
 

Applications Of Nanotechnology In Engineering

When people should go to the books stores, search initiation by shop, shelf by shelf, it is in point of fact problematic. This is why we provide the book compilations in this website. It will unquestionably ease you
to look guide Applications Of Nanotechnology In Engineering as you such as.

By searching the title, publisher, or authors of guide you in point of fact want, you can discover them rapidly. In the house, workplace, or perhaps in your method can be every best area within net connections. If
you target to download and install the Applications Of Nanotechnology In Engineering, it is unconditionally simple then, since currently we extend the associate to purchase and make bargains to download and
install Applications Of Nanotechnology In Engineering consequently simple!

Engineering Applications of Nanotechnology CRC Press
Nanotechnology in Paper and Wood Engineering: Fundamentals, Challenges and Applications describes recent
advances made in the use of nanotechnology in the paper and pulp industry. Various types of nano-additives
commonly used in the paper industry for modification of raw material to enhance final products are included, with
other sections covering the imaging applications of nano-papers and nano-woods in pharmaceuticals, biocatalysis,
photocatalysis and energy storage. This book is an important reference source for materials scientists and engineers
who are looking to understand how nanotechnology is being used to create more efficient manufacturing processes in
for the paper and wood industries. Provides information on nano-paper production and its applications Explains the
major synthesis techniques and design concepts of cellulosic or wooden nanomaterials for industrial applications
Assesses the major challenges of creating nanotechnology-based manufacturing systems for wood and paper
engineering

Nanotechnology Applications for Tissue Engineering Elsevier
Handbook of Nanotechnology Applications: Environment, Energy, Agriculture and Medicine
presents a comprehensive overview on recent developments and prospects surrounding
nanotechnology use in water/wastewater separation and purification, energy storage and
conversion, agricultural and food process, and effective diagnoses and treatments in medical
fields. The book includes detailed overviews of nanotechnology, including nanofiltration
membrane for water/wastewater treatment, nanomedicine and nanosensor development for
medical implementation, advanced nanomaterials of different structural dimensions (0D, 1D, 2D
and 3D) for energy applications, as well as food and agricultural utilization. Other sections
discuss the challenges of lab-based research transitioning towards practical industrial use. Helps
scientists and researchers quickly learn and understand the key role of nanotechnology in
important industrial applications Takes an interdisciplinary approach, demonstrating how
nanotechnology is being used in a wide range of industry sectors Outlines the role
nanotechnology plays in creating safer, cheaper and more energy-efficient projects and devices
Emerging Nanotechnology Applications in Electrical Engineering Cambridge

