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Macromolecular Science and Engineering
This book is for a first course in robotics, especially in unmanned aerial or
underwater vehicles.

Biomimetics -- Materials, Structures and Processes
Advanced Dental Biomaterials is an invaluable reference for researchers and
clinicians within the biomedical industry and academia. The book can be used by
both an experienced researcher/clinician learning about other biomaterials or
applications that may be applicable to their current research or as a guide for a
new entrant into the field who needs to gain an understanding of the primary
challenges, opportunities, most relevant biomaterials, and key applications in
dentistry. Provides a comprehensive review of the materials science, engineering
principles and recent advances in dental biomaterials Reviews the fundamentals of
dental biomaterials and examines advanced materials’ applications for tissues
regeneration and clinical dentistry Written by an international collaborative team
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of materials scientists, biomedical engineers, oral biologists and dental clinicians in
order to provide a balanced perspective on the field

Biologically Inspired Design
The World of Nano-Biomechanics, Second Edition, focuses on the remarkable
progress in the application of force spectroscopy to molecular and cellular biology
that has occurred since the book's first edition in 2008. The initial excitement of
seeing and touching a single molecule of protein/DNA is now culminating in the
development of various ways to manipulate molecules and cells almost at our
fingertips, enabling live cell operations. Topics include the development of
molecular biosensors, mechanical diagnosis, cellular-level wound healing, and a
look into the advances that have been made in our understanding of the
significance of mechanical rigidity/flexibility of protein/DNA structure for the
manifestation of biological activities. The book begins with a summary of the
results of basic mechanics to help readers who are unfamiliar with engineering
mechanics. Then, representative results obtained on biological macromolecules
and structures, such as proteins, DNA, RNA, polysaccharides, lipid membranes,
subcellular organelles, and live cells are discussed. New to this second edition are
recent developments in three important applications, i.e., advanced AFM-data
analysis, high-resolution mechanical biosensing, and the use of cell mechanics for
medical diagnosis. Explains the basic physical concepts and mathematics of
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elementary mechanics needed to understand and perform experimental work on
small-scale biological samples Presents recent developments of force-based
biosensing Includes novel applications of nano-biomechanics to the medical field

Biomimetics for Architecture
The manufacturing industry will reap significant benefits from encouraging the
development of digital manufacturing science and technology. Digital
Manufacturing Science uses theorems, illustrations and tables to introduce the
definition, theory architecture, main content, and key technologies of digital
manufacturing science. Readers will be able to develop an in-depth understanding
of the emergence and the development, the theoretical background, and the
techniques and methods of digital manufacturing science. Furthermore, they will
also be able to use the basic theories and key technologies described in Digital
Manufacturing Science to solve practical engineering problems in modern
manufacturing processes. Digital Manufacturing Science is aimed at advanced
undergraduate and postgraduate students, academic researchers and researchers
in the manufacturing industry. It allows readers to integrate the theories and
technologies described with their own research works, and to propose new ideas
and new methods to improve the theory and application of digital manufacturing
science.
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Laser Ablation
Laser welding is a rapidly developing and versatile technology which has found
increasing applications in industry and manufacturing. It allows the precision
welding of small and hard-to-reach areas, and is particularly suitable for operation
under computer or robotic control. The Handbook of laser welding technologies
reviews the latest developments in the field and how they can be used across a
variety of applications. Part one provides an introduction to the fundamentals of
laser welding before moving on to explore developments in established
technologies including CO2 laser welding, disk laser welding and laser micro
welding technology. Part two highlights laser welding technologies for various
materials including aluminium and titanium alloys, plastics and glass. Part three
focuses on developments in emerging laser welding technologies with chapters on
the applications of robotics in laser welding and developments in the modelling
and simulation of laser and hybrid laser welding. Finally, part four explores the
applications of laser welding in the automotive, railway and shipbuilding industries.
The Handbook of laser welding technologies is a technical resource for researchers
and engineers using laser welding technologies, professionals requiring an
understanding of laser welding techniques and academics interested in the field.
Provides an introduction to the fundamentals of laser welding including
characteristics, welding defects and evolution of laser welding Discusses
developments in a number of techniques including disk, conduction and laser
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micro welding Focusses on technologies for particular materials such as light metal
alloys, plastics and glass

