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This book is a comprehensive introduction to
nanoscale materials for sensor applications, with a
focus on connecting the fundamental laws of physics
and the chemistry of materials with device design.
Nanoscale sensors can be used for a wide variety of
applications, including the detection of gases, optical
signals, and mechanical strain, and can meet the
need to detect and quantify the presence of gaseous
pollutants or other dangerous substances in the
environment. Gas sensors have found various
applications in our daily lives and in industry.
Semiconductive oxides, including SnO2, ZnO,
Fe2O3, and In2O3, are promising candidates for gas
sensor applications. Carbon nanomaterials are
becoming increasingly available as “off-the-shelf”
components, and this makes nanotechnology more
exciting and approachable than ever before. Nanowire based field- effect transistor biosensors have
also received much attention in recent years as a
way to achieve ultra-sensitive and label-free sensing
of molecules of biological interest. A diverse array of
semiconductor-based nanostructures has been
synthesized for use as a photoelectrochemical
sensor or biosensor in the detection of low
concentrations of analytes. A novel acoustic sensor
for structural health monitoring (SHM) that utilizes
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lead zirconate titanate (PZT) nano- active fiber
composites (NAFCs) is described as well.
This book equips students with a thorough
understanding of various types of sensors and
biosensors that can be used for chemical, biological,
and biomedical applications, including but not limited
to temperature sensors, strain sensor, light sensors,
spectrophotometric sensors, pulse oximeter, optical
fiber probes, fluorescence sensors, pH sensor, ionselective electrodes, piezoelectric sensors, glucose
sensors, DNA and immunosensors, lab-on-a-chip
biosensors, paper-based lab-on-a-chip biosensors,
and microcontroller-based sensors. The author
treats the study of biosensors with an applicationsbased approach, including over 15 extensive, handson labs given at the end of each chapter. The
material is presented using a building-block
approach, beginning with the fundamentals of sensor
design and temperature sensors, and ending with
more complicated biosensors.New to this second
edition are sections on op-amp filters, pulse
oximetry, meat quality monitoring, advanced
fluorescent dyes, autofluorescence, various
fluorescence detection methods, fluoride ionselective electrode, advanced glucose sensing
methods including continuous glucose monitoring,
paper-based lab-on-a-chip, etc. A new chapter on
nano-biosensors and an appendix on
microcontrollers make this textbook ideal for
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undergraduate engineering students studying
biosensors. It can also serve as a hands-on guide for
scientists and engineers working in the sensor or
biosensor industries.
This volume gathers the proceedings of the
International Conference on Medical and Biological
Engineering, which was held from 16 to 18 May
2019 in Banja Luka, Bosnia and Herzegovina.
Focusing on the goal to ‘Share the Vision’, it
highlights the latest findings, innovative solutions
and emerging challenges in the field of Biomedical
Engineering. The book covers a wide range of
topics, including: biomedical signal processing,
medical physics, biomedical imaging and radiation
protection, biosensors and bioinstrumentation, biomicro/nano technologies, biomaterials,
biomechanics, robotics and minimally invasive
surgery, and cardiovascular, respiratory and
endocrine systems engineering. Further topics
include bioinformatics and computational biology,
clinical engineering and health technology
assessment, health informatics, e-health and
telemedicine, artificial intelligence and machine
learning in healthcare, as well as pharmaceutical
and genetic engineering. Given its scope, the book
provides academic researchers, clinical researchers
and professionals alike with a timely reference guide
to measures for improving the quality of life and
healthcare.
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An essential reference for any laboratory working in
the analytical fluorescence glucose sensing field.
The increasing importance of these techniques is
typified in one emerging area by developing noninvasive and continuous approaches for
physiological glucose monitoring. This volume
incorporates analytical fluorescence-based glucose
sensing reviews, specialized enough to be attractive
to professional researchers, yet appealing to a wider
audience of scientists in related disciplines of
fluorescence.
A biosensor is a detecting device that combines a
transducer with a biologically sensitive and selective
component. Biosensors can measure compounds
present in the environment, chemical processes,
food and human body at low cost if compared with
traditional analytical techniques. This book covers a
wide range of aspects and issues related to
biosensor technology, bringing together researchers
from 19 different countries. The book consists of 27
chapters written by 106 authors and divided in three
sections: Biosensors Technology and Materials,
Biosensors for Health and Biosensors for
Environment and Biosecurity.
This book offers comprehensive coverage of
biomarker/biosensor interactions for the rapid
detection of weapons of bioterrorism, as well as
current research trends and future developments
and applications. It will be useful to researchers in
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this field who are interested in new developments in
the early detection of such. The authors have
collected very valuable and, in some aspects
indispensable experience in the area i.e. in the
development and application of portable biosensors
for the detection of potential hazards. Most efforts
are centered on the development of
immunochemical assays including flow-lateral
systems and engineered antibodies and their
fragments. In addition, new approaches to the
detection of enzyme inhibitors, direct enzymatic and
microbial detection of metabolites and nutrients are
elaborated. Some realized prototypes and concept
devices applicable for the further use as a basis for
the cooperation programs are also discussed.There
is a particular focus on electrochemical and optical
detection systems,including those employing carbon
nanotubes, quantum dots and metalnanoparticles.
