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Microbial Nanobiotechnology

This edited book serves as a vital resource on the contributions of microorganisms to advances in 
nanotechnology, establishing their applications in diverse areas of biomedicine, environment, bio-
catalysis, food and nutrition, and renewable energy. It documents the impacts of microorganisms in 
nanotechnology leading to further developments in microbial nanobiotechnology. This book appeals to 
researchers and scholars of microbiology, biochemistry and nanotechnology.

Micro- and Nanosystems for Biotechnology

Emphasizing their emerging capabilities, this volume provides a strong foundation for an understanding 
of how micro- and nanotechnologies used in biomedical research have evolved from concepts to 
working platforms. Volume editor Christopher Love has assembled here a highly interdisciplinary group 
of authors with backgrounds ranging from chemical engineering right up to materials science to reflect 
how the intersection of ideas from biology with engineering disciplines has spurred on innovations. In 
fact, a number of the basic technologies described are reaching the market to advance the discovery 
and development of biopharmaceuticals. The first part of the book focuses on microsystems for 
single-cell analysis, examining tools and techniques used to isolate cells from a range of biological 
samples, while the second part is dedicated to tiny technologies for modulating biological systems 
at the scale of individual cells, tissues or whole organisms. New tools are described which have a 
great potential for (pre)clinical development of interventions in a range of illnesses, such as cancer and 
neurological diseases. Besides describing the promising applications, the authors also highlight the 
ongoing challenges and opportunities in the field.

Micro and Nanotechnologies for Biotechnology

Countless healthcare and biomedical solutions with high impact in terms of timely diagnostics, ther-
apeutic success, patient comfort or financial sustainability of healthcare systems rely on micro- and 
nanotechnologies. Thus, it is not at all exaggerate to claim that such technologies play in current days 
a tremendous role with respect to improving the quality of our life, health and well-being, which are 
the main priorities of modern science. This volume illustrates these statements, addressing highly 
significant scientific subjects from diverse areas of micro- and nanotechnologies for biotechnology. 
Authoritative voices in their fields present in this volume their work, or review recent trends, concepts 
and applications, in a manner that is accessible to a broad readership audience from both within and 
outside their specialist area.

Microbial Nanotechnology: Green Synthesis and Applications

This book introduces the principles and mechanisms of the biological synthesis of nanoparticles from 
microorganisms, including bacteria, fungi, viruses, algae, and protozoans. It presents optimization 
processes for synthesis of microbes-mediated nanoparticles. The book also reviews the industrial and 
agricultural applications of microbially-synthesized nanoparticles. It also presents the medical appli-
cations of green nanoparticles, such as treating multidrug-resistant pathogens and cancer treatment. 
Further, it examines the advantages and prospects for the synthesis of nanoparticles by microorgan-
isms. Lastly, it also presents the utilization of microbial-synthesized nanoparticles in the bioremediation 
of heavy metals.

Nanotechnology for Advances in Medical Microbiology

Combined fields of Microbiology and Nanotechnology have been most successful in providing novel 
solutions for protecting the health of humans and environment. This book covers the implications of 
nano-strategies to combat bacterial pathogens, applications of nanotechniques in microbiology, and 
innovative advances in the area of medical microbiology. Contents are divided into three sections -- 
Nanoscience in controlling bacterial pathogens, Nanoscience in Microbiology, Medical Microbiology. 
This volume is going to provide timely information about the technological advances of Nanoscience 
in the domain of Microbiology, with a special emphasis on Pathobiology. The book is a useful read for 
students and researchers in microbiology, nanotechnology and medical microbiology.

Micro and Nano Techniques for the Handling of Biological Samples

Several micro- and nanomanipulation techniques have emerged in recent decades thanks to advances 
in micro- and nanofabrication. For instance, the atomic force microscope (AFM) uses a nano-sized 



tip to image, push, pull, cut, and indent biological material in air, liquid, or vacuum. Using micro- 
and nanofabrication techniques, scientists can make manipulation tools, such as microgrippers and 
nanotweezers, on the same length scale as the biological samples. Micro and Nano Techniques 
for the Handling of Biological Samples reviews the different techniques available to manipulate and 
integrate biological materials in a controlled manner, either by sliding them along a surface (2-D 
manipulation), or by gripping and moving them to a new position (3-D manipulation). The advantages 
and drawbacks are mentioned together with examples that reflect the state-of-the-art in manipulation 
techniques for biological samples. Thanks to the advances in micro- and nanomanipulation techniques, 
the integration of biomaterials with physical transducers has been possible, giving rise to new and highly 
sensitive biosensing devices. Although great progress has been made, challenges are still present. To 
understand the complex interactions between and inside biological samples, scientists will always be 
working on improving technologies to manipulate, transport, sort, and integrate samples in different 
environments. Balanced between simplicity for the beginner and hardcore theory for the more advanced 
readers, this book is the ideal launching point for sharpening the scientific tools required to address 
these challenges.