Laser Growth and Processing of Photonic Devices
The World of Nano-Biomechanics
Handbook of Laser Welding Technologies
From simple cases such as hook and latch attachments found in Velcro to
articulated-wing flying vehicles, biology often has been used to inspire many
creative design ideas. The scientific challenge now is to transform the paradigm
into a repeatable and scalable methodology. Biologically Inspired Design explores
computational techniques and tools that can help integrate the method into design
practice. With an inspiring foreword from Janine Benyus, Biologically Inspired
Design contains a dozen chapters written by some of the leading scholars in the
transdisciplinary field of bioinspired design, such as Frank Fish, Julian Vincent and
Jeannette Yen from biology, and Amaresk Chakrabarti, Satyandra Gupta and Li Shu
from engineering. Based in part on discussions at two workshops sponsored by the
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United States National Science Foundation, this volume introduces and develops
several methods and tools for bioinspired design including: Information-processing
theories, Natural language techniques, Knowledge-based tools, and Functional
approaches and Pedagogical techniques. By exploring these fundamental theories,
techniques and tools for supporting biologically inspired design, this volume
provides a comprehensive resource for design practitioners wishing to explore the
paradigm, an invaluable guide to design educators interested in teaching the
method, and a preliminary reading for design researchers wanting to investigate
bioinspired design.

Biomimetic Research for Architecture and Building
Construction
This book presents in a concise way the Mie theory and its current applications. It
begins with an overview of current theories, computational methods, experimental
techniques, and applications of optics of small particles. There is also some
biographic information on Gustav Mie, who published his famous paper on the
colour of Gold colloids in 1908. The Mie solution for the light scattering of small
spherical particles set the basis for more advanced scattering theories and today
there are many methods to calculate light scattering and absorption for practically
any shape and composition of particles. The optics of small particles is of interest
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in industrial, atmospheric, astronomic and other research. The book covers the
latest developments in divers fields in scattering theory such as plasmon
resonance, multiple scattering and optical force.

Biomimetic Approaches for Biomaterials Development
The book presents an outline of current activities in the field of biomimetics and
integrates a variety of applications comprising biophysics, surface sciences,
architecture and medicine. Biomimetics as innovation method is characterised by
interdisciplinary information transfer from the life sciences to technical application
fields aiming at increased performance, functionality and energy efficiency. The
contributions of the book relate to the research areas: - Materials and structures in
nanotechnology and biomaterials - Biomimetic approaches to develop new forms,
construction principles and design methods in architecture - Information and
dynamics in automation, neuroinformatics and biomechanics Readers will be
informed about the latest research approaches and results in biomimetics with
examples ranging from bionic nano-membranes to function-targeted design of
tribological surfaces and the translation of natural auditory coding strategies.

Fundamentals of Digital Manufacturing Science
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Materials for Biomedical Engineering: Biopolymer Fibers discusses the use of
biopolymer fibers in the development of biomedical applications. It provides a
recent review of the main types of polymeric fibers and their impact in biomedicine
and related fields. The development of different instruments, such as sensors,
medical fibers, and textiles are discussed, along with how they greatly benefited by
progress made in polymeric fibers. The book provides a comprehensive and
updated reference on the latest research in the field of biopolymers and their
composites in relation to medical applications. Provides a valuable resource of
recent scientific progress, highlighting the application and use of polymeric fibers
in biomedical engineering that can be used by researchers, engineers and
academics Includes novel opportunities and ideas for developing or improving
technologies in biopolymers by companies, biomedical industries, and other
sectors Features at least 50% of references from the last 2-3 years