The authors are well-known scientists and most of
them are editors of respected international scientific
journals. Although recently developed biosensors
utilize known principles, the biosensing devices
described can significantly shorten the time required
for successful detection and enhance efforts in more
time-consuming directions, e.g. remote sensing
systems and validation in real-sample analysis.The
authors describe advances in all stages of biosensor
development: theselection of biochemical
components, their use in biosensor assembly,
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detection principles and improvements and
applications for real sample assays.
A biosensor is a detecting device that combines a
transducer with a biologically sensitive and selective
component. Biosensors can measure compounds
present in the environment, chemical processes,
food and human body at low cost if compared with
traditional analytical techniques. This book covers a
wide range of aspects and issues related to
biosensor technology, bringing together researchers
from 16 different countries. The book consists of 24
chapters written by 76 authors and divided in three
sections: Biosensors Technology and Materials,
Biosensors for Health and Biosensors for
Environment and Biosecurity.
As a response to the rapidly emerging threat of bioterrorism,
the objectives of this volume on Commercial and PreCommercial Cell Detection Technologies for Defence against
Bioterror are to exchange information on commercially
available technologies and equipment for defense against
bioterrorism; to further the development of new biosensor
system prototypes into a commercially available apparatus
and to explore human factors in BWA biosensors. The new
commercial and pre-commercial technologies that are
currently emerging in the world are presented and explained.
Furthermore, there is a discussion about the interaction of
modern detection systems with society and a trial for
improvement of the relation between the scientific community
and commercial entities. There are four major areas
highlighted: the first is a presentation of the most advanced
biosensors and biodetection system which can be found in
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the market or are quite close to commercialization. Systems
as the BIOHAWKTM, SASS 2000, RAPTOR, Bionas® 2500,
OWLS, or a portable SPR are presented in this section. The
second issue is a presentation of the advances in the
research of biodetection devices as DNA and protein
microchips, micro and nanophotonic sensors, CMOS
microsensor chips, electrochemical arrays, physical
platforms, electro optical detection, mass detection, etc.
Then, there is a description of the latest developments in the
employment of bioreceptor layers for the selective detection
of BWA, as protein signatures, molecular imprinted polymers,
membrane engineering (MIME), cell signatures, monoclonal
antibodies, synthetic antibodies and lytic phages, among
others. The last part is the discussion of the human factor:
societal issues related to sensor development and
employment for BWA detection.
Biosensors and Bioelectronics presents the rapidly evolving
methodologies that are relevant to biosensors and
bioelectronics fabrication and characterization. The book
provides a comprehensive understanding of biosensor
functionality, and is an interdisciplinary reference that
includes a range of interwoven contributing subjects,
including electrochemistry, nanoparticles, and conducting
polymers. Authored by a team of bioinstrumentation experts,
this book serves as a blueprint for performing advanced
fabrication and characterization of sensor systems—arming
readers with an application-based reference that enriches the
implementation of the most advanced technologies in the
field. Features descriptions of functionalized nanocomposite
materials and carbon fibre electrode-based biosensors for
field and in vivo applications Presents a range of interwoven
contributing subjects, including electrochemistry,
nanoparticles, and conducting polymers Includes more than
70 figures and illustrations that enhance key concepts and aid
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in retention Ideal reference for those studying bioreceptors,
transducers, bioinstrumentation, nanomaterials,
immunosensors, nanotubes, nanoparticles, and electrostatic
interactions Authored by a collaborative team of scientists
with more than 50 years of experienced in field research and
instruction combined
Electrochemical Sensor Analysis (ECSA) presents the recent
advances in electrochemical (bio)sensors and their practical
applications in real clinical, environment, food and industry
related samples, as well as in the safety and security arena.
In a single source, it covers the entire field of electrochemical
(bio)sensor designs and characterizations. The 38 chapters
are grouped in seven sections: 1) Potentiometric sensors, 2)
Voltammetric sensors, 3) Electrochemical gas sensors 4)
Enzyme-based sensors 5) Affinity biosensors 6) Thick and
thin film biosensors and 7) Novel trends. Written by experts
working in the diverse technological and scientific fields
related to electrochemical sensors, each section provides an
overview of a specific class of electrochemical sensors and
their applications. This interdisciplinary text will be useful for
researchers and professionals alike. Covers applications and
problem solving (sensitivity, interferences) in real sample
analysis Details procedures to construct and characterize
electrochemical (bio)sensors
Advances in materials science and engineering have paved
the way for the development of new and more capable
sensors. Drawing upon case studies from manufacturing and
structural monitoring and involving chemical and long wavelength infrared sensors, this book suggests an approach that
frames the relevant technical issues in such a way as to
expedite the consideration of new and novel sensor
materials. It enables a multidisciplinary approach for
identifying opportunities and making realistic assessments of
technical risk and could be used to guide relevant research
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and development in sensor technologies.