Nano/Micro Science and Technology in Biorheology

Integrating basic to applied science and technology in medicine, pharmaceutics, molecular biology, 
biomedical engineering, biophysics and irreversible thermodynamics, this book covers cutting-edge 
research of the structure and function of biomaterials at a molecular level. In addition, it examines 
for the first time studies performed at the nano- and micro scale. With innovative technologies and 
methodologies aiming to clarify the molecular mechanism and macroscopic relationship, Nano/Micro 
Science and Technology in Biorheology thoroughly covers the basic principles of these studies, with 
helpful step-by-step explanations of methodologies and insight into medical applications. Written by 
pioneering researchers, the book is a valuable resource for academics and industry scientists, as well 
as graduate students, working or studying in bio-related fields.

Microbiology and Nanobiology

The real masters of life on Earth are not humans but nano-organisms and microbes. Microbiology 
represents the bedrock from which many newer developments in biotechnology have emanated. We 
humans have many microbial friends such as the bacteria that live within our body and protect us 
from disease, promote food digestion, produce vitamins and shape the immune system. On the other 
hand, some of the deadliest diseases are caused by certain viruses which are best considered 
as nano-organisms. The book aims to briefly describe some of the exciting new discoveries and 
researches in bacteria, viruses, microalgae, yeasts and other microbes. Some specific topics in the 
forefront and expanding frontiers of microbiology and nanobiology discussed in this monograph are 
the human microbiota, horizontal (lateral) gene transfers, infectious diseases, and the organisms 
concerned with the environmental, energy, pharmaceutical and healthcare dimensions. The mono-
graph is intended to meet the needs of microbiology students, researchers and teachers in colleges, 
universities, agricultural and medical institutions. It would also be of use to those who already have 
some elementary knowledge of microbiology but wish to combine this knowledge in a purposeful 
analysis and appreciation of the newer microbial discoveries and processes in relation to biotechnology, 
plant molecular biology, and pharmacognosy.

Micro and Nano Systems for Biophysical Studies of Cells and Small Organisms

Micro and Nano Systems for Biophysical Studies of Cells and Small Organisms provides a comprehen-
sive introduction to the state-of-the-art micro and nano systems that have recently been developed and 
applied to biophysical studies of cells and small organisms. These micro and nano systems span from 
microelectromechanical systems (MEMS) and microfluidic devices to robotic micro-nanomanipulation 
systems. These biophysical studies range from cell mechanics to the neural science of worms and 
Drosophila. This book will help readers understand the fundamentals surrounding the development of 
these tools and teach them the most recent advances in cellular and organismal biophysics enabled by 
these technologies. Comprehensive coverage of micro and nano-system technology and application to 
biophysical studies of cells and small organisms. Highlights the most recent advances in cellular and 
organismal biophysics enabled by micro and nano systems. Insightful outlook on future directions and 
trends in each chapter covering a sub-area of the book topic.



Microbial Nanobiotechnology

This edited book serves as a vital resource on the contributions of microorganisms to advances in 
nanotechnology, establishing their applications in diverse areas of biomedicine, environment, bio-
catalysis, food and nutrition, and renewable energy. It documents the impacts of microorganisms in 
nanotechnology leading to further developments in microbial nanobiotechnology. This book appeals to 
researchers and scholars of microbiology, biochemistry and nanotechnology.

The Nano-Micro Interface

Controlling the properties of materials by modifying their composition and by manipulating the arrange-
ment of atoms and molecules is a dream that can be achieved by nanotechnology. As one of the 
fastest developing and innovative -- as well as well-funded -- fields in science, nanotechnology has 
already significantly changed the research landscape in chemistry, materials science, and physics, 
with numerous applications in consumer products, such as sunscreens and water-repellent clothes. 
It is also thanks to this multidisciplinary field that flat panel displays, highly efficient solar cells, and 
new biological imaging techniques have become reality. This second, enlarged edition has been fully 
updated to address the rapid progress made within this field in recent years. Internationally recognized 
experts provide comprehensive, first-hand information, resulting in an overview of the entire nano-micro 
world. In so doing, they cover aspects of funding and commercialization, the manufacture and future 
applications of nanomaterials, the fundamentals of nanostructures leading to macroscale objects as 
well as the ongoing miniaturization toward the nanoscale domain. Along the way, the authors explain 
the effects occurring at the nanoscale and the nanotechnological characterization techniques. An 
additional topic on the role of nanotechnology in energy and mobility covers the challenge of developing 
materials and devices, such as electrodes and membrane materials for fuel cells and catalysts for 
sustainable transportation. Also new to this edition are the latest figures for funding, investments, and 
commercialization prospects, as well as recent research programs and organizations.