Boron Nitride Nanotubes in Nanomedicine
Covering current advances in the science and technology of polymeric and organic
materials, each chapter is a self-contained review of progress, and particular
emphasis has been placed on obtaining an overall understanding of the state of
the art in each area. This is the first book to provide a background perspective on
this field of research, and is suitable for both professional researchers and
postgraduate students.
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Multiphoton Lithography
The book covers self-healing concepts for all important material classes and their
applications: polymers, ceramics, non-metallic and metallic coatings, alloys,
nanocomposites, concretes and cements, as well as ionomers. Beginning with the
inspiration from biological self-healing, its mimickry and conceptual transfer into
approaches for the self-repair of artificially created materials, this book explains
the strategies and mechanisms for the readers' basic understanding, then covers
the different material classes and suitable self-healing concepts, giving examples
for their application in practical situations. As the first book in this swiftly growing
research field, it is of great interest to readers from many scientific and
engineering disciplines, such as physics and chemistry, civil, architectural,
mechanical, electronics and aerospace engineering.

Japanese Technical Periodical Index
This book covers key theoretical and practical aspects of optics, photonics and
lasers. It addresses optical instrumentation and metrology, photonic and
optoelectronic materials and devices, nanophotonics, organic and bio-photonics
and high-field phenomena. Researchers, engineers, students and practitioners
interested in any of these fields will find a wealth of new methods, technologies,
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advanced prototypes, systems, tools and techniques, as well as general surveys
outlining future directions.

Nanoelectronic Materials
Materials for Biomedical Engineering: Inorganic Micro- and Nanostructures presents
recent, specific insights in new progress, along with new perspectives for inorganic
micro- and nano-particles. The main focus of this book is on biomedical
applications of these materials and how their biological properties are linked to
various synthesis methods and their source of raw materials. Recent information
regarding optimized synthesis methods to obtain improved nano- and
microparticles for biomedical use, as well as the most important biomedical
applications of these materials, such as the diagnosis and therapy of cancer, are
highlighted in detail. Provides a valuable resource of recent scientific progress,
highlighting the most well-known applications of inorganic micro- and
nanostructures in bioengineering Presents novel opportunities and ideas for
developing or improving technologies in composites by companies, biomedical
industries, and others Features at least 50% of its references from the last 2-3
years

Technical Digest
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The use of lasers in the processing of electronic and photonic material is becoming
increasingly widespread, with technological advances reducing costs and
increasing both the quality and range of novel devices which can be produced.
Laser growth and processing of photonic devices is the first book to review this
increasingly important field. Part one investigates laser-induced growth of
materials and surface structures, with pulsed laser deposition techniques, the
formation of nanocones and the fabrication of periodic photonic microstructures
explored in detail. Laser-induced three-dimensional micro- and nano-structuring
are the focus of part two. Exploration of multiphoton lithography, processing and
fabrication is followed by consideration of laser-based micro- and nano-fabrication,
laser-induced soft matter organization and microstructuring, and laser-assisted
polymer joining methods. The book concludes in part three with an investigation
into laser fabrication and manipulation of photonic structures and devices. Laser
seeding and thermal processing of glass with nanoscale resolution, laser-induced
refractive index manipulation, and the thermal writing of photonic devices in glass
and polymers are all considered. With its distinguished editor and international
team of expert contributors, Laser growth and processing of photonic devices is an
essential tool for all materials scientists, engineers and researchers in the
microelectronics industry. The first book to review the increasingly important field
of laser growth and processing of photonic devices Investigates laser-induced
growth of materials and surface structures, pulsed laser deposition techniques, the
formation of nanocones and the fabrication of periodic photonic microstructures
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Examines laser-induced three-dimensional micro- and nano-structuring and
concludes with an investigation into laser fabrication and manipulation of photonic
structures and devices

Biomimetic Technologies
Biomimetic Robotics
Human Inspired Dexterity in Robotic Manipulation provides up-to-date research
and information on how to imitate humans and realize robotic manipulation.
Approaches from both software and hardware viewpoints are shown, with sections
discussing, and highlighting, case studies that demonstrate how human
manipulation techniques or skills can be transferred to robotic manipulation. From
the hardware viewpoint, the book discusses important human hand structures that
are key for robotic hand design and how they should be embedded for dexterous
manipulation. This book is ideal for the research communities in robotics,
mechatronics and automation. Investigates current research direction in robotic
manipulation Shows how human manipulation techniques and skills can be
transferred to robotic manipulation Identifies key human hand structures for
robotic hand design and how they should be embedded in the robotic hand for
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dexterous manipulation

