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Preface |

Nanotechnology is used to study the structures and properties of materials with
the scale of one to a hundred nanometers. Its ultimate goal is to manufacture the spe-
cialized products by using materials’ nano-property at the level of atom and molecule.
Recently, nanotechnology proves its diverse applications to take up the international
market in areas of biomedicine, informatics, energy resource, astronautics, oceano-
graphy and national defense, etc. Hence, so many applications proved its great poten-
tial market. More attentions and financial supports have been paid on this issue of
nanotechnology development in each government and company.

Due to its biomedical application, nanotechnology combines with biotechnology,
a newly emerging cross disciplinary field named nanobiotechnology. This becomes the
new developing area. As its various products accumulate, the research topics of
nanobiotechnology are expanding so rapidly that they mainly involve the areas of
nanobio-material, medicine, nano-genetic carrier, artificial organs with nanobio-com-
patibility, nanobiosensor and image-forming technology, etc. The major goals include
early diagnosis, advancement of clinical treatment and improvement of biological
species.

Within the subjects of nanotechnology, nanobiotechnology has the great poten-
tial to be developed as one of the advanced intelligent technology. The book is edited
by Professor Yangde Zhang, who is the Expert-in-Chief in nanobiological technology
and drug filtration in the area of biology and modern agriculture of National 863 Plan,
Director of National Key Laboratory of Nanobiological Technology, the Ministry of
Health, the People’s Republic of China. The book, Nanobiotechnology, is the first
nanobio-specialized work. It systematically introduces the features, materials, equip-
ments, application areas and development domains of nanobiotechnology. This publi-
cation would {ill the gap of understanding multi-subjects of nanotechnology, and it is
a valuable reference book for the research and development of biology, medicine and
pharmacology. Meanwhile, this book could be used as the textbook of science, engi-
neering and medical graduate studies.

Chunli Bat
Academician of Chinese Academy of Sciences

First Vice president of Chinese Academy of Sciences
Director of National Center for NanoScience and Technology, P. R. China
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Preface ||

As one of the most future-oriented technologies, nanobiotechnology is the con-
vergence of nanctechnology with biotechnology, the application of nanotechnology in
biology area and covers biology, medicine, chemistry and physics areas.
Nanobiotechnology is one of the key technologies of the 21st century. Applications of
nanobiotechnology offer huge economic, medicine foundation, clinical and technolo-
gical potentialities. During the “Ninth Five-year” period, the “863 Plan” supported by
government starts the projects of improving nanobiotechnology; during the “ Tenth
Five-Year” period, the “863 Plan” makes the nanobiotechnology as the priority sub-
ject to support. It’s also on the list of the “973 Plan” and the Natural Science Fund.
In October of 2002, National Key Laboratory of Nanobiological Technology, the
Ministry of Health, the People’s Republic of China was established in Changsha.
That is our country’s official start of the research on nanobiotechnology in medicine
and pharmacy industry; that implies our country is fighting to occupy the peak of the
international nanobiotechnology. Under the supervision of Professor Yangde Zhang,
who is the expert of nanobiotechnology subject management by the “863 Plan”, Na-
tional Key Laboratory of Nanobiological Technology, the Ministry of Health, made
successes in sophisticated researches on “nano-drug transporter”, “nano-gene trans-
porter’, “treatment of liver carcinoma by magnetic nano particles of Adriamycin”,
“nanotechnology in Chinese medicine” and many other internationally advanced pro-
jects.

The publication of Nanobiotechnology has significances on the improvement of
nanobiotechnology and nanomedicine. Professor Yangde Zhang, who devoted himself
to the combination of medicine and engineering, has years’ experience in surgery,
nanobiotechnology and biological technology research. He has not only comprehen-
sive knowledge but also rich scientific experience. He summarized his own research
results and the current progress of nanobiotechnology research work in the world.
And also he summed up the application of nanobiotechnology in biological medicine
and agriculture, and discussed the details of nano-drug transporter, manufacture of
nanobiological materials, combination of nanobiotechnology and molecular biology.
This publication, which combines scientific expression, original in choice of subjects
and practical usage together, can be used as a textbook or a reference for technical
persons, graduate and undergraduate students majoring in medicine, biological engi-
neering and agriculture. I sincerely hope that this publication would motivate the app-
lication and development of the nanobiotechnology, which is a new subject, and
make nanobiotechnology play a great role in the progress in medicine, biological engi-
neering and agriculture,

Boyun Huang

Academician of Chinese Academy of Engineering

President of Central South University, Professor in Material Science

Expert-in-Chief, Expert Committee of National “863” High-technology Project in the Field of New Materials
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Foreword

During the 21st century, nanotechnology obtains the world’s attention due to its
revolutionary theory and technical features. It extends our view of nature into micro-
cosm. Therefore, it allows us understand the basic principles of biological functional
units, and exploit and create the structures and processes for novel functional materi-
als. Nanotechnology has no less contribution to science and technology as biotechnolo-
gy and information technology do.