Micro and Nano Technologies in Bioanalysis

In recent years, large-scale advances in technology have led to greater understanding of the world 
on a much tinier scale: the biomolecular level. In Micro and Nano Technologies in Bioanalysis: 
Methods and Protocols, expert researchers from across the globe explore the technology which 
makes this analysis possible, investigating the worlds of microfluidics and nanotechnologies, and 
examining physical science techniques for the separation, detection, manipulation, and analysis of 
biomolecules. This volume contains innovative protocols on the application of microfluidics and the 
utilization of physical science-related technologies that will prove to be invaluable in the field of 
molecular biology. Chapters contain cutting edge applications of emerging nanotechnologies, including 
quantum dots and molecular fluorescence for the imaging and tracking of biomolecules. Composed in 
the highly successful Methods in Molecular BiologyTM series format, each chapter contains a brief 
introduction, step-by-step methods, a list of necessary materials, and a Notes section which shares 
tips on troubleshooting and avoiding known pitfalls. Comprehensive and groundbreaking, Micro and 
Nano Technologies in Bioanalysis: Methods and Protocols is a necessary tool for cellular biologists, 
biochemists, microbiologists, geneticists and medical researchers alike.

Biological Micro- and Nanotribology

By employing a combination of approaches from several disciplines the authors elucidate the principles 
of a variety of biomechanical systems that rely on frictional surfaces or adhesive secretions to attach 
parts of the body to one another or to attach organisms to a substrate. This account provides an 
excellent starting point for engineers and physicists working with biological systems and for biologists 
studying friction and adhesion. It will also serve as a valuable introduction for graduate students entering 
this interdisciplinary field of research.

Field-Driven Micro and Nanorobots for Biology and Medicine

This book describes the substantial progress recently made in the development of micro and nanoro-
botic systems, utilizing magnetic, optical, acoustic, electrical, and other actuation fields. It covers several 
areas of micro and nanorobotics including robotics, materials science, and biomedical engineering. 
Field-Driven Micro and Nanorobots for Biology and Medicine provides readers with fundamental 



physics at the micro and nano scales, state-of-the-art technical advances in field-driven micro and 
nanorobots, and applications in biological and biomedical disciplines.

Fabrication and Characterization in the Micro-Nano Range

This book shows an update in the field of micro/nano fabrications techniques of two and three 
dimensional structures as well as ultimate three dimensional characterization methods from the atom 
range to the micro scale. Several examples are presented showing their direct application in different 
technological fields such as microfluidics, photonics, biotechnology and aerospace engineering, be-
tween others. The effects of the microstructure and topography on the macroscopic properties of the 
studied materials are discussed, together with a detailed review of 3D imaging techniques.

Micro/Nano Cell and Molecular Sensors

This book focuses on cell- and molecule-based biosensors using micro/nano devices as transducers. 
After providing basic information on micro/nano cell- and molecule-based biosensors, it introduces 
readers to the basic structures and properties of micro/nano materials and their applications. The 
topics covered provide a comprehensive review of the current state of the art in micro/nano cell- and 
molecule-based biosensors as well as their future development trends, ensuring the book will be of 
great interest to the interdisciplinary community active in this area: researchers, engineers, biologists, 
medical scientists, and all those whose work involves related interdisciplinary research and applica-
tions. Dr. Ping Wang is a Professor in Department of Biomedical Engineering at Zhejiang University, 
Hangzhou, China. Dr. Chunsheng Wu is a Professor in Medical School at Xi’an Jiaotong University, 
Xi’an, China. Dr. Ning Hu is an Assistant researcher in Department of Biomedical Engineering at 
Zhejiang University and a Postdoctoral researcher in Medical School at Harvard University, Boston, 
USA. Dr. K. Jimmy Hsia is a Professor in Department of Biomedical Engineering at Carnegie Mellon 
University, Pittsburgh, USA.