Optics, Photonics and Laser Technology
Lasers are progressively more used as versatile tools for fabrication purposes. The
wide range of available powers, wavelengths, operation modes, repetition rates
etc. facilitate the processing of a large spectrum of materials at exceptional
precision and quality. Hence, manifold methods were established in the past and
novel methods are continuously under development. Biomimetics, the translation
from nature-inspired principles to technical applications, is strongly
multidisciplinary. This field offers intrinsically a wide scope of applications for laser
based methods regarding structuring and modification of materials. This book is
dedicated to laser fabrication methods in biomimetics. It introduces both, a laser
technology as well as an application focused approach. The book covers the most
important laser lithographic methods and various biomimetics application
scenarios ranging from coatings and biotechnology to construction, medical
applications and photonics.

Advanced Dental Biomaterials
This book presents and discusses recent scientific progress on Cell and Stem Cell
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Engineering. It predominantly focuses on Biological, Physical and Technical Basics,
and features new trends of research reaching far into the 21st century.

Biomimetic Lipid Membranes: Fundamentals, Applications, and
Commercialization
Femtosecond lasers opened up new avenue in materials processing due to its
unique features of ultrashort pulse width and extremely high peak intensity. One of
the most important features of femtosecond laser processing is that strong
absorption can be induced even by materials which are transparent to the
femtosecond laser beam due to nonlinear multiphoton absorption. The multiphoton
absorption allows us to perform not only surface but also three-dimensionally
internal microfabrication of transparent materials such as glass. This capability
makes it possible to directly fabricate three-dimensional microfluidics,
micromechanics, microelectronics and microoptics embedded in the glass. Further,
these microcomponents can be easily integrated in a single glass microchip by the
simple procedure using the femtosecond laser. Thus, the femtosecond laser
processing provides some advantages over conventional methods such as
traditional semiconductor processing or soft lithography for fabrication of
microfluidic, optofludic and lab-on-a-chip devices and thereby many researches on
this topic are currently being carried out. This book presents a comprehensive
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review on the state of the art and future prospects of femtosecond laser processing
for fabrication of microfluidics and optofludics including principle of femtosecond
laser processing, detailed fabrication procedures of each microcomponent and
practical applications to biochemical analysis.

Materials for Biomedical Engineering: Biopolymer Fibers
Despite the vital importance of the emerging area of biotechnology and its role in
defense planning and policymaking, no definitive book has been written on the
topic for the defense policymaker, the military student, and the private-sector
bioscientist interested in the "emerging opportunities market" of national security.
This edited volume is intended to help close this gap and provide the necessary
backdrop for thinking strategically about biology in defense planning and
policymaking. This volume is about applications of the biological sciences, here
called "biologically inspired innovations," to the military. Rather than treating
biology as a series of threats to be dealt with, such innovations generally approach
the biological sciences as a set of opportunities for the military to gain strategic
advantage over adversaries. These opportunities rangefrom looking at everything
from genes to brains, from enhancing human performance to creating renewable
energy, from sensing the environment around us to harnessing its power.
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Materials for Biomedical Engineering
Laser Additive Manufacturing: Materials, Design, Technologies, and Applications
provides the latest information on this highly efficient method of layer-based
manufacturing using metals, plastics, or composite materials. The technology is
particularly suitable for the production of complex components with high precision
for a range of industries, including aerospace, automotive, and medical
engineering. This book provides a comprehensive review of the technology and its
range of applications. Part One looks at materials suitable for laser AM processes,
with Part Two discussing design strategies for AM. Parts Three and Four review the
most widely-used AM technique, powder bed fusion (PBF) and discuss other AM
techniques, such as directed energy deposition, sheet lamination, jetting
techniques, extrusion techniques, and vat photopolymerization. The final section
explores the range of applications of laser AM. Provides a comprehensive onevolume overview of advances in laser additive manufacturing Presents detailed
coverage of the latest techniques used for laser additive manufacturing Reviews
both established and emerging areas of application

