceuticals
are clinical reagents, vaccines, and drugs produced
using modern biotechnology for in vivo diagnostics,
prophylaxis, and therapy. This type of molecules
is relatively new and large complex in structure,
manufactured in living systems, such as micro-organisms,
mammalian cells, plants, or animals. Recombinant DNA
and hybridoma technologies have been used to engineer
biological system to produce (D recombinant forms of
natural proteins (human growth humor, cytokines, insulin,
etc.); @ derivatives of natural proteins and living systems
(protein muteins, virus-like particle vaccines, cancer
cell vaccines, immunotoxins, IgG fusion proteins, etc.);
@ viral and plasmid vectors and small interfering RNAs
that carry genetic information for vaccination or gene-
therapy; @ in vivo diagnostic and therapeutic monoclonal
antibodies aiming on a target in a living system. Of
the 27 latest (Jan. 2008-June 2011) FDA approved
biopharmaceutical entities, 18 are recombinant proteins
manufactured using cells, organisms, or animals. The
other 9 are vaccines and therapeutics manufactured from
natural product sources such as human plasma, tissue,
cancer cells, attenuated virus, and bacteria. Among the 18
recombinant products, 12 are produced using mammalian
expression systems, 3 are produced by Escherichia coli (E.
coli), and the remaining 3 are produced by baculovirus,
yeast, and transgenic goats.
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The history of human using technology or living
body to product what they need goes back long ago.
About 10,000 years ago, human cultivated special
plants and special animals to get stable foodstuff origin,
which guaranteed human animation and requirement of
society progress. About 6,000 years ago, human study
to using fermentation technology to get wine and bread
as good taste food. About 2,000 years ago, human used
bean curd and mold living on paste to cure blooding
and ulcerative. A Chinese medical book named Zhou
Hou Liang Fang recorded that a Chinese man, Ge
Hong, used a marine swine to cure endemic goiter in
AD 4 Century, Chinese man Sheng Nong was the first
original biomaterial user as therapeutic medicine. For
example, he used glandula thyreoidea of sheep to cure
deroncus; goiter, and he used Zhi Chehe (placenta)
as invigorator. A famous Chinese ancient doctor,
Li, Shizheng, recorded a large number of medicine
in his book Ben Cao Gang Mu. There were 1892
drugs, including 444 animal medicine except plant
medicine, in the book. Dutchman Leeuwenhoek used
the microscope produced by himself to observe the
microbiological world in 1673. Human began to realize
the existence of microbiology. Englishman Jenna
creatively used bovine smallpox to prevent smallpox
in 1797. Then Frenchman Pasteur successfully carried
out research on and obtained chicken cholera vaccine,
anthrax vaccine, rabies vaccine. Pasteur proved the
causes of organic matter fermentation and that their
degeneration was reduced by microbial, and whoopee
water deteriorating was caused by mixed bacterium.
Pasteur invented the pasteurization, an effective
way to kill bacteria, which has been used till today.
In the last 20 years of the 19th centunry, German
scholar Robert Koch isolated the culture of infective
pathogenic bacteria, including Spore-Forming, Eberth
Ella typhi, mycobacterium tuberculosis, Bacillus
comma, Corynebacterium diphtheria, staphylococci,
Clostridium tetani, Diplococcus intracellularis,
Yersinia pestis, Clostridium botulinum, and Shigella
dysenteriae, The technology of brewing wine



