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The range of nanomaterial applications has expanded
recently from catalysis, electronics, and filtration to
therapeutics, diagnostics, agriculture, and food because
of the unique properties and potentials of different
nanoparticles and nanomaterials. Research shows that
these exquisite particles can interact with an organism at
the cellular, physiological, biochemical, and molecular
levels. Our knowledge, however, of how they affect these
changes, selectively or generally, in diverse organisms
or ecosystems is very limited and far from satisfactory.
Data indicate that the biological function largely depends
on the shape, size, and surface characteristics of the
nanoparticles used along with life cycle stages of an
organism. This book focuses on the body of work carried
out by distinguished investigators using diverse
nanomaterials in both plant and animal species. It
includes specific case studies as well as general reviews
highlighting aspects of multilayered interactions. This
volume provides a comprehensive resource for
academic scholars, as well as for researchers in the
concerned industries and policy makers.
Microbial NanobionicsVolume 1, State-of-the-ArtSpringer
Nature
This is the second volume on Environmental
Nanotechnology. The first chapter discusses the
synthesis of nanomaterial and mainly the green
synthesis of inorganic nanomaterials. Furthermore, a
comperative discussion about resistive and capacitive
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measurement of nano-based biosensor is reviewed and
the efficient delivery of nutraceutical with the help of
nano-vehicles are explained. Moreover, the book also
includes reviews on such topics as
nanopharmaceuticals, health benefits and the toxic
impact of heavy metal nanomaterials and the impact of
several nanomaterials on plant abiotic stress and have
focussed on the long term impacts of nanomaterials on
agroecosystems. The reader will also find presentations
on molecularly imprinted polymeric nanocomposites,
critical and comparative comments on Nano-biosensors
and Nano-aptasensors and on applications of
nanotechnology for the remediation and purification of
water with a main focus on drinking water. The last
chapter presents a comprehensive review on plasmonic
nanoparticle based sensors whereby the authors have
hypothesized the future applications in the environment
which can be plausible in the near future.
Recently, a new synthesis method for creating hollow
gold nanoparticles by using electrochemically hydrogen
nanobubbles as a template was discovered in our
research group. Hollow gold nanoparticles with wellcontrolled, tunable dimension and morphology can be
synthesized using various synthesis conditions. Such
hollow gold nanoparticles exhibit unique optical
properties that can be tuned by changing the
nanoparticle structures. The objective of this study is to
understand the formation mechanism of hollow gold
nanoparticles synthesized using bubble template
synthesis method. The synthesis process can be divided
into two main processes: the formation of hydrogen
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nanobubble and the reduction of gold ions on the
hydrogen nanobubble surface. Both processes were
observed by in-situ and ex-situ study techniques. Phase
Sensitive Interferometry Technique (PSI) is employed for
in-situ monitoring the formation of hollow gold
nanoparticles. PSI is a very sensitive in-situ technique for
detecting sub-nanometer change of thickness on a
transparent substrate. Our results demonstrate PSI can
be used to probe an electrochemical process without any
interference with the process. Using PSI, the formation of
hydrogen nanobubble and the reduction of gold ion on
hydrogen nanobubble surface have been in-situ detected
by monitoring the modulation shifted due to the optical
path length and the amplitude change caused by
refractive index change. These results confirmed our
hypothesis that the hydrogen nanobubbles act as
templates for the formation of hollow gold nanoparticles.
To further test the ability of PSI for in-situ probing an
electrodeposition process, PSI has been used to
monitoring Underpotential Deposition (UPD) of copper
on gold surface. In an UPD process, a single layer of
atoms can be electrochemically deposited onto another
metal surface. The PSI technique is more suitable than
other characterization techniques that have been studied
before. Since PSI can probe an UPD process conducted
in a normal electrochemical cell and does not interfere
with the process. We have successfully detected the
formation of one monolayer of copper on gold-coated
mica substrate using PSI. The effect of synthesis
parameters on the size, shell thickness and morphology
of hollow gold nanoparticles has been ex-situ studied
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using transmission electron microscopy (TEM) and
scanning electron microscopy (SEM). It has been found
that, the number of hydrogen nanobubbles increases as
the concentration of hydrogen evolution enhancer,
overpotential, or deposition time increases. On the other
hand, the size of hydrogen nanobubbles significantly
decreases with increasing of overpotential or decreasing
of pore size of the membrane or hydrogen evolution
enhancer concentration. Moreover, the number of gold
nanoparticles increases while the size of gold
nanoparticles decreases with the increase of applied
potential or gold ion concentration, so the number of gold
nanoparticles decreases while the size of gold
nanoparticles increases as the stabilizer concentration
increases. Also, the porosity of gold shell changes while
varying either the concentration of gold ion or the
concentration of stabilizer.