The Mie Theory
Nature has always been a source of inspiration for the design of the human
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environment. The analysis of biological constructions can not only lead to
astonishing technical solutions but can also inspire the design of architecture.
Bionics is a fascinating border area between pure research and practical
application: biologists, chemists, physicists, mineralogists, and paleontologists
meet up with material scientists, engineers, and architects and transfer their
knowledge to architecture and construction. Using numerous practical examples,
this richly illustrated introduction traces the process from the understanding of
how something functions, to abstraction—for example in computer models—and
the construction of initial prototypes, through to fully functional manufacture and
production.

Bio-Inspired Innovation and National Security
Laser ablation refers to the phenomenon in which a low wavelength and short
pulse (ns-fs) duration of laser beam irradiates the surface of a target to induce
instant local vaporization of the target material generating a plasma plume
consisting of photons, electrons, ions, atoms, molecules, clusters, and liquid or
solid particles. This book covers various aspects of using laser ablation
phenomenon for material processing including laser ablation applied for the
deposition of thin films, for the synthesis of nanomaterials, and for the chemical
compositional analysis and surface modification of materials. Through the 18
chapters written by experts from international scientific community, the reader will
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have access to the most recent research and development findings on laser
ablation through original research studies and literature reviews.

Biological, Physical and Technical Basics of Cell Engineering
Pulsed laser–based techniques for depositing and processing materials are an
important area of modern experimental and theoretical scientific research and
development, with promising, challenging opportunities in the fields of
nanofabrication and nanostructuring. Understanding the interplay between
deposition/processing conditions, laser parameters, as well as material properties
and dimensionality is demanding for improved fundamental knowledge and novel
applications. This book introduces and discusses the basic principles of pulsed
laser–matter interaction, with a focus on its peculiarities and perspectives
compared to other conventional techniques and state-of-the-art applications. The
book starts with an overview of the growth topics, followed by a discussion of
laser–matter interaction depending on laser pulse duration, background conditions,
materials, and combination of materials and structures. The information outlines
the foundation to introduce examples of laser nanostructuring/processing of
materials, pointing out the importance of pulsed laser–based technologies in
modern (nano)science. With respect to similar texts and monographs, the book
offers a comprehensive review including bottom-up and top-down laser-induced
processes for nanoparticles and nanomicrostructure generation. Theoretical
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models are discussed by correlation with advanced experimental protocols in order
to account for the fundamentals and underline physical mechanisms of
laser–matter interaction. Reputed, internationally recognized experts in the field
have contributed to this book. In particular, this book is suitable for a reader
(graduate students as well as postgraduates and more generally researchers) new
to the subject of pulsed laser ablation in order to gain physical insight into and
advanced knowledge of mechanisms and processes involved in any
deposition/processing experiment based on pulsed laser–matter interaction. Since
knowledge in the field is given step by step comprehensively, this book serves as a
valid introduction to the field as well as a foundation for further specific readings.

Laser Additive Manufacturing
Provides a history of how scientists have taken raw materials and turned them into
new and usable "stuff," and includes interviews with experts in the field

Applications of Laser Ablation
This tutorial book offers an in-depth overview of the fundamental principles of
micro/nano technologies and devices related to sensing, actuation and diagnosis in
fluidics and biosystems. Research in the MEMS/NEMS and lab-on-chip fields has
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seen rapid growth in both academic and industrial domains, as these biodevices
and systems are increasingly replacing traditional large size diagnostic tools. This
book is unique in describing not only the devices and technologies but also the
basic principles of their operation. The comprehensive description of the
fabrication, packaging and principles of micro/nano biosystems presented in this
book offers guidance for researchers designing and implementing these
biosystems across diverse fields including medical, pharmaceutical and biological
sciences. The book provides a detailed overview of the fundamental mechanical,
optical, electrical and magnetic principles involved, together with the technologies
required for the design, fabrication and characterization of micro/nano fluidic
systems and bio-devices. Written by a collaborative team from France and Korea,
the book is suitable for academics, researchers, advanced level students and
industrial manufacturers.

