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Advanced Hierarchical Nanostructured Materials
An overview of the recent developments and prospects in this highly topical area, covering the synthesis, characterization,
properties and applications of hierarchical nanostructured materials. The book concentrates on those materials relevant for
research and development in the fields of energy, biomedicine and environmental protection, with a strong focus on 3D
materials based on nanocarbons, mesoporous silicates, hydroxides, core-shell particles and helical nanostructures. Thanks
to its clear concept and application-oriented approach, this is an essential reference for experienced researchers and
newcomers to the field alike.

Polymer Science and Nanotechnology
Proceedings of SPIE present the original research papers presented at SPIE conferences and other high-quality conferences
in the broad-ranging fields of optics and photonics. These books provide prompt access to the latest innovations in research
and technology in their respective fields. Proceedings of SPIE are among the most cited references in patent literature.
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Smart Structures and Materials
Modern materials science builds on knowledge from physics, chemistry, biology, mathematics, computer and data science,
and engineering sciences to enable us to understand, control, and expand the material world. Although it is anchored in
inquiry-based fundamental science, materials research is strongly focused on discovering and producing reliable and
economically viable materials, from super alloys to polymer composites, that are used in a vast array of products essential
to today's societies and economies. Frontiers of Materials Research: A Decadal Survey is aimed at documenting the status
and promising future directions of materials research in the United States in the context of similar efforts worldwide. This
third decadal survey in materials research reviews the progress and achievements in materials research and changes in the
materials research landscape over the last decade; research opportunities for investment for the period 2020-2030; impacts
that materials research has had and is expected to have on emerging technologies, national needs, and science; and
challenges the enterprise may face over the next decade.

Materials Science & Engineering
The sensing, adapting, responding, multifunctionality, low energy, small size and weight, ease of forming, and low-cost
attributes of smart textiles and their multidisciplinary scope offer numerous end uses in medical, sports and fitness,
military, fashion, automotive, aerospace, the built environment, and energy industries. The research and development on
these new and high-value materials cross scientific boundaries, redefine material science design and engineering, and
enhance quality of life and our environment. “Novel Smart Textiles” is a focused Special Issue that reports the latest
research of this field and facilitates dissemination, networking, discussion, and debate.

Heterogeneous Integration of Materials for Passive Components and Smart Systems
Smart Materials for Waste Water Applications
Smart materials are used to develop more cost-effective and high-performance water treatment systems as well as instant
and continuous ways to monitor water quality. Smart materials in water research have been extensively utilized for the
treatment, remediation, and pollution prevention. Smart materials can maintain the long term water quality, availability and
viability of water resource. Thus, water via smart materials can be reused, recycled, desalinized and also it can detect the
biological and chemical contamination whether the source is from municipal, industrial or man-made waste. The 15 state-ofthe-art review chapters contained in this book cover the recent advancements in the area of waste water, as well as the
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prospects about the future research and development of smart materials for the waste water applications in the municipal,
industrial and manmade waste areas. Treatment techniques (nanofiltration, ultrafiltration, reverse osmosis, adsorption and
nano-reactive membranes) are also covered in-depth. The chapters are divided into three groups: The first section includes
the various carbon nanomaterials (such as carbon nanotubes, mixed oxides) with a focus on use of carbon at nanoscale
applied for waste water research. The second section focuses on synthetic nanomaterials for pollutants removal. The third
section highlights the bio-polymeric nanomaterials where the authors have used the natural polymers matrices in a
composite and nanocomposite material for waste treatment. The large number of researchers working in the area will
benefit from the fundamental concepts, advanced approaches and application of the various smart materials towards waste
water treatment that are described in the book. It will also provide a platform for the researchers and graduate students to
carry out advanced research and understand the building blocks.