Nanobiotechnology in Bioformulations

With the recent shift of chemical fertilizers and pesticides to organic agriculture, the employment 
of microbes that perform significant beneficial functions for plants has been highlighted. This book 
presents timely discussion and coverage on the use of microbial formulations, which range from pow-
dered or charcoal-based to solution and secondary metabolite-based bioformulations. Bioformulation 
development of biofertilizers and biopesticides coupled with the advantages of nanobiotechnology 
propose significant applications in the agricultural section including nanobiosensors, nanoherbicides, 
and smart transport systems for the regulated release of agrochemical. Moreover, the formulation of 
secondary metabolites against individual phytopathogens could be used irrespective of geographical 
positions with higher disease incidences. The prospective advantages and uses of nanobiotechnology 
generate tremendous interest, as it could augment production of agricultural produce while being 
cost-effective both energetically and economically. This bioformulation approach is incomparable to 
existing technology, as the bioformulation would explicitly target the particular pathogen without 
harming the natural microbiome of the ecosystem. Nanobiotechnology in Bioformulations covers the 
constraints associated with large-scale development and commercialization of bioinoculant forma-
tions. Furthermore, exclusive emphasis is be placed on next-generation efficient bioinoculants having 
secondary metabolite formulations with longer shelf life and advanced competence against several 
phytopathogens. Valuable chapters deal with bioformulation strategies that use divergent groups of the 
microbiome and include detailed diagrammatic and pictorial representation. This book will be highly 
beneficial for both experts and novices in the fields of microbial bioformulation, nanotechnology, and 
nano-microbiotechnology. It discusses the prevailing status and applications available for microbial 
researchers and scientists, agronomists, students, environmentalists, agriculturists, and agribusiness 
professionals, as well as to anyone devoted to sustaining the ecosystem.

Micro- and Nanobubbles

Microbubbles and nanobubbles have several characteristics that are comparable with millimeter- and 
centimeter-sized bubbles. These characteristics are their small size, which results in large surface 
area and high bioactivity, low rising velocity, decreased friction drag, high internal pressure, large 
gas dissolution capacity, negatively charged surface, and ability to be crushed and form free radicals. 
Microbubbles and nanobubbles have found applications in a variety of fields such as engineering, agri-
culture, environment, food, and medicine. Microbubbles have been successfully used in aquacultures 



of oysters in Hiroshima, scallops in Hokkaido, and pearls in Mie Prefecture, Japan. This field has shown 
a strong potential for growth. This book comprehensively discusses microbubbles and nanobubbles 
and their application in aquaculture, environment, engineering, medicine, stock raising, agriculture, 
and marine industry. It presents their potential as a new technology that can be utilized globally.

Biosensing and Micro-Nano Devices

This book reviews applications of nanomaterial and nanodevices in the food industry. It also discusses 
the advanced bioanalytical techniques, including Enzyme-Linked Immunosorbent Assay (ELISA), 
immunoanalytical techniques, and monoclonal antibody-based immunological techniques for detecting 
food adulterations and allergens. It comprehensively covers electrode modification and nano-engi-
neered fabrication of biosensors to enhance their functionalities for utilization in food industries. The 
book highlights the utilization of nanobiosensors for food safety and quality analysis, such as detection 
of toxin, food-borne pathogen, allergen, evaluation of toxicity etc. Further, it also summarizes the recent 
advances in nanodevices such as nano-systems, nano-emulsions, nanopesticides, and nanocapsules 
and their applications in the food industry. Lastly, it covers nanomaterial-based sensors for drug analysis 
in diverse matrices. It serves as an invaluable source of information for professionals, researchers, 
academicians, and students related to food science and technology.

Biopolymer-Based Nano Films

Biopolymer-Based Nano Films: Applications in Food Packaging and Wound Healing covers a variety 
of biofilms, including active biofilms, nisin-silver nano-films, silk fibroin-based composite films, ligno-
cellulose/cellulose-based biofilms, carboxymethyl cellulose-coated polypropylene, hybrid film-loaded 
antimicrobials, chitosan hybrid systems, pullulan, and biopolymers films. The applications of these 
nano-biofilms in different fields, particularly in food packaging, wound healing, and as potential 
antimicrobials against new, emerging, and multidrug resistant microbes are also discussed. This is 
an important resource for researchers in the fields of pharmacology, nanotechnology, microbiology, 
biotechnology, and for clinicians. The possibility of associating nanotechnology with biotechnology 
helps with the creation of innovative new products and the development of processes at the molecular 
level. Within this context, nanobiotechnology advances and revolutionizes several scientific fields. 
In the development of new technologies and products, it is also necessary to develop "platforms" 
that allow the specific application and delivery of compounds/actives in a controlled, specific and 
non-toxic way. Covers a variety of biofilms Outlines the fundamental properties and major applications 
of nanostructured biofilms Associates nanotechnology with biotechnology and how they can help with 
the creation of innovative new products and the development of processes at the molecular level