Nanobiotechnology is the convergence of nanotechnology and biotechnology and a
major component of nanobiotechnology. It is a promising research topic in areas of
biotechnology and medicine. Nanotechnology covers the theory and technology of
physics, chemistry, medicine, material science, biomedical engineering and biology.
Due to its rich fruit of research and theoretical base, its distinct technological and ex-
perimental methods can not be substituted by any other subject. Hence, a totally new
subject——nanobiotechnology comes into being. It will have widespread and explicit
applications in the area of medicine and pharmacy. Nanobiotechnology could be app-
lied in diagnosis, treatment and prevention of diseases. It is the plateau of research
field of the 21st century which is a hot research field invested by many developed
countries and it is also the case in china. Nanobiotechnology breaks the structure of
the traditional biomedicine and launches a revolution of biomedicine. Those countries
that step into studies of nanobiotechnology will gain first market value in this emerg-
ing sector. That’s actually the main reason why many technologically advanced states
invest such a big amount of financial support into nanobiotechnology research and try
to control the world market. In Apr. 2005, “Sino-Germany Nanobiotechnology
Conference” was held in Changsha, Hunan. It is shown that both China and Ger-
many attach importance to the field of nanobiotechnology. Sino-America and Sino-
Anglo conferences will be held soon. '

In order to assist our scholars to master the knowledge of nanobiotechnology, to
produce our own nanobiotechnology products as soon as possible, we publish the
book, Nanobiotechnology. Its first chapter introduces the concepts, research history
and application of nanobiotechnology, and current available research methods all over
the world. The second chapter describes the theory and application of STM and
AFM. From the third to the fifth chapter, it focuses on the concepts, characteristics,
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developments and applications of nanobiological materials, briefs the concepts, pat-
terns, characteristics, manufacturing and clinical applications of nano-drug carrier;
and discusses the applications of nanobiosensors, nanodiagnostics and nanotechnology
within the life science industry. The sixth chapter introduces nano-traditional-Chi-
nese-medicine. The book also presents two very innovative subsets of nanobiotechno-
logy—nanobionics and nanobiochip.

I am indebted to those who give me strong supports for the writing and publica-
tion of this book: Academician Chunli Bai, Academician Boyun Huang, Academician
Yuquan Wei, Academician Fazu Qiu, Academician Depei Liu, Academician Nanshan
Zhong, Academician Jishan He, Academician Mingji Tu, Researcher Qian Liu, Re-
searcher Chen Wang, Researcher Guoming Qi, Researcher Lei Jiang, Researcher
Hanping Jiang, Professor Jianping Wang, Professor Yingjun Wang, Professor Yubao
Li, Professor Ning Gu, Professor Zaide Wu, Jonathan Sackier M. D., David L.. M.
D., William Charles M. D., Robert G. M. D., James Libutti M. D. and Philip
E. Parsons M. D..

In order to cover the latest progress of the nanobiotechnology, this book has been
renovated more than 10 times. During the editing process, there were tremendous
amount of work to accomplish in a short period. Hence, my gratitude goes to Haowei
Zhang M. D., Liansheng Gong M. D., Yifeng Pan M. D., Researcher Hanping
Jiang, Ying Sun M. D., Yifan Li Ph. D., Qin Liu M. D., Jingfeng Zhao M. D.,
Weidong Liu M. D., Professor Nianfeng Li, Yulin Luo M. D., Xiande Zou M.
D., Jian Zhou M. D., Jian Peng M. D., Yan Guo Ph. D., Denggao Zhai M. D.,
Mingmei Liao M. D., Xin Jin M. D., Xin Wei Ph. D., and so on. Without their
help, the book would not be published in time.

Nanobiotechnology introduces the basic knowledge with the emphasis on applica-
tions in biology and medicine areas of nanotechnology. In this book, the introduction
and discussion of nanobiotechnology is presented in an accessible and easily absorbed
way. It is a perfect guide and reference book for research and investment in biology,
medicine and pharmacy industry. Meanwhile, this book could be used as a textbook

of science, engineering and medical graduate /undergraduate students.

Yangde Zhang
Changsha, 2005
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