Smart Polymer Catalysts and Tunable Catalysis
In the present book, nanofluid heat and mass transfer in engineering problems are investigated. The use of additives in the
base fluid like water or ethylene glycol is one of the techniques applied to augment heat transfer. Newly, innovative
nanometer-sized particles have been dispersed in the base fluid in heat transfer fluids. The fluids containing the solid
nanometer-sized particle dispersion are called "nanofluids." At first, nanofluid heat and mass transfer over a stretching
sheet are provided with various boundary conditions. Problems faced for simulating nanofluids are reported. Also,
thermophysical properties of various nanofluids are presented. Nanofluid flow and heat transfer in the presence of magnetic
field are investigated. Furthermore, applications for electrical and biomedical engineering are provided. Besides,
applications of nanofluid in internal combustion engine are provided.

Frontiers of Materials Research
Recent Advances in Smart Materials for the Built Environment
Multilayer Thin Films
This volume contains selected papers presented at the 42nd Biennial Meeting of the Kolloid-Gesellschaft held at the RWTH
Aachen University September 26-28, 2005. The contributions in this volume represent the diversity of research topics in
colloid and polymer science. They include the investigation of synthesis and properties of advanced temperature sensitive
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particles and their biomedical applications, drug delivery systems, foams, capsules, vesicles and gels, polyelectrolytes,
nanoparticles surfactants and hybrid materials.

Janus Particle Synthesis, Self-Assembly and Applications
Colloid and interface science dealt with nanoscale objects for nearly a century before the term nanotechnology was coined.
An interdisciplinary field, it bridges the macroscopic world and the small world of atoms and molecules. Colloid and
Interface Chemistry for Nanotechnology is a collection of manuscripts reflecting the activities of research te

Chemical Engineering Progress
The book is devoted to novel nanostructured materials and nanotechnology. A comprehensive analysis of the condensing
methods of preparation of novel nanostructured materials is given. The methodology of power-consuming preparation of
nanostructured materials is discussed, including thermolysis, photo- and radiolytic, electrochemical and mechanochemical
methods. The peculiarities of chemical transformations in organic and inorganic matrices are compared. Special attention is
given to kinetics and mechanism of the formation of nanocomposites. The structure and properties of such nanostructured
materials are analysed.

Progress in Physical Chemistry Vol.2
Design, Fabrication, Properties and Applications of Smart and Advanced Materials
Organic Materials as Smart Nanocarriers for Drug Delivery presents the latest developments in the area of organic
frameworks used in pharmaceutical nanotechnology. An up-to-date overview of organic smart nanocarriers is explored,
along with the different types of nanocarriers, including polymeric micelles, cyclodextrins, hydrogels, lipid nanoparticles and
nanoemlusions. Written by a diverse range of international academics, this book is a valuable reference for researchers in
biomaterials, the pharmaceutical industry, and those who want to learn more about the current applications of organic
smart nanocarriers. Explores the most recent molecular- and structure-based applications of organic smart nanocarriers in
drug delivery Highlights different smart nanocarriers and assesses their intricate organic structural properties for improving
drug delivery Assesses how molecular organic frameworks lead to more effective drug delivery systems