This book is devoted to various aspects of self-assembly
of gold nanoparticles at liquid-liquid interfaces and
investigation of their properties. It covers primarily two
large fields: (i) self-assembly of nanoparticles and optical
properties of these assemblies; and (ii) the role of
nanoparticles in redox electrocatalysis at liquid-liquid
interfaces. The first part aroused from a long-lasting idea
to manipulate adsorption of nanoparticles at liquid-liquid
with an external electric field to form 'smart' mirrors
and/or filters. Therefore, Chapters 3 to 5 are dedicated to
explore fundamental aspects of charged nanoparticles
self-assembly and to investigate optical properties
(extinction and reflectance) in a through manner. Novel
tetrathiafulvalene (TTF)-assisted method leads to selfPage 4/26
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assembly of nanoparticles into cm-scale nanofilms or, socalled, metal liquid-like droplets (MeLLDs) with
remarkable optical properties. The second part
(Chapters 6 to 8) clarifies the role of nanoparticles in
interfacial electron transfer reactions. They demonstrate
how nanoparticles are charged and discharged upon
equilibration of Fermi levels with redox couples in
solution and how it can be used to perform HER and
ORR. Finally, Chapter 9 gives a perspective outlook,
including applications of suggested methods in fast, onestep preparation of colloidosomes, SERS substrates as
well as pioneer studies on so-called Marangony-type
shutters drive by the electric field.
Nanotechnology is an emerging field of science with
applications in digital electronics, medicine, catalysis and
energy. Gold nanoparticles are nanomaterials that have
less than 100 nm at least in one dimension. The
composition and the structure/geometry of the
nanoparticles determine the chemical properties and
reactivity. Modern research focus on method
development in atomically monodisperse nanoparticle
synthesis. This dissertation describes the method
development for synthesis and isolation of atomically
precise gold and gold-silver alloy nanoparticles and their
comprehensive characterization and atomic structure
investigation. Chapter one offers an introduction to the
synthesis and isolation methods. These nanoparticles
can be represented in the form of Aux(SR)y, where SR is
the thiol ligand. The co-reduction method was used for
alloy nanoparticle synthesis using a fixed total metal
molar ratio. After considering various possible elements,
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silver were selected to study the formation of alloys to
atomically precise gold nanoparticles. Chapter two
includes a discussion of the characterization methods
used in the nanoparticles community including scanning
transmission electron microscopy, X-ray techniques, UVvisible spectroscopy. Alloying provides a way to tune the
properties of materials which is very different from those
of their monometallic counterpart. Chapter 3 describes
such an effect on Au25(SR)18 gold nanomolecules by
alloying with silver. The atomic arrangement of Au and
Ag atoms in Au25-xAgx(SR)18 was determined by X-ray
crystallography and it was found that Ag atoms were
specifically localized in the 12 vertices of the icosahedral
core. Among ultra-small nanomolecules, Au38(SR)24 is
one of highly attractive nanomolecules due to high
stability, availability of single crystal X-ray structure,
unique spectroscopic features and intrinsic chirality.