Stuff
Boron Nitride Nanotubes in Nanomedicine compiles, for the first time in a single
volume, all the information needed by researchers interested in this promising
type of smart nanoparticles and their applications in biomedicine. Boron nitride
nanotubes (BNNTs) represent an innovative and extremely intriguing class of
nanomaterials. After introducing BNNTs and explaining their preparation and
evaluation, the book shows how the physical, chemical, piezoelectric and
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biocompatibility properties of these nanotubes give rise to their potential uses in
biomedicine. Evidence is offered (from both in vitro and in vivo investigations) for
how BNNTs can be useful in biomedical and nanomedicine applications such as
therapeutic applications, tissue regeneration, nanovectors for drug delivery, and
intracellular nanotransducers. Covers a range of promising biomedical BNNT
applications Provides great value not just to academics but also industry
researchers in fields such as materials science, molecular biology, pharmacology,
biomedical engineering, and biophysical sciences Offers evidence for how BNNTs
can be useful in biomedical and nanomedicine applications such as therapy, tissue
regeneration, nanovectors for drug delivery, and intracellular nanotransducers
Incorporates, for the first time in a single volume, all the information needed by
researchers interested in this promising type of smart nanoparticles and their
applications in biomedicine

Femtosecond Laser 3D Micromachining for Microfluidic and
Optofluidic Applications
This book presents synthesis techniques for the preparation of low-dimensional
nanomaterials including 0D (quantum dots), 1D (nanowires, nanotubes) and 2D
(thin films, few layers), as well as their potential applications in nanoelectronic
systems. It focuses on the size effects involved in the transition from bulk materials
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to nanomaterials; the electronic properties of nanoscale devices; and different
classes of nanomaterials from microelectronics to nanoelectronics, to molecular
electronics. Furthermore, it demonstrates the structural stability, physical,
chemical, magnetic, optical, electrical, thermal, electronic and mechanical
properties of the nanomaterials. Subsequent chapters address their
characterization, fabrication techniques from lab-scale to mass production, and
functionality. In turn, the book considers the environmental impact of
nanotechnology and novel applications in the mechanical industries, energy
harvesting, clean energy, manufacturing materials, electronics, transistors, health
and medical therapy. In closing, it addresses the combination of biological systems
with nanoelectronics and highlights examples of nanoelectronic–cell interfaces and
other advanced medical applications. The book answers the following questions: •
What is different at the nanoscale? • What is new about nanoscience? • What are
nanomaterials (NMs)? • What are the fundamental issues in nanomaterials? •
Where are nanomaterials found? • What nanomaterials exist in nature? • What is
the importance of NMs in our lives? • Why so much interest in nanomaterials? •
What is at nanoscale in nanomaterials? • What is graphene? • Are pure lowdimensional systems interesting and worth pursuing? • Are nanotechnology
products currently available? • What are sensors? • How can Artificial Intelligence
(AI) and nanotechnology work together? • What are the recent advances in
nanoelectronic materials? • What are the latest applications of NMs?
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Pulsed Laser Ablation
This book provides an overview on nanosecond and ultra-short laser-induced
phenomena and the related diagnostics. It grew from the lectures of the
International School "Laser-surface interactions for new materials production" held
in July 2008.

Laser-Surface Interactions for New Materials Production
The first authoritative treatment of the atomization of melts for metal powder
production is offered in this book. The unique approach unifies the science,
applications and other aspects of this interdisciplinary field, and will be of great
interest to research scientists and engineers, aswell as industrial practitioners of
the various processes. Related fields of spray forming and coating processes and
the atomization of non-metallic melts such as ceramics are also covered.