Piezoelectric Nanomaterials for Biomedical Applications
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New Materials and Processes
Surfactants today you have probably eaten some, or rubbed others on your body. Plants, animals (including you) and
microorganisms make them, and many everyday products (e.g. detergents, cosmetics, foodstuffs) contain them. Surfactant
molecules have one part which is soluble in water and another which is not. This gives surfactant molecules two valuable
properties: 1) they adsorb at surfaces (e.g. of an oil droplet in water), and 2) they stick together (aggregate) in water. The
aggregates (micelles) are able to dissolve materials not soluble in water alone, and adsorbed surfactant layers, at the
surfaces of particles or (say) oil droplets in water, stop the particles or drops sticking together. This is why stable emulsions
such as milk do not separate into layers. This book treats the basic physical chemistry and physics underlying the behaviour
of surfactant systems. In this book, you will first learn about some background material including hydrophobic hydration,
interfacial tension and capillarity (Section I). Discussion of surfactant adsorption at liquid/fluid and solid/liquid interfaces is
given in Section II, and includes thermodynamics of adsorption, dynamic and rheological aspects of liquid interfaces and the
direct characterisation of surfactant monolayers. In Section III, a description is given of surfactant aggregation to give
micelles, lyotropic liquid crystals, microemulsions and Winsor systems. There follows a discussion of surface forces and the
way they confer stability on lyophobic colloids and thin liquid films (Section IV). Various dispersions stabilised by adsorbed
surfactant or polymer (including solid in liquid dispersions, emulsions and foams) are considered in Section V. The wetting
of solids and liquids is explored in Section VI. Like surfactants, small solid particles can adsorb at liquid/fluid interfaces, form
monolayers and stabilise emulsions and foams. Such behaviour is covered in Section VII. It is assumed the reader has a
knowledge of undergraduate physical chemistry, particularly chemical thermodynamics, and of simple physics.
Mathematics (elementary algebra and calculus) is kept at a level consistent with the straightforward derivation of many of
the equations presented.

The Journal of Industrial and Engineering Chemistry
This book is a printed edition of the Special Issue "Recent Advances in Smart Materials for the Built Environment" that was
published in Materials

Polymer Science and Engineering
This book introduces the enabling concepts that make up the so-called smart structure and presents a number of brief case
studies to illustrate the applications of these concepts. It examines the domains of the individual technologies and defines
the challenges faced by the integrator. The book is particularly effective for the potential system user who needs a good
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technical general background on the subject and is also useful for students and researchers in contributory technologies
who want to better understand the context of their work. Consultants in civil and structural engineering will also find it of
interest.

Colloid and Interface Chemistry for Nanotechnology
This book collects reviews and original articles from eminent experts working in the interdisciplinary arena of
nanotechnology use in drug delivery. From their direct and recent experience, the readers can achieve a wide vision on the
new and ongoing potentialities of nanotechnology application of drug delivery. Since the advent of analytical techniques
and capabilities to measure particle sizes in nanometer ranges, there has been tremendous interest in the use of
nanoparticles for more efficient methods of drug delivery. On the other hand, this reference discusses advances in design,
optimization, and adaptation of gene delivery systems for the treatment of cancer, cardiovascular, pulmonary, genetic, and
infectious diseases, and considers assessment and review procedures involved in the development of gene-based
pharmaceuticals.

Smart and Functional Soft Materials
Polymer Science and Nanotechnology: Fundamentals and Applications brings together the latest advances in polymer
science and nanoscience. Sections explain the fundamentals of polymer science, including key aspects and methods in
terms of molecular structure, synthesis, characterization, microstructure, phase structure and processing and properties
before discussing the materials of particular interest and utility for novel applications, such as hydrogels, natural polymers,
smart polymers and polymeric biomaterials. The second part of the book examines essential techniques in nanotechnology,
with an emphasis on the utilization of advanced polymeric materials in the context of nanoscience. Throughout the book,
chapters are prepared so that materials and products can be geared towards specific applications. Two chapters cover, in
detail, major application areas, including fuel and solar cells, tissue engineering, drug and gene delivery, membranes, water
treatment and oil recovery. Presents the latest applications of polymers and polymeric nanomaterials, across energy,
biomedical, pharmaceutical, and environmental fields Contains detailed coverage of polymer nanocomposites, polymer
nanoparticles, and hybrid polymer-metallic nanoparticles Supports an interdisciplinary approach, enabling readers from
different disciplines to understand polymer science and nanotechnology and the interface between them

Nanostructured Materials Preparation via Condensation Ways
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Smart Materials Taxonomy
Smart Nanocontainers
Named after the two-faced roman god, Janus particles have gained much attention due to their potential in a variety of
applications, including drug delivery. This is the first book devoted to Janus particles and covers their methods of synthesis,
how these particles self-assemble, and their possible uses. By following the line of synthesis, self-assembly and
applications, the book not only covers the fundamental and applied aspects, but it goes beyond a simple summary and
offers a logistic way of selecting the proper synthetic route for Janus particles for certain applications. Written by pioneering
experts in the field, the book introduces the Janus concept to those new to the topic and highlights the most recent
research progress on the topic for those active in the field and catalyze new ideas.