Chapter 4 highlights alloying effect on Au38(SR)24
nanomolecules. Chapter 5 describes the modulation of
chemical and physical property of Au144(SR)60 by silver
doping. UV-visible spectroscopy shows the Ag
incorporation affects the electronic structure of the
nanomolecules. The maximum number of Ag atoms
substitute found to be 60. Chapter 6 describes the first
composition determination of super-stable plasmonic
nanoparticles in the 2 nm (or 76.3 kDa mass region) and
its alloying. This atomically monodisperse plasmonic
molecule contains exactly 329 gold atoms and 84
ligands. Apart from the mass spectrometric composition,
further characterization was conducted using scanning
transmission electron microscopy equipped with high
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angle annular dark field imaging (HAADF-STEM), high
energy X-ray based atomic pair distribution function
(PDF) analysis and small angle X-ray scattering (SAXS).
Chapter 7 discusses the two largest nanocrystals
produced at 2.4 and 2.9 nm with a composition of
Au500±10(SR)120±3 and Au940±20(SR)160±4. Most
importantly, we were able to successfully extend the
mass spectrometric window up to 200 kDa for
compositional determination and to study the molecular
nature of nanocrystals.Chapter 8 highlight the
contributions made from this dissertations toward the
advancement of thiol protected nanoparticle research.
(Abstract shortened by ProQuest.)
The book provides experienced as well as young
researchers with a topical view of the vibrant field of soft
nanotechnology. In addition to elucidating the underlying
concepts and principles that drive continued innovation,
major parts of each chapter are devoted to detailed
discussions of potential and already realized applications
of micro- and nanogel- based materials. Examples of the
diverse areas impacted by these materials are
biocompatible coatings for implants, films for controlled
drug release, self-healing soft materials and responsive
hydrogels that react to varying pH conditions,
temperature or light.
The Special Issue “Nanostructured Materials Based on
Noble Metals for Advanced Biological Applications”
highlights the recent progress in gold and silver
nanomaterials preparation/synthesis as well as their
innovative applications in advanced applications, such as
in nanomedicine and nanosensors. It is nowadays
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generally accepted that nanostructured noble metals
allow the production of highly competitive materials. In
fact, a specific design and rather simple and reliable
preparation techniques can be used to obtain optimized
material uses and possibilities for their reusability. One
expects amazing future developments for these
nanotechnologies from research laboratories to key
industrial areas. The Guest Editor and the MDPI staff are
therefore pleased to offer this Special Issue to interested
readers, including researchers, graduate and PhD
students as well as postdoctoral researchers, but also to
the entire community interested in the wide world of
nanomaterials.
Inorganic nanoparticles are among the most investigated
objects nowadays, both in fundamental science and in
various technical applications. In this book the physical
properties of nanowires formed by nanoparticles with
elongated shape, i.e. rod-like or wire-like, are described. The
transition in the physical properties is analyzed for nanorods
and nanowires consisting of spherical and rod-like
nanoparticles. The physical properties of nanowires and
elongated inorganic nanoparticles are reviewed too. The
optical, electrical, magnetic, mechanical and catalytic
properties of nanowires consisting of semiconductors, noble
and various other metals, metal oxides properties and metal
alloys are presented. The applications of nanorods and
nanowires are discussed in the book.
During recent years our enthusiasm for this field has
continually increased. This book presents expert contributions
describing the fundamental principles for the widespread use
of radiative decay engineering in the biological sciences and
nanotechnology.
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This book highlights the evolution of, and novel challenges
currently facing, nanomaterials science, nanoengineering,
and nanotechnology, and their applications and development
in the biological and biomedical fields. It details different
nanoscale and nanostructured materials syntheses,
processing, characterization, and applications, and considers
improvements that can be made in nanostructured materials
with their different biomedical applications. The book also
briefly covers the state of the art of different nanomaterials
design, synthesis, fabrication and their potential biomedical
applications. It will be particularly useful for reading and
research purposes, especially for science and engineering
students, academics, and industrial researchers.
