Preface

A biomaterial is any matter, surface, or construct that interacts with biological systems. The development
of biomaterials, as a science, is about fifty years old. The study of biomaterials is called biomaterials
science. It has experienced steady and strong growth over its history, with many companies investing
large amounts of money into the development of new products. Biomaterials science encompasses
elements of medicine, biology, chemistry, tissue engineering and materials science.

Biomaterials can be derived either from nature or synthesized in the laboratory using a variety of
chemical approaches utilizing metallic components or ceramics. They are often used and/or adapted for a
medical application, and thus comprises whole or part of a living structure or biomedical device which
performs, augments, or replaces a natural function. Such functions may be benign, like being used for a
heart valve, or may be bioactive with a more interactive functionality such as hydroxy-apatite coated hip
implants. Biomaterials are also used every day in dental applications, surgery, and drug delivery. E.G. A
construct with impregnated pharmaceutical products can be placed into the body, which permits the
prolonged release of a drug over an extended period of time. A biomaterial may also be an autograft,
allograft or xenograft used as a transplant material.

Materials scientists are currently paying more and more attention to the process inorganic crystallization
within a largely organic matrix of naturally occurring compounds. This process typically occurs at
ambient temperature and pressure. Interestingly, the vital organisms through which these crystalline
minerals form are capable of consistently producing intricately complex structures. Understanding the
processes in which living organisms are capable of regulating the growth of crystalline minerals such as
silica could lead to significant scientific advances and novel synthesis techniques for nanoscale composite
materials—or nanocomposites.

Biological engineering, biotechnological engineering or bioengineering (including biological systems
engineering) is the application of concepts and methods of biology (and secondarily of physics, chemistry,
mathematics, and computer science) to solve real-world problems related to the life sciences and/or the
application thereof, using engineering's own analytical and synthetic methodologies and also its
traditional sensitivity to the cost and practicality of the solution(s) arrived at. In this context, while
traditional engineering applies physical and mathematical sciences to analyze, design and manufacture
inanimate tools, structures and processes, biological engineering uses primarily the rapidly developing
body of knowledge known as molecular biology to study and advance applications of living organisms.

The differentiation between biological engineering and overlap with Biomedical engineering can be
unclear, as many universities now use the terms "bioengineering" and "biomedical engineering"
interchangeably. Biomedical engineers are specifically focused on applying biological and other sciences
toward medical innovations, whereas biological engineers are focused principally on applying biology -
but not necessarily to medical uses. Neither biological engineering nor biomedical engineering is wholly
contained within the other, as there are non-biological products for medical needs and biological products
for non-medical needs.
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An especially important application is the analysis and cost-effective solution of problems related to
human health, but the field is much more general than that. For example, biomimetics is a branch of
biological engineering which strives to find ways in which the structures and functions of living
organisms can be used as models for the design and engineering of materials and machines. Systems
biology, on the other hand, seeks to utilize the engineer's familiarity with complex artificial systems, and
perhaps the concepts used in "reverse engineering", to facilitate the difficult process of recognition of the
structure, function, and precise method of operation of complex biological systems.

Thus biological engineering is a science-based discipline founded upon the biological sciences in the
same way that chemical engineering, electrical engineering, and mechanical engineering are based upon
chemistry, electricity and magnetism, and classical mechanics, respectively.

ICBB conference provides a forum for engineers and scientists in academia, industry, and government to
address profound issues including technical challenges, safety, social, legal, political, and economic issues,
and to present and discuss their ideas, results, work in progress and experience on all aspects of
Biomaterial and Bioengineering.

The Organizing Committee thanks the sponsors, government agencies and sponsors that contributed
definitely to the conference success.
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