Smart Structures and Materials 1999
Smart Nanoconcretes and Cement-Based Materials
Smart Polymer Catalysts and Tunable Catalysis describes the latest advances in smart polymer catalysts and tunable
catalysis. This book will serve as an ideal reference for scientists, students and researchers working in the fields of
catalysis, chemical engineering, chemistry, materials science, biotechnology and nanotechnology. Users will find this to be
a distinct, systematic and comprehensive body of knowledge on the field with its compilation of essential knowledge and
discussions of extensive potential in both social and commercial impacts. Provides a single-source summary of the
emerging frontiers in scientific research in smart polymer catalysts and tunable catalysis Includes very well-organized
chapters that are illustrated with over 130 illustrations and figures Written by scientists from prestigious universities and
industries across the world Edited by veteran researchers in the field of smart polymers and catalysis

Surfactants
Progress in Physical Chemistry is a collection of recent “Review Articles” published in the “Zeitschrift für Physikalische
Chemie”. The aim of a “Review article” is to give a profound survey on a special topic outlining the history, development,
state of the art and future research. Collecting these articles the Editors of Zeitschrift für Physikalische Chemie intend to
counteract the expanding flood of papers and thereby give students and researchers a means to obtain fundamental
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knowledge on their special interest. The second volume of Progress in Physical Chemistry is a collection of thematically
closely related minireview articles written by the members of the Collaborative Research Centre (SFB) 277 of the German
Research Foundation (DFG). These articles are based on twelve years of intense coordinated research efforts. Central topics
are the synthesis and the characterization of interface-dominated, i.e. nanostructured materials, mainly in the solid state
but also as nanoparticles / nanorods in liquid dispersion (ferrofluids) or as gas / liquid in mesoporous host systems
(thermodynamics in confinement). For the synthesis physical vapour deposition (PVD), chemical vapour deposition (CVD),
electrochemistry, and various sol-gel and microemulsion routes are employed. For the characterization a broad spectrum of
methods from physics, materials science and physical chemistry is used, like scattering methods, nuclear hyperfine
interaction methods and different types of scanning probe microscopy. The correlation between, on the one hand, the
nanostructure and, on the other hand, the thermodynamics, the magnetic and mechanical properties specific to the
nanometre scale as well as the theoretical modelling of the same are in the focus of the scientific interest.

Colloidal Metal Oxide Nanoparticles
Smart materials have been categorized employing taxonomical methods used in classification of cybernetics systems. This
approach has allowed the systematization of the variety of smart materials (both developed and conceptualized) as well to
substantiate the three-stage process of the materials’ making. This book proposes a phenomenological model describing
smart materials.

Nanofluid Heat and Mass Transfer in Engineering Problems
Magnetorheological fluids, smart fluids which change viscosity in the presence of a magnetic field, are of great commercial
interest for many engineering applications such as shock absorbers and dampers in aerospace. Magnetorheology: Advances
and Applications provides an update on the key developments in the physics, chemistry and uses of magnetorheological
fluids. Topics covered include the role of interparticle friction and rotational diffusion, magnetoelasticity, nondimensional
flow analysis, thin-film rheology, tribology, coated magnetorheological composite particles and magnetorheological devices
with multiple functions. Specific chapters on applications cover adaptive magnetorheological energy absorbing mounts for
shock mitigation, magnetorheological fluid-based high precision finishing technologies, adaptive magnetorheological
landing gear systems and magnetorheological lag dampers for stability augmentation in helicopters. Edited by a leading
expert and with contributions from distinguished scientists in the field this timely book is suitable for chemists, physicists
and engineers wanting to gain a comprehensive overview of these smart materials.