The pivotal text that bridges the gap between fundamentals
andapplications of soft matter in organic electronics Covering
an expanding and highly coveted subject
area,Supramolecular Soft Matter enlists the services of
leadingresearchers to help readers understand and
manipulate theelectronic properties of supramolecular soft
materials for use inorganic opto-electronic devices, such as
photovoltaics and fieldeffect transistors, some of the most
desired materials for energyconservation. Rather than
offering a compilation of current trendsin supramolecular soft
matter, this book bridges the gap betweenfundamentals and
applications of soft matter in organic electronicsin an effort to
open new directions in research for applyingsupramolecular
assembly into organic materials while also focusingon the
morphological functions originating from the materials'selfassembled architectures. This unique approach
distinguishesSupramolecular Soft Matter as a valuable
resource for learning toidentify concepts that hold promise for
the successful developmentof organic/polymeric electronics
for use in real-worldapplications. Supramolecular Soft Matter:
Combines important topics to help supramolecular chemists
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andorganic electronics researchers work together Covers an
interdisciplinary field of prime importance togovernmentsupported R&D research Discusses the concepts and
perspectives in a dynamic field toaid in the successful
development of organic electronics Includes applications for
energy conservation like photovoltaicsand field effect
transistors Teeming with applicable information on both
molecular design andsynthesis, as well as the development of
smart molecular assembliesfor organic electronic systems,
Supramolecular Soft Matter providesmore practical in-depth
coverage of this rapidly evolvingtechnology than any other
book in its field.
Photochromism is the reversible phototransformation of a
chemical species between two forms having different
absorption spectra. During the phototransformation not only
the absorption spectra but also various physicochemical
properties change, such as the refractive index, dielectric
constant, oxidation/reduction potential, and geometrical
structure. The property changes can be applied to photonic
equipment such as erasable memory media, photo-optical
switch components, and display devices. This book compiles
the accomplishments of the research project titled “New
Frontiers in Photochromism” supported by the Ministry of
Education, Culture, Sports, Science and Technology of
Japan. The project focused not only on the above-mentioned
classical subjects in photochromism, such as color changes,
optical memory, and optical switches, but also on
fundamental physicochemical studies and unprecedented
application fields that have not yet been explored in
photochromism. The latter topics include light-driven
mechanical motion, photocontrol of surface wettability, metal
deposition on solid materials, photocontrol of chiral
properties, ultrafast decoloration dyes, and femtosecond laser
experiments, among others.
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The book focuses on novel particulate technologies for the
purpose of drug delivery to humans. Nowadays, macro and
nano-scale particles are being investigated for targeted
delivery of small and large biological macromolecules. The
targeting of drugs can minimize the dosage regimen and
reduces dose related potential toxicity of drug molecules,
which in turn lead to increased potential compliance. Various
types of organic, inorganic and polymer particles are currently
being investigated. These are attracting the attention of the
research workers in the field of drug delivery science and
technology. This book covers polymersomes, inorganicorganic composites, gold nanoparticles biopolymer and
synthetic polymer particles etc.All aspects of drug delivery in
relation to each technology have been described including
these advances, Easy to read and understand the content of
each chapter Rich in up-to-date information regarding their
application.
The book is focused on nanostructured materials, which have
been well-studied in various fields from life to materials
sciences. Nanostructured science has the potential to help
make revolutionary discoveries based on modifying the
properties of these materials compared with micro-structured
materials. Nanostructured materials are the key to
discovering new products based on new technologies. This
book is focused on presenting new state-of-the-art methods
for the synthesis and processing of nanostructured materials.
These materials can be used in both in life and materials
science with applications from biomedical devices, drug
delivery systems, medical imaging with multiferoic materials,
high-energy batteries, capacitors, superconductors, and
aerospace components.
This book discusses emerging nanotechnology-based tools
that have the potential to dramatically impact cancer
research, diagnostics, and treatment. Cancer is a complex,
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devastating, and debilitating disease and, although much
progress has been made, novel, more effective diagnostic
and treatment options are still needed, especially for
advanced cancers. The ultimate goal is to detect cancer early
and non-invasively and to provide efficacious and targeted
precision treatments that cause fewer harmful side effects.
This book explains how nanotechnology can exploit the size-,
shape-, and composition-dependent properties of
nanomaterials to provide novel tools for precision cancer
medicine. It will be of interest to researchers and
professionals working in the fields of chemistry, biology,
materials science and engineering, and medicine who want to
learn more about this fascinating and fast-paced area of
research.