University Press
Applications of nanotechnology are the remarkable sizes dependent on
physiochemical properties of nanomaterials that have led to the developed
protocols for synthesizing nanomaterials over a range of size, shapes and
chemical compositions. Nanomaterials are normally powders composed of
nanoparticles which exhibit properties that are different from powders.
Nanotechnology is the engineering of functional systems at the molecular scale
with their wide applications in energy sector, including -but not limited to-
energy resources, energy conversion, energy storage, and energy usage; drug
delivery systems including- safety concerns, perspective, challenges, target
therapeutics for cancer, neurodegenerative diseases and other human diseases,
nanomaterials based tissue engineering; and food sectors including to- food
safety and quality, opportunities, challenges, nanomaterials based enhancing
food packing, and determination of foodborne pathogens, agro and marine food,
analysis of market, regulations and future prospects. The utilization of
nanotechnology in the energy field will be emphasized and highlighted, in
accordance to their prominent and high impact in this particular field. Recent
trends and significant benefits of nanotechnology in the energy field will be
revealed to the readers, and their promising advanced applications will be
discussed. The current drug discovery paradigm constantly needs to improve,
enhance efficiency and reduce time to the market on the basis of designing new
drug discovery, drug delivery and pharmaceutical manufacturing. In this book
will be highlighted nanotechnology based drug delivery is an important aspect
of medicine, as more potent and specific drugs that are particularly discussed
the understanding of disease pathways. Several biomaterials can be applied to
small-molecule drugs as controlled release reservoirs for drug delivery and
provide new insights into disease processes, thus understanding the
mechanisms of action of drugs. Applications of food nanotechnology are an area
of emerging interest for the food industry, for the reason, in this book will be
given more priority to discuss the uses of nanomaterials for food packing, food
safety and quality, and to remove the contaminated or spoiled by foodborne
pathogens. And also nanotechnology based food products will be discussed how
making them tastier, healthier, and more nutritious such as vitamins, to reduce
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fat content, and to ensure they do not degrade during a product’s shelf life.
Nanotechnology is basically the uses of nanomaterials, devices and systems
through the control of matter on the nanometer scale. Multidisciplinary studies
are required the technology for discovery and moving so fast from concept to
the reality. Nanotechnology always not only provided more benefits in energy,
drugs and food products but also provided significantly benefits around
multidisciplinary field applications.
Nanotechnology for Energy and Environmental Engineering IGI Global
Nanotechnology in Civil Infrastructure is a state-of-the art reference source describing
the latest developments in nano-engineering and nano-modification of construction
materials to improve the bulk properties, development of sustainable, intelligent, and
smart concrete materials through the integration of nanotechnology based self-sensing
and self-powered materials and cyber infrastructure technologies, review of
nanotechnology applications in pavement engineering, development of novel, cost-
effective, high-performance and long-lasting concrete products and processes through
nanotechnology-based innovative processing of cement and cement paste, and
advanced nanoscience modeling, visualization, and measurement systems for
characterizing and testing civil infrastructure materials at the nano-scale. Researchers,
practitioners, undergraduate and graduate students engaged in nanotechnology related
research will find this book very useful.
Application of Nanotechnology in Biomedical Sciences John Wiley & Sons
This book highlights current trends and research advances in nanotechnology
and its applications. It discusses the synthesis and characterization of
nanomaterials / nanocomposites for novel applications in environmental
monitoring and sustainability, and presents new findings on wastewater
treatment technologies using nanofiltration membranes.
Environmental Nanotechnology Springer
The usage of nanoscience and nanotechnology in engineering directly links
academic research in nanoscience and nanotechnology to industries and daily
life. As a result, numerous nanomaterials, nanodevices and nanosystems for
various engineering purposes have been developed and used for human
betterment. This book, which consists of eight self-contained chapters,
provides the essential theoretical knowledge and important experimental
techniques required for the research and development on nanoscience and
nanotechnology in engineering, and deals with the five key topics in this
area — Nanoscience and Nanotechnology in Engineering is based on the many
lectures and courses presented around the world by its authors.

Synthetic Engineering Materials and Nanotechnology Elsevier
A fascinating and informative look at state-of-the-art
nanotechnology research, worldwide, and its vast commercial
potential Nanotechnology Commercialization: Manufacturing
Processes and Products presents a detailed look at the state of
the art in nanotechnology and explores key issues that must still
be addressed in order to successfully commercialize that vital