European Conference on Smart Structures and Materials
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This book introduces various advanced, smart materials and the strategies for the design and preparation for novel uses
from macro to micro or from biological, inorganic, organic to composite materials. Selecting the best material is a
challenging task, requiring tradeoffs between material properties and designing functional smart materials. The
development of smart, advanced materials and their potential applications is a burgeoning area of research. Exciting
breakthroughs are anticipated in the future from the concepts and results reported in this book.

The British National Bibliography
Magnetorheology
Colloidal Metal Oxide Nanoparticles: Synthesis, Characterization and Applications is a one-stop reference for anyone with an
interest in the fundamentals, synthesis and applications of this interesting materials system. The book presents a simple,
effective and detailed discussion on colloidal metal oxide nanoparticles. It begins with a general introduction of colloidal
metal oxide nanoparticles, then delves into the most relevant synthesis pathways, stabilization procedures, and synthesis
and characterization techniques. Final sections discuss promising applications, including bioimaging, biosensing, diagnostic,
and energy applications—i.e., solar cells, supercapacitors and environment applications—i.e., the treatment of
contaminated soil, water purification and waste remediation. Provides the most comprehensive resource on the topic, from
fundamentals, to synthesis and characterization techniques Presents key applications, including biomedical, energy,
electronic and environmental Discusses the most relevant techniques for synthesis, patterning and characterization

Application of Nanotechnology in Drug Delivery
This volume of Progress in Colloid and Polymer Science assembles original contributions and invited reviews from the
priority research program "Intelligent Hydrogels", funded by the German Science Foundation DFG since 2006, with about 25
contributing research groups. In the center of interest of this program and the present book are responsive hydrogels, i.e.
hydrophilic polymer or polyelectrolyte networks that are able to respond to environmental stimuli such as changes in
temperature, pH, additive concentration or electrical field. The activities focus on different aspects: on hydrogel synthesis,
on the modeling and simulation of thermophysical hydrogel properties, as well as on innovative new hydrogel applications
as smart materials. The present book summarizes the highlights in the results of the priority program in original
contributions and invited reviews.

Intelligent Hydrogels
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This comprehensive work contains up-to-date information, gathered from all over the world, concerning state-of-the art
manufacturing science and engineering, focusing on New Materials and Processes. The 534 peer-reviewed papers are
grouped into 16 chapters: Non-Ferrous Metallic Materials; Iron and Steel; Micro/Nano Materials; Ceramics;
Optical/Electronic/Magnetic Materials; New Functional Materials; Building Materials; New Energy Materials; EnvironmentFriendly Materials; Earthquake-Resistant Materials and Design; Biomaterials; Smart/Intelligent Materials/Intelligent Systems;
Polymeric Materials; Thin Films; Mechanical Behaviour and Fracture; Tooling, Testing and Evaluation of Materials.

Journal of Nanoscience and Nanotechnology
Nanoscale structures and materials have been explored in many biological applications because of their novel and
impressive physical and chemical properties. Such properties allow remarkable opportunities to study and interact with
complex biological processes. This book analyses the state of the art of piezoelectric nanomaterials and introduces their
applications in the biomedical field. Despite their impressive potentials, piezoelectric materials have not yet received
significant attention for bio-applications. This book shows that the exploitation of piezoelectric nanoparticles in
nanomedicine is possible and realistic, and their impressive physical properties can be useful for several applications,
ranging from sensors and transducers for the detection of biomolecules to “sensible” substrates for tissue engineering or
cell stimulation.