Atomization of Melts
Biomimetic engineering takes the principles of biological organisms and copies,
mimics or adapts these in the design and development of new materials and
technologies. Biomimetic Technologies reviews the key materials and processes
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involved in this groundbreaking field, supporting theoretical background by
outlining a range of applications. Beginning with an overview of the key principles
and materials associated with biomimetic technologies in Part One, the book goes
on to explore biomimetic sensors in more detail in Part Two, with bio-inspired
tactile, hair-based, gas-sensing and sonar systems all reviewed. Biomimetic
actuators are then the focus of Part Three, with vision systems, tissue growth and
muscles all discussed. Finally, a wide range of applications are investigated in Part
Four, where biomimetic technology and artificial intelligence are reviewed for such
uses as bio-inspired climbing robots and multi-robot systems, microrobots with
CMOS IC neural networks locomotion control, central pattern generators (CPG’s)
and biologically inspired antenna arrays. Includes a solid overview of modern
artificial intelligence as background to the principles of biomimetic engineering
Reviews a selection of key bio-inspired materials and sensors, highlighting their
current strengths and future potential Features cutting-edge examples of
biomimetic technologies employed for a broad range of applications

State-of-the-art Laser Gas Sensing Technologies
This book compiles the fundamentals, applications and viable product strategies of
biomimetic lipid membranes into a single, comprehensive source. It broadens its
perspective to interdisciplinary realms incorporating medicine, biology, physics,
chemistry, materials science, as well as engineering and pharmacy at large. The
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book guides readers from membrane structure and models to biophysical
chemistry and functionalization of membrane surfaces. It then takes the reader
through a myriad of surface-sensitive techniques before delving into cutting-edge
applications that could help inspire new research directions. With more than half
the world's drugs and various toxins targeting these crucial structures, the book
addresses a topic of major importance in the field of medicine, particularly
biosensor design, diagnostic tool development, vaccine formulation, micro/nanoarray systems, and drug screening/development. Provides fundamental knowledge
on biomimetic lipid membranes; Addresses some of biomimetic membrane types,
preparation methods, properties and characterization techniques; Explains state-ofart technological developments that incorporate microfluidic systems, array
technologies, lab-on-a-chip-tools, biosensing, and bioprinting techniques; Describes
the integration of biomimetic membranes with current top-notch tools and
platforms; Examines applications in medicine, pharmaceutical industry, and
environmental monitoring.

Human Inspired Dexterity in Robotic Manipulation
This first book on this fascinating, interdisciplinary topic meets the much-felt need
for an up-to-date overview of the field. Written with both beginners and
professionals in mind, this ready reference begins with an introductory section
explaining the basics of the various multi-photon and photochemical processes
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together with a description of the equipment needed. A team of leading
international experts provides the latest research results on such materials as new
photoinitiators, hybrid photopolymers, and metallic carbon nanotube composites.
They also cover promising applications and prospective trends, including photonic
crystals, microfluidic devices, biological scaffolds, metamaterials, waveguides, and
functionalized hydrogels. By bringing together the essentials for both industrial and
academic researchers, this is an invaluable companion for materials scientists,
polymer chemists, surface chemists, surface physicists, biophysicists, and medical
scientists working with 3D micro- and nanostructures.

Photomedicine and Stem Cells
Biomimetics, in general terms, aims at understanding biological principles and
applying them for the development of man-made tools and technologies. This
approach is particularly important for the purposeful design of passive as well as
functional biomaterials that mimic physicochemical, mechanical and biological
properties of natural materials, making them suitable, for example, for biomedical
devices or as scaffolds for tissue regeneration. The book comprehensively covers
biomimetic approaches to the development of biomaterials, including: an overview
of naturally occurring or nature inspired biomaterials; an in-depth treatment of the
surface aspects pivotal for the functionality; synthesis and self-assembly methods
to prepare devices to be used in mineralized tissues such as bone and teeth; and
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preparation of biomaterials for the controlled/ sustained release of bioactive
agents. The last part reviews the applications of bioinspired materials and
principles of design in regenerative medicine such as in-situ grown bone or
cartilage as well as the biomimetic techniques for soft tissue engineering. The
comprehensive scope of this book makes it a must-have addition to the bookshelf
of everyone in the fields of Materials Science/Engineering, Nanotechnologies /
Nanosciences, Medical Sciences, Biochemistry, Polymer Chemistry, and Biomedical
Engineering.