technology. Written by a team of distinguished experts in the
field, it covers a range of applications notably: military,
space, and commercial transport applications, as well as
applications for missiles, aircraft, aerospace, and commercial
transport systems. The drive to advance the frontiers of
nanotechnology has become a major global initiative with profound
economic, military, and environmental implications.
Nanotechnology has tremendous commercial and economic
implications with a projected $ 1.2 trillion-dollar global
market. This book describes current research in the field and
details its commercial potential—from work bench to market.
Examines the state of the art in nanotechnology and explores key
issues surrounding its commercialization Takes a real-world
approach, with chapters written from a practical viewpoint,
detailing the latest research and considering its potential
commercial and defense applications Presents the current research
and proposed applications of nanotechnology in such a way as to
stimulate further research and development of new applications
Written by an all-star team of experts, including pioneer patent-
holders and award-winning researchers in nanotechnology The major
challenge currently faced by researchers in nanotechnology is
successfully transitioning laboratory research into viable
commercial products for the 21st century. Written for
professionals across an array of research and engineering
disciplines, Nanotechnology Commercialization: Manufacturing
Processes and Products does much to help them bridge the gap
between lab and marketplace.
Polymer Science and Nanotechnology Elsevier
Advanced Nanomaterials for Aerospace Applications has been developed
for a community interested in space science and nanotechnology.
Scientists and engineers from several NASA field centers and the Jet
Propulsion Laboratory, University of Puerto Rico, The Pennsylvania
State University, and INFN-Laboratori Nazionali di Frascati, Italy,
have joined efforts to discuss the applications of nanomaterials in
sensors, atmosphere revitalization in habitable space platforms, life
support systems, regenerative fuel cells, lithium-ion batteries,
robust lightweight materials, nanoelectronics, and electromagnetic
shielding. The book concludes with chapters that discuss bringing NASA-
relevant nanotechnology into the classroom and the future directions
in nanotechnology research and development at NASA.
Handbook of Nanotechnology Applications Springer Science & Business Media
"This reference text discusses recent advances in the field of
nanotechnology with applications in the fields of electronics sector,
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agriculture, health services, smart cities, food industry, and energy sector
in a comprehensive manner. The text begins by discussing important concepts
including bio nanotechnology, nano electronics, nano devices, nano medicine,
and nano memories. It then comprehensively covers applications of
nanotechnology in different areas including healthcare, energy sector,
environment, security and defense, agriculture sector, food industry,
automotive sector, smart cities, and Internet of Things (IoT)"--

Food Applications of Nanotechnology Elsevier
Nanomaterial technologies can be used to fabricate high-
performance biomaterials with tailored physical, chemical, and
biological properties. They are therefore an area of interest for
emerging biomedical technologies such as scaffolding, tissue
regeneration, and controlled drug delivery. Nanomaterials in
tissue engineering explores the fabrication of a variety of
nanomaterials and the use of these materials across a range of
tissue engineering applications. Part one focuses on the
fabrication of nanomaterials for tissue engineering applications
and includes chapters on engineering nanoporous biomaterials,
layer-by-layer self-assembly techniques for nanostructured
devices, and the synthesis of carbon based nanomaterials. Part
two goes on to highlight the application of nanomaterials in soft
tissue engineering and includes chapters on cardiac, neural, and
cartilage tissue engineering. Finally, the use of nanomaterials
in hard tissue engineering applications, including bone, dental
and craniofacial tissue engineering is discussed in part three.
Nanomaterials in tissue engineering is a standard reference for
researchers and tissue engineers with an interest in
nanomaterials, laboratories investigating biomaterials, and
academics interested in materials science, chemical engineering,
biomedical engineering and biological sciences. Explores the
fabrication of a variety of nanomaterials and their use across a
range of tissue engineering applications Examines engineering
nanoporous biomaterials, layer-by-layer self-assembly techniques
for nanostructured devices, and the synthesis of carbon based
nanomaterials Highlights the application of nanomaterials in soft
tissue engineering and includes chapters on cardiac, neural, and
cartilage tissue engineering
Sustainable Biological Systems for Agriculture CRC Press
Applications of nanotechnology continue to fuel significant
innovations in areas ranging from electronics, microcomputing, and
biotechnology to medicine, consumer supplies, aerospace, and energy
production. As progress in nanoscale science and engineering leads to
the continued development of advanced materials and new devices,