There are physical and chemical methods of
synthesis of nanomaterials. But due to the damage
caused by these methods to the environment there
is a pressing need of green nanotechnology, which
is a clean and eco-friendly technology for the
development of nanomaterials. The present book
includes green synthesis of nanoparticles by algae,
diatoms and plants. The mechanism behind the
synthesis of nanoparticles will also be discussed.
The book would be a valuable resource for students,
researchers and teachers of biology, chemistry,
chemical technology, nanotechnology, microbial
technology and those who are interested in green
nanotechnology.
Colloids for Nanobiotechnology: Synthesis,
Characterization and Potential Applications, Volume
17, offers a range of perspectives on emerging nanoPage 12/26

Download Ebook Gold Nanorods Synthesis And
Modulation Of Optical Properties
inspired colloidal applications. With an emphasis on
biomedical and environmental opportunities and
challenges, the book outlines how nanotechnology is
being used to increase the uses and impact of
colloid science. Nanotechnology offers new horizons
for colloidal research and synthesis routes that allow
for the production of highly reproducible and defined
materials. This book presents new characterization
methods and a fundamental understanding of basic
physicochemical, physical and chemical properties.
This book is organized into 12 important chapters
that focus on the progress made by metal-based
drugs as anticancer, antibacterial, antiviral, antiinflammatory, and anti-neurodegenerative agents, as
well as highlights the application areas of newly
discovered metallodrugs. It can prove beneficial for
researchers, investigators and scientists whose work
involves inorganic and coordination chemistry,
medical science, pharmacy, biotechnology and
biomedical engineering.
When the size and the shape of materials are
reduced to the nanoscale dimension, their physical
and chemical properties can change dramatically.
This book demonstrates the controlled size and
shape of nanostructured materials and their
applications. The applications cover photocatalysts,
biomedicals, nanomaterials, fuel cells and
supercapacitors, lithium-ion batteries, light-emitting
diodes, and field emission display. This book may be
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the first to clearly point out the relationship between
the size and the structure of the materials, which
strongly affects their properties. Understanding these
control parameters has important technological
implications for energy conversion and storage,
biotechnology, lighting and display, and so forth.
Nanoparticles in Pharmacotherapy explores the
most recent findings in how nanoparticles used in
pharmacotherapy, starting with their synthesis,
characterization and current or potential uses.
Offering he book will be a valuable resource of
recent scientific progress, along with most known
applications of nanoparticles on the
pharmacotherapy to be used by researchers,
medical doctors and academia individuals.
This book discusses future trends and developments
in electron device packaging and the opportunities of
nano and bio techniques as future solutions. It
describes the effect of nano-sized particles and cellbased approaches for packaging solutions with their
diverse requirements. It offers a comprehensive
overview of nano particles and nano composites and
their application as packaging functions in electron
devices. The importance and challenges of threedimensional design and computer modeling in nano
packaging is discussed; also ways for
implementation are described. Solutions for
unconventional packaging solutions for
metallizations and functionalized surfaces as well as
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new packaging technologies with high potential for
industrial applications are discussed. The book
brings together a comprehensive overview of nano
scale components and systems comprising
electronic, mechanical and optical structures and
serves as important reference for industrial and
academic researchers.
The book, Nanorods and Nanocomposites aims to
provide the reader with an overview of the recent
advances made on the synthesis of nanorods and
nanocomposites and their emerging applications for
a better lifestyle. The nanorods are a surprising gift
to materials science from the research field of
nanoscale materials. Nanorods promise to serve as
a building block of the next-generation electronic and
optoelectronic devices. Nanocomposite materials are
multiphase solid materials that have one organic or
inorganic nanoarchitectured compound with various
nanostructures, such as nanoparticles, nanowires,
nanorods, and nano-films, etc., or with multiphase
solid materials (metals, oxides, polymers, and
carbon). Due to the progressive physical, chemical,
electrical, thermal, optical, electrochemical, and
catalytic properties of nanocomposites, they exhibit
multi-functional characteristics in a variety of
engineering applications such as piezoelectrics,
thermoresistors, sensors, energy-related
technologies, water purification catalysts, electrophotonics, and so on. Despite the wide variety of
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applications due to their unique nanostructures, the
fabrication of nanocomposites and the realization of
their applications in different fields remains a
challenging task. The focus of this book is to provide
a platform for presentation of the latest knowledge
and recent progress in synthesis, functionalization,
and applications of nanocomposite materials. It is
expected that this book presents the most attractive
and versatile technological developments in the field
of nanorods and nanocomposite materials and their
applications that will provide a better understanding
of the currently ongoing research in related fields.