Smart Colloidal Materials
Smart Nanocontainers explores the fundamental concepts and emerging applications of nanocontainers in biomedicine,
pharmaceuticals and smart materials. In pharmaceuticals, nanocontainers have advantages over their micro-counterparts,
including more efficient drug detoxification, higher intracellular uptake, better stability, less side effects and higher
biocompatibility with tissue and cells. In materials science, such as coating technology, they help by making coatings
smarter, stronger and more durable. This important reference will help anyone who wants to learn more on how
nanocontainers are used to provide the controlled release of active agents, including their applications in smart coatings,
corrosion, drug delivery, diagnosis, agri-food and gas storage. Discusses how the molecular design of nanocarriers can be
optimized to increase performance Explores how nanocarriers are being used to produce a new generation of active
coatings Explains how nanocarriers are being used to deliver more effective nanoscale drug delivery

Smart Structures and Materials
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Organic Materials as Smart Nanocarriers for Drug Delivery
Polymers are used in everything from nylon stockings to commercial aircraft to artificial heart valves, and they have a key
role in addressing international competitiveness and other national issues. Polymer Science and Engineering explores the
universe of polymers, describing their properties and wide-ranging potential, and presents the state of the science, with a
hard look at downward trends in research support. Leading experts offer findings, recommendations, and research
directions. Lively vignettes provide snapshots of polymers in everyday applications. The volume includes an overview of the
use of polymers in such fields as medicine and biotechnology, information and communication, housing and construction,
energy and transportation, national defense, and environmental protection. The committee looks at the various classes of
polymers--plastics, fibers, composites, and other materials, as well as polymers used as membranes and coatings--and how
their composition and specific methods of processing result in unparalleled usefulness. The reader can also learn the
science behind the technology, including efforts to model polymer synthesis after nature's methods, and breakthroughs in
characterizing polymer properties needed for twenty-first-century applications. This informative volume will be important to
chemists, engineers, materials scientists, researchers, industrialists, and policymakers interested in the role of polymers, as
well as to science and engineering educators and students.

Novel Smart Textiles
Materials scientists are often faced with the problem of modifying surfaces of objects, yet keeping their shape and
properties. This book provides a detailed survey on the new technology of adsorption from solution for the fabrication of
molecularly ordered multicomposite films in order to replace and expand on the well known Langmuir-Blodgett technology
and to open the field of molecular self-assembly to materials and biosciences. The book is aimed at scientists who want to
integrate several different functional entities in a single device. To this audience it presents the technique of layer-by-layer
assembly as today's most powerful key technology, which is low cost, solution based and very robust. It is already
beginning to make the transition from academic research into industrial mass production.

Active and Passive Smart Structures and Integrated Systems 2007
Smart Nanoconcretes and Cement-Based Materials: Properties, Modelling and Applications explores the fundamental
concepts and applications of smart nanoconcretes with self-healing, self-cleaning, photocatalytic, antibacterial,
piezoelectrical, heating and conducting properties and how they are used in modern high-rise buildings, hydraulic
engineering, highways, tunnels and bridges. This book is an important reference source for materials scientists and civil
engineers who are looking to enhance the properties of smart nanomaterials to create stronger, more durable concrete.
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Explores the mechanisms through which active agents are released from nanocontainers inside concrete Shows how
embedded smart nanosensors, including carbon cement-based smart sensors and micro/nano strain-sensors, are used to
increase concrete performance Discusses the major challenges of integrating smart nanomaterials into concrete composites

Microspheres, Microcapsules & Liposomes
During the past 100 years, a large number of new materials have been developed, which provide us with various tools,
wares, clothes, etc. with good properties but low weight and low cost. Recently, smart soft materials that can respond to an
external stimulus (such as an electric field, magnetic field, sound, light, temperature, pH, and so on) as well as functional
soft materials that are electronically, magnetically, or thermally conductive have attracted considerable attention. They
have application potentials in various fields. To some extent, they are the way to fulfill most of the "black technology"
described in the world of science fiction. This book introduces several smart soft materials and functional soft materials,
which are of interest to scholars in related fields.
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