improved methods of modeling and simulation are required to achieve a
more robust quantitative understanding of matter at the nanoscale.
Computational Nanotechnology: Modeling and Applications with MATLAB(R)
provides expert insights into current and emerging methods,
opportunities, and challenges associated with the computational
techniques involved in nanoscale research. Written by, and for, those
working in the interdisciplinary fields that comprise
nanotechnology--including engineering, physics, chemistry, biology,
and medicine--this book covers a broad spectrum of technical
information, research ideas, and practical knowledge. It presents an
introduction to computational methods in nanotechnology, including a
closer look at the theory and modeling of two important nanoscale
systems: molecular magnets and semiconductor quantum dots. Topics
covered include: Modeling of nanoparticles and complex nano and MEMS
systems Theory associated with micromagnetics Surface modeling of thin
films Computational techniques used to validate hypotheses that may
not be accessible through traditional experimentation Simulation
methods for various nanotubes and modeling of carbon nanotube and
silicon nanowire transistors In regard to applications of
computational nanotechnology in biology, contributors describe
tracking of nanoscale structures in cells, effects of various forces
on cellular behavior, and use of protein-coated gold nanoparticles to
better understand protein-associated nanomaterials. Emphasizing the
importance of MATLAB for biological simulations in nanomedicine, this
wide-ranging survey of computational nanotechnology concludes by
discussing future directions in the field, highlighting the importance
of the algorithms, modeling software, and computational tools in the
development of efficient nanoscale systems.
Handbook of Research on Diverse Applications of Nanotechnology in
Biomedicine, Chemistry, and Engineering CRC Press
As a paradigm for the future, micro-scale technology seeks to fuse
revolutionary concepts in science and engineering and then translate it
into reality. Nanotechnology is an interdisciplinary field that aims to
connect what is seen with the naked eye and what is unseen on the molecular
level. The Handbook of Research on Diverse Applications of Nanotechnology
in Biomedicine, Chemistry, and Engineering examines the strengths and
future potential of micro-scale technologies in a variety of industries.
Highlighting the benefits, shortcomings, and emerging perspectives in the
application of nano-scale technologies, this book is a comprehensive
reference source for synthetic chemists, engineers, graduate students, and
researchers with an interest in the multidisciplinary applications, as well
as the ongoing research in the field.

Nanotechnology Elsevier
Tissue engineering involves seeding of cells on bio-mimicked
scaffolds providing adhesive surfaces. Researchers though face a
range of problems in generating tissue which can be circumvented
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by employing nanotechnology. It provides substrates for cell
adhesion and proliferation and agents for cell growth and can be
used to create nanostructures and nanoparticles to aid the
engineering of different types of tissue. Written by renowned
scientists from academia and industry, this book covers the
recent developments, trends and innovations in the application of
nanotechnologies in tissue engineering and regenerative medicine.
It provides information on methodologies for designing and using
biomaterials to regenerate tissue, on novel nano-textured surface
features of materials (nano-structured polymers and metals e.g.)
as well as on theranostics, immunology and nano-toxicology
aspects. In the book also explained are fabrication techniques
for production of scaffolds to a series of tissue-specific
applications of scaffolds in tissue engineering for specific
biomaterials and several types of tissue (such as skin bone,
cartilage, vascular, cardiac, bladder and brain tissue).
Furthermore, developments in nano drug delivery, gene therapy and
cancer nanotechonology are described. The book helps readers to
gain a working knowledge about the nanotechnology aspects of
tissue engineering and will be of great use to those involved in
building specific tissue substitutes in reaching their objective
in a more efficient way. It is aimed for R&D and academic
scientists, lab engineers, lecturers and PhD students engaged in
the fields of tissue engineering or more generally regenerative
medicine, nanomedicine, medical devices, nanofabrication,
biofabrication, nano- and biomaterials and biomedical
engineering. Provides state-of-the-art knowledge on how
nanotechnology can help tackling known problems in tissue
engineering Covers materials design, fabrication techniques for
tissue-specific applications as well as immunology and toxicology
aspects Helps scientists and lab engineers building tissue
substitutes in a more efficient way
Nanotechnology and Functional Materials for Engineers John Wiley &
Sons
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
Engineering Applications of Nanotechnology
Nanotechnology and Functional Materials for Engineers focuses on key
essentials and examples across the spectrum of nanomaterials as applied by
engineers, including nanosensors, smart nanomaterials, nanopolymers, and
nanotubes. Chapters cover their synthesis and characteristics, production
methods, and applications, with specific sections exploring nanoelectronics
and electro-optic nanotechnology, nanostructures, and nanodevices. This
book is a valuable resource for interdisciplinary researchers who want to
learn more about how nanomaterials are used in different types of
engineering, including electrical, chemical, and biomedical. Offers in-
depth information on a variety of nanomaterials and how they are used for
different engineering applications Provides an overview of current research
and suggests how this will impact future applications Explores how the
unique properties of different nanomaterials make them particularly
suitable for specific applications