The first book-length treatment of an exciting new
technology, this volume explains the principles
behind induced plasmonic current. With contributions
by the world's leading scientists in this area, it details
how this important discovery might be used to better
understand solar energy conversion; to detect and
quantify DNA more quickly and accurately; to
enhance the use of fluorescence microscopy; and to
enhance the timeliness and accuracy of digital
immunoassays. It is a key work for researchers and
students in the field of plasmonics and fluorescence.
This book introduces the reader the chemistry of
reaction approaches by which noble metal
nanoparticles are synthesized, including synthetic
approaches using the Brust–Schiffrin method , a hightemperature solution-phase synthesis, polymer and
biological entities, weak and strong reducing and
Page 16/26

Download Ebook Gold Nanorods Synthesis And
Modulation Of Optical Properties
capping agents, the low and high temperatures,
various additives and various novel approaches such
as plasma, ionic liquids, UV light and gamma rays
and others. This book starts with a brief overview of
foundation work concerned with the chapter topics
such as nanomaterials, nanoscience, surfacecapping molecules, traditional and nontraditional
reduction agents, In addition, chemical and physical
properties of noble metal nanoparticles with different
structures and elements such as monolayered
clusters, nanorods, and bimetallic nanoparticles are
described comprehensively. The aim is to
summarize the fundamentals and mechanistic
approaches in the preparation and characterization
of metal colloidal nanoparticles and dispersions. In
this way the reader is provided with a systematic and
coherent picture of the interesting field of
nanoscience based on noble metal colloidal
nanoparticles. Intended as a wide-ranging overview,
the book is a resource for novices in the field as well
as for specialists, particularly those scientists
working in the area of nanoparticle synthesis.
Nanoscience and nanotechnology are discussed
from the chemist’s point of view. Therefore, this
volume describes in detail the terms, definitions,
theories, experiments, and techniques dealing with
the synthesis of noble metal nanoparticles. The
material presented here is essential reading for
research chemists, technologists, and engineers in
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the fields of specialty nanomaterials and metal
industries, and also is highly valuable for
researchers in university, institutional, and
governmental laboratories, especially for those at
advanced stages of their careers.
Atomic force microscopes are very important tools
for the advancement of science and technology. This
book provides an introduction to the microscopes so
that scientists and engineers can learn both how to
use them, and what they can do.
Microbial Nanobionics: Volume 1, State of the Art,
discusses a wide range of microbial systems and
their utilization in biogenic synthesis of metallic
nanoparticles. The rich biodiversity of microbes
makes them excellent candidates for potential
nanoparticle synthesis biofactories. Through a better
understanding of the biochemical and molecular
mechanisms of the microbial biosynthesis of metal
nanoparticles, the rate of synthesis can be better
developed and the monodispersity of the product
can be enhanced. The characteristics of
nanoparticles can be controlled via optimization of
important parameters, such as temperature, pH,
concentration and pressure, which regulate microbe
growth conditions and cellular and enzymatic
activities. Large scale microbial synthesis of
nanoparticles is a sustainable method due to the nonhazardous, non-toxic and economical nature of
these processes. The applications of microbial
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synthesis of nanoparticles are wide and varied,
spanning the industrial, biomedical and
environmental fields. Biomedical applications include
improved and more targeted antimicrobials,
biosensing, imaging and drug delivery. In the
environmental fields, nanoparticles are used for
bioremediation of diverse contaminants, water
treatment, catalysis and production of clean energy.
With the expected growth of microbial
nanotechnology, this volume will serve as a
comprehensive and timely reference.