Engineering of Micro/Nano Biosystems

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

Nanomaterials and Environmental Biotechnology

Nanotechnology is considered as one of the emerging fields of science. It has applications in different 
biological and technological fields which deal with the science of materials at nanoscale (10-9). On the 
other hand, biotechnology is another field that deals with contemporary challenges. Nanobiotechnology 
fills the gap between these two fields. It merges physical, chemical, and biological principles in a 
single realm. This combination opens up new possibilities. At nanoscale dimensions, it creates precise 
nanocrystals and nanoshells. Integrated nanomaterials are used with modified surface layers for 
compatibility with living systems, improved dissolution in water, or biorecognition leading to enhanced 



end results in biotechnological systems. These nanoparticles can also be hybridized with additional 
biocompatible substances in order to amend their qualities to inculcate novel utilities. Nanobiotechnol-
ogy is used in bioconjugate chemistry by coalescing up the functionality of non-organically obtained 
molecular components and biological molecules in order to veil the immunogenic moieties for tar-
geted drug delivery, bioimaging and biosensing. This book blends the science of biology, medicine, 
bioinorganic chemistry, bioorganic chemistry, material and physical sciences, biomedical engineering, 
electrical, mechanical, and chemical science to present a comprehensive range of advancements. The 
development of nano-based materials has made for a greater understanding of their characterization, 
using techniques such as transmission electron microscope, FTIR, X-ray diffraction, scanning electron 
microscope EDX, and so on. This volume also highlights uses in environmental remediation, environ-
mental biosensors and environmental protection. It also emphasizes the significance of nanobiotech-
nology to a series of medical applications viz., diagnostics, and therapeutics stem cell technology, 
tissue engineering enzyme engineering, drug development and delivery. In addition this book also 
offers a distinctive understanding of nanobiotechnology from researchers and educators and gives a 
comprehensive facility for future developments and current applications of nanobiotechnology.

Handbook of Microbial Nanotechnology

Handbook of Microbial Nanotechnology is a collection of the most recent scientific advancements 
in the fundamental application of microbial nanotechnology across various sectors. This compre-
hensive handbook highlights the vast subject areas of microbial nanotechnology and its potential 
applications in food, pharmacology, water, environmental remediation, etc. This book will serve as an 
excellent reference handbook for researchers and students in the food sciences, materials sciences, 
biotechnology, microbiology and in the pharmaceutical fields.Microbial nanotechnology is taking part 
in creating development and innovation in various sectors. Despite the participation of microbial 
nanotechnology in modern development, there are some hindrances. The lack of information, the 
possibility of adverse impacts on the environment, human health, safety and sustainability are still 
a challenge. This handbook addresses these challenges. Offers up-to-date, scientific information on 
the integration of microbiology and nanotechnology Explores how nanotechnology can improve the 
detection of trace chemical contaminants, viruses and bacteria in food and other industry applications 
Provides readers with a fundamental understanding of microbial nanotechnology and its challenges 
Includes real-time applications with case studies to illustrate how microbial nanotechnology influences 
modern sciences and technologies

Biopolymer Based Micro- and Nano-Materials

This concise monograph series focuses on the implementation of various engineering principles in 
the conception, design, development, analysis and operation of biomedical, biotechnological and 
nanotechnology systems and applications. Authors are encouraged to submit their work in the following 
core topics, but authors should contact the commissioning editor before submitting a proposal.

BioMEMS and Biomedical Nanotechnology

Contributions reporting on fundamental and applied investigations of the material science, biochem-
istry, and physics of biomedical microdevices with applications to Genomics and Proteomics. Topics in-
clude gene expression profiling utilizing microarray technology; imaging and sensing for gene detection 
and use in DNA analysis; and coverage of advanced microfluidic devices and the Humane Genome 
Project.

Fungal Nanotechnology

Fungal nanotechnology has great prospects for developing new products with industrial, agricultural, 
medicinal, and consumer applications in a wide range of sectors. The fields of chemical engineering, 
agri-food, biochemistry, pharmaceuticals, diagnostics, and medical device development all employ 
fungal products, with fungal nanomaterials currently used in applications ranging from drug devel-
opment to the food industry and agricultural biotechnology. Fungal agents are an environmentally 
friendly, clean, non�toxic agent for the synthesis of metal nanoparticles and employ both intracellular 
and extracellular methods. The simplicity of scaling up and downstream processing and the presence 
of fungal mycelia which afford an increased surface area provide key advantages. In addition, the large 
spectrum of synthesized nanoparticle morphologies and the substantially faster biosynthesis rate in 
cell-free filtrate (due to the higher amount of proteins secreted in fungi) make this a particularly enticing 



route. Understanding the diversity of fungi in assorted ecosystems, as well as their interactions with 
other microorganisms, animals, and plants, underpins real and innovative technological developments 
and the applications of metal nanoparticles in many disciplines including agriculture, catalysis, and 
biomedical biosensors. Importantly, biogenic fungal nanoparticles show significant synergistic char-
acteristics when combined with antibiotics and fungicides to offer substantially greater resistance to 
microbial growth and applications in nanomedicine ranging from topical ointments and bandages for 
wound healing to coated stents.