Nanotechnology in Tissue Engineering and Regenerative Medicine
Elsevier
Although nanotechnology applied to medicine has a potentially
huge impact on drug delivery and tissue engineering, significant
challenges need to be resolved before clinically viable
nanomedicine or nanobiomedicine therapies will be available.
Skillfully edited, with contributions from an expert panel of
researchers, Nanotechnology in Tissue Engineering and
Regenerative Medicine discusses the use of nanotechnology for
medical applications with a focus on its use for drug delivery
and tissue engineering. It sheds light on the challenges facing
the field and examines cutting-edge research that may provide
solutions. Topics covered include: Patterning of biomimetic
substrates with AFM lithography, primarily focusing on DPN
Nanotemplating polymer melts Nanotechnology-based approaches in
the treatment of injuries to tendons and ligaments Progress in
the use of electrospinning processing techniques for fabricating
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nanofiber scaffolds for neural applications Nanotopography
techniques for tissue-engineered scaffolds and the effects of
nanotopography on cells and tissues Vertically aligned TiO2
nanotube surface structuring for optimization of Ti implants
utilizing nanotechnology Applications originating from the
harmony of nanotechnology to biological systems, especially for
the regeneration in the nervous system Current understanding of
the mechanisms by which cells sense nano-scale structure at the
molecular level and how this understanding can be useful in
developing novel antifouling materials While there are books
available on tissue engineering and nanotechnology and others
about regenerative medicine, most do not comprehensively cover
applications of nanotechnology to both these areas. Focusing
chiefly on drug delivery, tissue engineering, and regenerative
medicine, the book uses an application-based approach to relate
laboratory-based research to the development of technologies that
can be readily adaptable to an industrial environment.
Nanotechnology in Civil Infrastructure McGraw Hill Professional
Nanotechnology has developed remarkably in recent years and, applied
in the food industry, has allowed new industrial advances, the
improvement of conventional technologies, and the commercialization of
products with new features and functionalities. This progress offers
the potential to increase productivity for producers, food security
for consumers and economic growth for industries. Food Applications of
Nanotechnology presents the main advances of nanotechnology for food
industry development. The fundamental concepts of the technique are
presented, followed by examples of application in several sectors,
such as the enhancement of flavor, color and sensory characteristics;
the description of the general concepts of nano-supplements,
antimicrobial nanoparticles and other active compounds into food; and
developments in the field of packaging, among others. In addition,
this work updates readers on the industrial development and the main
regulatory aspects for the safety and commercialization of nanofoods.
Features: Provides a general overview of nanotechnology in the food
industry Discusses the current status of the production and use of
nanomaterials as food additives Covers the technological developments
in the areas of flavor, color and sensory characteristics of food and
food additives Reviews nanosupplements and how they provide
improvements in nutritional functionality Explains the antibacterial
properties of nanoparticles for food applications This book will serve
food scientists and technologists, food engineers, chemists and
innovators working in food or ingredient research and new product
development. Gustavo Molina is associate professor at the UFVJM
(Diamantina—Brazil) in Food Engineering and head of the Laboratory of

Food Biotechnology and conducts scientific and technical research. His
research interests are focused on industrial biotechnology. Dr.
Inamuddin is currently working as assistant professor in the chemistry
department of Faculty of Science, King Abdulaziz University, Jeddah,
Saudi Arabia. He is also a permanent faculty member (assistant
professor) at the Department of Applied Chemistry, Aligarh Muslim
University, Aligarh, India. He has extensive research experience in
multidisciplinary fields of analytical chemistry, materials chemistry,
and electrochemistry and, more specifically, renewable energy and
environment. Prof. Abdullah M. Asiri is professor of organic
photochemistry and has been the head of the chemistry department at
King Abdulaziz University since October 2009, as well as the director
of the Center of Excellence for Advanced Materials Research (CEAMR)
since 2010. His research interest covers color chemistry, synthesis of
novel photochromic and thermochromic systems, synthesis of novel
coloring matters and dyeing of textiles, materials chemistry,
nanochemistry and nanotechnology, polymers, and plastics. Franciele
Maria Pelissari graduated in Food Engineering; earned her master’s
degree (2009) at the University of Londrina (UEL), Londrina, Brazil;
and her PhD (2013) at the University of Campinas (Unicamp), Campinas,
Brazil. Since 2013, she has been associate professor at the Institute
of Science and Technology program at the Federal University of
Jequitinhonha and Mucuri (UFVJM), Diamantina, Brazil, in Food
Engineering, and also full professor in the graduate program in Food
Science and Technology.