Quintessence International
This book comprises a first survey of the Collaborative Research Center SFB-TRR
141 ‘Biological Design and Integrative Structures – Analysis, Simulation and
Implementation in Architecture’, funded by the Deutsche Forschungsgemeinschaft
since October 2014. The SFB-TRR 141 provides a collaborative framework for
architects and engineers from the University of Stuttgart, biologists and physicists
from the University of Freiburg and geoscientists and evolutionary biologists from
the University of Tübingen. The programm is conceptualized as a dialogue between
the disciplines and is based on the belief that that biomimetic research has the
potential to lead everyone involved to new findings far beyond his individual reach.
During the last few decades, computational methods have been introduced into all
fields of science and technology. In architecture, they enable the geometric
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differentiation of building components and allow the fabrication of porous or fibrebased materials with locally adjusted physical and chemical properties. Recent
developments in simulation technologies focus on multi-scale models and the
interplay of mechanical phenomena at various hierarchical levels. In the natural
sciences, a multitude of quantitative methods covering diverse hierarchical levels
have been introduced. These advances in computational methods have opened a
new era in biomimetics: local differentiation at various scales, the main feature of
natural constructions, can for the first time not only be analysed, but to a certain
extent also be transferred to building construction. Computational methodologies
enable the direct exchange of information between fields of science that, until now,
have been widely separated. As a result they lead to a new approach to biomimetic
research, which, hopefully, contributes to a more sustainable development in
architecture and building construction.

Self-healing Materials
Janus, the ancient Roman god depicted with two faces is an appropriate metaphor
for light therapy. In the right photodynamic therapy conditions, light is able to kill
nearly anything that is living such as cancers, microorganisms, parasites, and
more. On the opposite face, light of the correct wavelength and proper dose
(photobiomodulation) can heal, regenerate, protect, revitalize and restore any kind
of dead, damaged, stressed, dying, degenerating cells, tissue, or organ system.
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This book discusses both sides of Janus' face in regards to light therapy.

Engineering of Micro/Nano Biosystems
Trace gas sensing technologies are widely used in many applications, such as
environmental monitoring, life science, medical diagnostics, and planetary
exploration. On the one hand, laser sources have developed greatly due to the
rapid development of laser media and laser techniques in recent years. Some
novel lasers such as solid-state, diode, and quantum cascade lasers have
experienced significant progress. At present, laser wavelengths can cover the
range from ultraviolet to terahertz, which could promote the development of laser
gas sensing technologies significantly. On the other hand, some new gas sensing
methods have appeared, such as photothermal spectroscopy and photoacoustic
spectroscopy. Laser spectroscopy-based gas sensing techniques have the
advantages of high sensitivity, non-invasiveness, and allowing in situ, real-time
observation. Due to the rapid and recent developments in laser source as well as
the great merits of laser spectroscopy-based gas sensing techniques, this book
aims to provide an updated overview of the state-of-the-art laser gas sensing
technologies.

Laser Technology in Biomimetics
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Shortly after the demonstration of the first laser, the most intensely studied
theoretical topics dealt with laser-matter interactions. Many experiments were
undertaken to clarify the major ablation mechanisms. At the same time, numerous
theoretical studies, both analytical and numerical, were proposed to describe these
interactions. These studies paved the ways toward the development of numerous
laser applications, ranging from laser micro- and nanomachining to material
analysis, nanoparticle and nanostructure formation, thin-film deposition, etc.
Recently, more and more promising novel fields of laser applications have
appeared, including biomedicine, catalysis, photovoltaic cells, etc. This book
intends to provide the reader with a comprehensive overview of the current state
of the art in laser ablation, from its fundamental mechanisms to novel applications.
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