Integrated Nano-Biomechanics

Integrated Nano-Biomechanics provides an integrated look into the rapidly evolving field of nanobiome-
chanics. The book demystifies the processes in living organisms at the micro- and nano-scale through 
mechanics, using theoretical, computational and experimental means. The book develops the concept 
of integrating different technologies along the hierarchical structure of biological systems and clarifies 
biomechanical interactions among different levels for the analysis of multi-scale pathophysiological 
phenomena. With a focus on nano-scale processes and biomedical applications, it is shown how 
knowledge obtained can be utilized in a range of areas, including diagnosis and treatment of various 
human diseases and alternative energy production. This book is based on collaboration of researchers 
from a unique combination of fields, including biomechanics, computational mechanics, GPU appli-
cation, electron microscopy, biology of motile micro-organisms, entomological mechanics and clinical 
medicine. The book will be of great interest to scientists and researchers involved in disciplines, such 
as micro- and nano-engineering, bionanotechnology, biomedical engineering, micro- and nano-scale 
fluid-mechanics (such as in MEMS devices), nanomedicine and microbiology, as well as industries 
such as optical devices, computer simulation, plant based energy sources and clinical diagnosis of 
the gastric diseases. Provides knowledge of integrated biomechanics, focusing on nano-scale, in this 
rapidly growing research field Explains how the different technologies can be integrated and applied in 
a variety of biomedical application fields, as well as for alternative energy sources Uses a collaborative, 
multidisciplinary approach to provide a comprehensive coverage of nano-biomechanics

Nano/Micro-Structured Materials for Energy and Biomedical Applications

This book discusses the latest developments of the synthesis, preparation, characterization, and 
applications of nano/microstructure-based materials in biomedical and energetic fields. It introduces 
several popular approaches to fabricating these materials, including template-assisted fabrication, 
electrospinning of organic/inorganic hybrid materials, biomineralization-mediated self-assembly, etc. 
The latest results in material evaluation for targeted applications are also presented. In particular, 
the book highlights the latest advances and future challenges in polymer nanodielectrics for energy 
storage applications. As such, it offers a valuable reference guide for scholars interested in the synthesis 
and evaluation of nano/microstructure-based materials, as well as their biomedical and energetic 
applications. It also provides essential insights for graduate students and scientists pursuing research in 
the broad fields of composite materials, polymers, organic/inorganic hybrid materials, nano-assembly, 
etc.

Petroleum Nanobiotechnology

This book, Petroleum Nanobiotechnology: Modern Applications for a Sustainable Future, explores the 
unique fusion of biotechnology and nanotechnology as applied to the different sectors of the oil and 
gas industry. It is a concise resource on the most recent and most up-to-date bottom-up fabrication 
techniques in petroleum nanobiotechnology, covering the advantages of biofabrication over chemical 
or physical techniques from the point of being more cost-effective, ecofriendly, biocompatibly superior, 
and highly stable. The volume covers the important topic of microbial and phytosynthesis of metal 
and metal oxide nanoparticles. The key applications discussed here include the application of these 
nanoparticles in different sectors of the oil and gas industry, with special emphasis on antimicrobial 
applications, reduction of environmental pollutants, and bio-upgrading of petroleum and its fractions. 
The discussion of each application is augmented with a critical review of the potential for continued 
development. The book first provides an overview of petroleum microbiology and nanotechnology and 
proceeds to consider phytosynthesis of metal nanoparticles, microbial synthesis of metal nanoparticles, 
biosynthesis of metal oxide nanoparticles, nanobiotechnology and mitigation of microbial-influenced 
corrosion in petroleum industry, applications of nanobiotechnology in petroleum refining, and how 
nanobiotechnology can be used for petroleum wastewater treatment. This book covers the very 



important principle of nanobiotechnology as applied in the petroleum industry and how it can be 
used for: Oil recovery Microbial enhanced oil recovery Petroleum refinery, such as, for example, 
desulfurization, denitrogenation, demetallization, biotransformation, and bio-upgrading Bioremediation 
of oil polluted soil and water Mitigation of microbial corrosion and bio-fouling Toxicity of nano-materials 
and its obstacles upon application Nanobiotechnology in petroleum industry and the 17 goals of 
sustainable development The advantages of the application of nanobiotechnology in the oil industries 
are enormous and clearly outweigh any negligible cons. The success can have a huge impact on 
the exploration, production, refining, mitigation of corrosion, waste management, and economics. This 
informative volume will be valuable for petroleum engineers and petroleum microbiologists, scientists, 
and researchers concerned with nanotechnology, environmental pollution, petroleum biotechnology, 
petroleum microbiology, petroleum refining, and the petroleum industry in general.