Nanomaterials in Tissue Engineering CRC Press
This book comprehensively and systematically treats modern
understanding of the Nano-Bio-Technology and its therapeutic
applications. The contents range from the nanomedicine, imaging,
targeted therapeutic applications, experimental results along
with modelling approaches. It will provide the readers with
fundamentals on computational and modelling aspects of advanced
nano-materials and nano-technology specifically in the field of
biomedicine, and also provide the readers with inspirations for
new development of diagnostic imaging and targeted therapeutic
applications.
Applications of Nanotechnology in Electrical Engineering CRC
Press
Micro- and Nanotechnology Enabled Applications for Portable
Miniaturized Analytical Systems outlines the basic principles of
miniaturized analytical devices, such as spectrometric,
separation, imaging and electrochemical miniaturized instruments.
Concepts such as smartphone-enabled miniaturized detection
systems and micro/nanomachines are also reviewed. Subsequent
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chapters explore the emerging application of these mobile devices
for miniaturized analysis in various fields, including medicine
and biomedicine, environmental chemistry, food chemistry, and
forensic chemistry. This is an important reference source for
materials scientists and engineers wanting to understand how
miniaturization techniques are being used to create a range of
efficient, sustainable electronic and optical devices.
Miniaturization describes the concept of manufacturing
increasingly smaller mechanical, optical, and electronic products
and devices. These smaller instruments can be used to produce
micro- and nanoscale components required for analytical
procedures. A variety of micro/nanoscale materials have been
synthesized and used in analytical procedures, such as sensing
materials, sorbents, adsorbents, catalysts, and reactors. The
miniaturization of analytical instruments can be applied to the
different steps of analytical procedures, such as sample
preparation, analytical separation, and detection, reducing the
total cost of manufacturing the instruments and the needed
reagents and organic solvents. Outlines how miniaturization
techniques can be used to create new optical and electronic
micro- and nanodevices Explores major application areas,
including biomedicine, environmental science and security
Assesses the major challenges of using miniaturization techniques
Nanoscience And Nanotechnology In Engineering Springer
Applications of nanotechnology continue to fuel significant
innovations in areas ranging from electronics, microcomputing,
and biotechnology to medicine, consumer supplies, aerospace, and
energy production. As progress in nanoscale science and
engineering leads to the continued development of advanced
materials and new devices, improved methods of modeling and
simulation are required to achieve a more robust quantitative
understanding of matter at the nanoscale. Computational
Nanotechnology: Modeling and Applications with MATLAB® provides
expert insights into current and emerging methods, opportunities,
and challenges associated with the computational techniques
involved in nanoscale research. Written by, and for, those
working in the interdisciplinary fields that comprise
nanotechnology—including engineering, physics, chemistry,
biology, and medicine—this book covers a broad spectrum of
technical information, research ideas, and practical knowledge.
It presents an introduction to computational methods in
nanotechnology, including a closer look at the theory and

modeling of two important nanoscale systems: molecular magnets
and semiconductor quantum dots. Topics covered include: Modeling
of nanoparticles and complex nano and MEMS systems Theory
associated with micromagnetics Surface modeling of thin films
Computational techniques used to validate hypotheses that may not
be accessible through traditional experimentation Simulation
methods for various nanotubes and modeling of carbon nanotube and
silicon nanowire transistors In regard to applications of
computational nanotechnology in biology, contributors describe
tracking of nanoscale structures in cells, effects of various
forces on cellular behavior, and use of protein-coated gold
nanoparticles to better understand protein-associated
nanomaterials. Emphasizing the importance of MATLAB for
biological simulations in nanomedicine, this wide-ranging survey
of computational nanotechnology concludes by discussing future
directions in the field, highlighting the importance of the
algorithms, modeling software, and computational tools in the
development of efficient nanoscale systems.
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