This book takes a systematic approach to address
the gaps relating to nanomedicine and bring together
fragmented knowledge on the advances on
nanomaterials and their biomedical applicability. In
particular, it demonstrates an exclusive compilation
of state of the art research with a focus on
fundamental concepts, current trends, limitations,
and future directions of nanomedicine.
Aiding researchers seeking to eliminate multi-step
procedures, reduce delays in treatment and ease
patient care, Cancer Theranostics reviews,
assesses, and makes pertinent clinical
recommendations on the integration of
comprehensive in vitro diagnostics, in vivo molecular
imaging, and individualized treatments towards the
personalization of cancer treatment. Cancer
Theranostics describes the identification of novel
biomarkers to advance molecular diagnostics of
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cancer. The book encompasses new molecular
imaging probes and techniques for early detection of
cancer, and describes molecular imaging-guided
cancer therapy. Discussion also includes
nanoplatforms incorporating both cancer imaging
and therapeutic components, as well as clinical
translation and future perspectives. Supports
elimination of multi-step approaches and reduces
delays in treatments through combinatorial diagnosis
and therapy Fully assesses cancer theranostics
across the emergent field, with discussion of
biomarkers, molecular imaging, imaging guided
therapy, nanotechnology, and personalized medicine
Content bridges laboratory, clinic, and biotechnology
industries to advance biomedical science and
improve patient management
The Future of Pharmaceutical Product Development
and Research examines the latest developments in
the pharmaceutical sciences, also highlighting key
developments, research and future opportunities.
Written by experts in the field, this volume in the
Advances in Pharmaceutical Product Development
and Research series deepens our understanding of
the product development phase of drug discovery
and drug development. Each chapter covers
fundamental principles, advanced methodologies
and technologies employed by pharmaceutical
scientists, researchers and the pharmaceutical
industry. The book focuses on excipients,
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radiopharmaceuticals, and how manufacturing
should be conducted in an environment that follows
Good Manufacturing Practice (GMP) guidelines.
Researchers and students will find this book to be a
comprehensive resource for those working in, and
studying, pharmaceuticals, cosmetics,
biotechnology, foods and related industries. Provides
an overview of practical information for clinical trials
Outlines how to ensure an environment that follows
Good Manufacturing Practice (GMP) Examines
recent developments and suggests future directions
for drug production methods and techniques
This book is specifically designed to provide
information about various nanocarriers currently
developed under the emerging field of
nanotheranostics for a sustained, controlled, and
targeted co-delivery of diagnostic and therapeutic
agents. Diverse theranostic applications of
nanotechnology and their limitations are also
addressed. It integrates nanobiotechnology with
theranostic applications. The combined term
nanotheranostics has diverse application particularly
in chemotherapy and other infectious
diseases.Among other topics addressed are
antimicrobial resistance, targeting intra-cellular
pathogens, viruses and bacteria, chemotherapy,
cancer therapeutics, and inflammatory disorders.
This interdisciplinary volume is essential for a
diverse group of readers including
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nanotechnologists, microbiologists, biotechnologists,
bioengineering and bioprocess industry.
The science of nanotechnology, the manipulation,
design and engineering of devices at the atomic and
molecular scale, is starting to be applied to many
disciplines including aspects of agriculture and crop
science. This book opens with a brief history of
nanotechnology in agriculture. Applications are then
examined in detail, including nanopesticides,
nanosensors, nanofertilizers, and nanoherbicides.
Topics covered include; the biosynthesis of
nanoparticles (through microbes, plants and other
biotic agents); the ecological consequences of their
delivery into the environment (examining effects and
toxicity on soil, soil biota, and plants); safety issues;
an overview of the global market for nanotechnology
products, and the regulation of nanotechnology in
agriculture. The book concludes with speculations on
what the future holds for the technology. The book
has been written by an international group of
researchers and experts from over 12 countries with
experience across a wide range of issues relating to
the industry. This book will be of use to a wide range
of researchers and professional scientists in the
agricultural sector, academia and industry, including
microbiologists, chemical engineers, geneticists,
plant scientists and biochemists.