Learning Bio-Micro-nanotechnology

Nanotechnology in Agriculture and Agroecosystems presents the latest research on the role of 
nanotechnology in agriculture and agroecosystems, offering innovations and many potential benefits 
in terms of plant growth, food production, crop protection and ecosystem management. Sections intro-
duce new perspectives on the use of nanotechnology in agroecosystems and sustainable agriculture. 
Subsequent chapters focus on specific areas of innovation, covering a wide range of applications, 
including plant disease and protection, food processing and packaging, soil quality, precision farming, 
and groundwater treatment. This is a valuable resource for researchers and advanced students across 
a range of disciplines, but it is also ideal for industrial scientists, engineers and R&D professionals 
with an interest in nanotechnology and sustainable technologies for agriculture and agro-industries. 
Offers new perspectives on nanotechnology and nanoscale materials for sustainable agriculture 
and agroecosystems Highlights state-of-the-art techniques, such as nanotechnology-mediated gene 
transfer in plants Addresses challenges relating to plant disease, crop production, processing, soil and 
ecosystem management

Nanotechnology in Agriculture and Agroecosystems

Nano- and Microfabrication for Industrial and Biomedical Applications, Second Edition, focuses on the 
industrial perspective on micro- and nanofabrication methods, including large-scale manufacturing, the 
transfer of concepts from lab to factory, process tolerance, yield, robustness, and cost. The book gives 
a history of miniaturization and micro- and nanofabrication, and surveys industrial fields of application, 
illustrating fabrication processes of relevant micro and nano devices. In this second edition, a new 
focus area is nanoengineering as an important driver for the rise of novel applications by integrating 
bio-nanofabrication into microsystems. In addition, new material covers lithographic mould fabrication 
for soft-lithography, nanolithography techniques, corner lithography, advances in nanosensing, and 
the developing field of advanced functional materials. Luttge also explores the view that micro- and 
nanofabrication will be the key driver for a "tech-revolution" in biology and medical research that 
includes a new case study that covers the developing organ-on-chip concept. Presents an interdiscipli-
nary approach that makes micro/nanofabrication accessible equally to engineers and those with a life 
science background, both in academic settings and commercial R&D Provides readers with guidelines 
for assessing the commercial potential of any new technology based on micro/nanofabrication, thus 
reducing the investment risk Updated edition presents nanoengineering as an important driver for the 
rise of novel applications by integrating bio-nanofabrication into microsystems

Nano- and Microfabrication for Industrial and Biomedical Applications

Recent Developments in Applied Microbiology and Biochemistry, Vol. 2, provides a comprehensive 
treatment and understanding on application oriented microbial concepts, giving readers insights into 
recent developments in microbial biotechnology and medical, agricultural and environmental microbi-
ology. Discusses microbial proteome analyses and their importance in medical microbiology Explores 
emerging trends in the prevention of current global health problems, such as cancer, obesity and 
immunity Shows recent approaches in the production of novel enzymes from environmental samples 
by enrichment culture and metagenomics approaches Guides readers through the status and recent 
developments in analytical methods for the detection of foodborne microorganisms

Recent Developments in Applied Microbiology and Biochemistry



A collection of chapters, authored by leading experts in the field, on the use of micro and nano 
technologies for biomedical applications.

Micro/Nano Technology Systems for Biomedical Applications

This volume focuses on the fundamentals and advancements in micro and nanomanufacturing tech-
nologies applied in the biomedical and biochemical domain. The contents of this volume provide 
comprehensive coverage of the physical principles of advanced manufacturing technologies and 
the know-how of their applications in the fabrication of biomedical devices and systems. The book 
begins by documenting the journey of miniaturization and micro-and nano-fabrication. It then delves 
into the fundamentals of various advanced technologies such as micro-wire moulding, 3D printing, 
lithography, imprinting, direct laser machining, and laser-induced plasma-assisted machining. It also 
covers laser-based technologies which are a promising option due to their flexibility, ease in control and 
application, high precision, and availability. These technologies can be employed to process several 
materials such as glass, polymers: polycarbonate, polydimethylsiloxane, polymethylmethacrylate, and 
metals such as stainless steel, which are commonly used in the fabrication of biomedical devices, 
such as microfluidic technology, optical and fiber-optic sensors, and electro-chemical bio-sensors. It 
also discusses advancements in various MEMS/NEMS based technologies and their applications in 
energy conversion and storage devices. The chapters are written by experts from the fields of micro- 
and nano-manufacturing, materials engineering, nano-biotechnology, and end-users such as clinicians, 
engineers, academicians of interdisciplinary background. This book will be a useful guide for academia 
and industry alike.

Advanced Micro- and Nano-manufacturing Technologies

Mechanics Over Micro and Nano Scales covers the recent developments in the fields of mechanics in 
all forms over micro, meso and nano scales. Special emphasis is given to related novel applications and 
includes fundamental aspects of fluid and solid mechanics, soft matters, scaling laws, and synthetic 
biology. At the micro and nano scales, realization of many technologically viable ideas relies on the 
skillful integration of mechanics at macroscopic and molecular levels, both for solids as well as fluids. 
Research in the related areas is no longer confined to the understanding of the governing the physics of 
the system, but is also responsible for triggering a technological revolution at small scales. This book 
also: discusses the fundamentals of mechanics over micro and nano scales in a level accessible to 
multi-disciplinary researchers, with a balance of mathematical details and physical principles, covers 
life sciences and chemistry for use in emerging applications related to mechanics over small scales 
and demonstrates the explicit interconnection between various scale issues and the mechanics of 
miniaturized systems. Mechanics Over Micro and Nano Scales is an ideal book for researchers and 
engineers working in mechanics of both solids and fluids.

Mechanics Over Micro and Nano Scales

This book provides comprehensive information of the nanotechnology-based pharmaceutical prod-
uct development including a diverse range of arenas such as liposomes, nanoparticles, fullerenes, 
hydrogels, thermally responsive externally activated theranostics (TREAT), hydrogels, microspheres, 
micro- and nanoemulsions and carbon nanomaterials. It covers the micro- and nanotechnological 
aspects for pharmaceutical product development with the product development point of view and 
also covers the industrial aspects, novel technologies, stability studies, validation, safety and toxicity 
profiles, regulatory perspectives, scale-up technologies and fundamental concept in the development 
of products. Salient Features: Covers micro- and nanotechnology approaches with current trends with 
safety and efficacy in product development. Presents an overview of the recent progress of stability 
testing, reverse engineering, validation and regulatory perspectives as per regulatory requirements. 
Provides a comprehensive overview of the latest research related to micro- and nanotechnologies 
including designing, optimisation, validation and scale-up of micro- and nanotechnologies. Is edited by 
two well-known researchers by contribution of vivid chapters from renowned scientists across the globe 
in the field of pharmaceutical sciences. Dr. Neelesh Kumar Mehra is working as an Assistant Professor 
of Pharmaceutics & Biopharmaceutics at the Department of Pharmaceutics, National Institute of 
Pharmaceutical Education & Research (NIPER), Hyderabad, India. He received ‘TEAM AWARD’ for 
successful commercialisation of an ophthalmic suspension product. He has authored more than 60 
peer-reviewed publications in highly reputed international journals and more than 10 book chapter 
contributions. He has filed patents on manufacturing process and composition to improved therapeutic 



efficacy for topical delivery. He guided PhD and MS students for their dissertations/research projects. 
He has received numerous outstanding awards including Young Scientist Award and Team Award for 
his research output. He recently published one edited book, ‘Dendrimers in Nanomedicine: Concept, 
Theory and Regulatory Perspectives’, in CRC Press. Currently, he is editing books on nano drug 
delivery-based products with Elsevier Pvt Ltd. He has rich research and teaching experience in the 
formulation and development of complex, innovative ophthalmic and injectable biopharmaceutical 
products including micro- and nanotechnologies for regulated market. Dr. Arvind Gulbake is working as 
an Assistant Professor at the Faculty of Pharmacy, School of Pharmaceutical & Population Health Infor-
matics, at DIT University, Dehradun, India. He has authored more than 40 peer-reviewed publications 
in highly reputed international journals, four book chapters and a patent contribution. He has received 
outstanding awards including Young Scientist Award and BRG Travel Award for his research. He is an 
assistant editor for IJAP. He guided PhD and MS students for their dissertations/research projects. He 
has successfully completed extramural project funded by SERB, New Delhi, Government of India. He 
has more than 12 years of research and teaching experience in the formulation and development of 
nanopharmaceuticals.

Micro- and Nanotechnologies-Based Product Development

Methods in bioinspiration and biomimicking have been around for a long time. However, due to 
current advances in modern physical, biological sciences, and technologies, our understanding of 
the methods have evolved to a new level. This is due not only to the identification of mysterious 
and fascinating phenomena but also to the understandings of the correlation between the structural 
factors and the performance based on the latest theoretical, modeling, and experimental technologies. 
Bioinspiration: From Nano to Micro Scale provides readers with a broad view of the frontiers of 
research in the area of bioinspiration from the nano to macroscopic scales, particularly in the areas 
of biomineralization, antifreeze protein, and antifreeze effect. It also covers such methods as the lotus 
effect and superhydrophobicity, structural colors in animal kingdom and beyond, as well as behavior in 
ion channels. A number of international experts in related fields have contributed to this book, which 
offers a comprehensive and synergistic look into challenging issues such as theoretical modeling, 
advanced surface probing, and fabrication. The book also provides a link to the engineering of novel 
advanced materials playing an important role in advancing technologies in various fields.

Bioinspiration
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