Reviews in Plasmonics 2016, the third volume of the
new book series from Springer, serves as a
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comprehensive collection of current trends and
emerging hot topics in the field of Plasmonics and
closely related disciplines. It summarizes the year’s
progress in surface plasmon phenomena and its
applications, with authoritative analytical reviews in
sufficient detail to be attractive to professional
researchers, yet also appealing to the wider
audience of scientists in related disciplines of
Plasmonics. Reviews in Plasmonics offers an
essential source of reference material for any lab
working in the Plasmonics field and related areas. All
academics, bench scientists, and industry
professionals wishing to take advantage of the latest
and greatest in the continuously emerging field of
Plasmonics will find it an invaluable resource.
The Springer Handbook of Nanomaterials covers the
description of materials which have dimension on the
"nanoscale". The description of the nanomaterials in
this Handbook follows the thorough but concise
explanation of the synergy of structure, properties,
processing and applications of the given material.
The Handbook mainly describes materials in their
solid phase; exceptions might be e.g. small sized
liquid aerosols or gas bubbles in liquids. The
materials are organized by their dimensionality. Zero
dimensional structures collect clusters, nanoparticles
and quantum dots, one dimensional are nanowires
and nanotubes, while two dimensional are
represented by thin films and surfaces. The chapters
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in these larger topics are written on a specific
materials and dimensionality combination, e.g.
ceramic nanowires. Chapters are authored by wellestablished and well-known scientists of the
particular field. They have measurable part of
publications and an important role in establishing
new knowledge of the particular field.
This book explores the role of surface effects in
optical phenomena in nanoscience, from two
different perspectives. When systems are reduced in
volume, the ratio of surface versus volume
increases. At the level of single nanostructures this
translates into an enhanced role of interfacial
chemistry and thermodynamics. At the level of
systems of nanostructures, it translates into larger
density on interfaces, which in turn leads to such
intriguing collective effects as plasmonics or multiple
reflection and refraction phenomena. The book
highlights both perspectives presenting sample
applications. Without claiming to be exhaustive, the
book aims to stimulate readers in this potentially
rewarding field.
This book provides in-depth reviews of the effects of
nanoparticles on the soil environment, their
interactions with plants and also their potential
applications as nanofertilizers and pesticides. It
offers insights into the current trends and future
prospects of nanotechnology, including the benefits
and risks and the impact on agriculture and soil
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ecosystems. Individual chapters explore topics such
as nanoparticle biosynthesis, engineered
nanomaterials, the use of nanoclays for remediation
of polluted sites, nanomaterials in water desalination,
their effect on seed germination, plant growth, and
nutrient transformations in soil, as well as the use of
earthworms as bioremediating agents for
nanoparticles. It is a valuable resource for
researchers in academia and industry working in the
field of agriculture, crop protection, plant sciences,
applied microbiology, soil biology and environmental
sciences.
Nanotechnology is considered the next big revolution
in medicine and biology. For the past 20 years,
research groups have been involved in the
development of new applications of novel
nanomaterials for biotechnological applications.
Nanomaterials are also becoming increasingly
important in medical applications, with new drugs
and diagnostic tools based on nanotechnology.
Every year, hundreds of new ideas using
nanomaterials are applied in the development of
biosensors. An increasing number of new
enterprises are also searching for market
opportunities using these technologies.
Nanomaterials for biotechnological applications is a
very complex field. Thousands of different
nanoparticles could potentially be used for these
purposes. Some of them are very different; their
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synthesis, characterization and potentiality are very
diverse. This book aims to establish a route guide for
non-erudite researchers in the field, showing the
advantages and disadvantages of the different kind
of nanomaterials. Particular attention is given to the
differences, advantages and disadvantages of
inorganic nanoparticles versus organic nanoparticles
when used for biotechnological applications. A
tutorial introduction provides the basis for
understanding the subsequent specialized chapters.
Provides an overview of the main advantages and
disadvantages of the use of organic and inorganic
nanoparticles for use in biotechnology and
nanomedicine Provides an excellent starting point for
research groups looking for solutions in
nanotechnology who do not know which kind of
materials will best suit their needs Includes a tutorial
introduction that provides a basis for understanding
the subsequent specialized chapters
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