Bridging the gap between research and clinical application,
Biosensors and Molecular Technologies for Cancer
Diagnostics explores the use of biosensors as effective
alternatives to the current standard methods in cancer
diagnosis and detection. It describes the major aspects
involved in detecting and diagnosing cancer as well as the
basic elements of biosensors and their applications in
detection and diagnostics. The book addresses cancer
molecular diagnostics, including genomic and proteomic
approaches, from the perspective of biosensors and
biodetection. It explains how to measure and understand
molecular markers using biosensors and discusses the
medical advantages of rapid and accurate cancer
diagnostics. It also describes optical, electrochemical, and
optomechanical biosensor technologies, with a focus on
cancer analysis and the clinical utility of these technologies
for cancer detection, diagnostics, prognostics, and treatment.
Making biosensor technology more accessible to molecular
biologists, oncologists, pathologists, and engineers, this
volume advances the integration of this technology into
mainstream clinical practice. Through its in-depth coverage of
a range of biosensors, the book shows how they can play
instrumental roles in the early molecular diagnosis of cancer.
Impedance Spectroscopy is a powerful measurement method
used in many application fields such as electro chemistry,
material science, biology and medicine, semiconductor
industry and sensors. Using the complex impedance at
various frequencies increases the informational basis that can
be gained during a measurement. It helps to separate
different ef
Details the advantages and limitations of biosensors in food
analysis systems, describing the principles, characteristics,
and applications of these important analyzing techniques. A
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list of commercially available instruments and tested
laboratory probes and devices is provided.

This book introduces the principles and concepts of
chemical and biochemical sensors for analyzing
medical as well as biological samples. For
applications like analyzing or monitoring gastric juice
or blood plasma, the potential of sensors is
exceptionally large. Focussed on these applications,
the interpretation of analytical results is explained.
Specific advantages are compared to other
analytical techniques. Numerous tables with data
provide useful information not easily found
elsewhere and make a handy source of reference.
Ursula E. Spichiger-Keller is head of the Center for
Chemical Sensors/Biosensors and Bioanalytical
Chemistry at the Swiss Federal Institute of
Technology (ETH) in Zurich.
Today, biosensors are broadly applied in research,
clinical diagnosis and monitoring, as well as in
pharmaceutical, environmental or food analysis. In
this work, the author presents the essentials that
advanced students and researchers need to know in
order to make full use of this technology. This
includes a description of biochemical recognition
elements, such as enzymes, antibodies, aptamers or
even whole cells. Various signal transducers such as
electrochemical and optical transducers,
luminescence devices and advanced techniques
such as quartz crystal microbalances and MEMS
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systems are covered as well. Current applications
are introduced through various case studies,
rounded out by a forward-looking chapter on the
prospects for biosensor development offered by
nanotechnology, lab-on-a-chip, and biomimetic
systems.
Every research and development in biosensors (as
well as in any other research fields) is started from a
state-of-the-art review. Such review is one of the
most labor- and time-consuming parts of research,
especially in high echnological areas as biosensors
and chemical sensors. It is strongly necessary to
take into account and reflect in the review the current
stage of development, including existing sensing
principles, methods of measurements, technologies
and existing devices. Many PhD students and
researchers working in the same area must make
(and do it)the same type of work. A researcher must
find appropriate references, to read it and make a
critical analysis to determine what was done well
before and what was not solved till now, and
determine and formulate his future scientific aim and
objectives. To help researchers save time and
taxpayers money, we have started to publish
'Advances in Biosensors: Reviews' Book Series. The
1st volume contains 7 chapters written by 14 authors
from 9 countries.
Nanobiosensors: Nanotechnology in the Agri-Food
Industry, Volume 8, provides the latest information
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on the increasing demand for robust, rapid,
inexpensive, and safe alternative technologies that
monitor, test, and detect harmful or potentially
dangerous foods. Due to their high sensitivity and
selectivity, nanobiosensors have attracted attention
for their use in monitoring not only biological
contaminants in food, but also potential chemical
and physical hazards. This book offers a broad
overview regarding the current progress made in the
field of nanosensors, including cutting-edge
technological progress and the impact of these
devices on the food industry. Special attention is
given to the detection of microbial contaminants and
harmful metabolotes, such as toxins and hormones,
which have a great impact on both humans and
animal health and feed. Includes the most up-to-date
information on nanoparticles based biosensors and
quantum dots for biological detection Provides
application methods and techniques for research
analysis for bacteriological detection and food testing
Presents studies using analytical tools to improve
food safety and quality analysis
Nanosensors for Smart Manufacturing provides
information on the fundamental design concepts and
emerging applications of nanosensors in smart
manufacturing processes. In smart production, if the
products and machines are integrated, embedded,
or equipped with sensors, the system can
immediately collect the current operating
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parameters, predict the product quality, and then
feed back the optimal parameters to machines in the
production line. In this regard, smart sensors and
their wireless networks are important components of
smart manufacturing. Nanomaterials-based sensors
(nanosensors) offer several advantages over their
microscale counterparts, including lower power
consumption, fast response time, high sensitivity,
lower concentration of analytes, and smaller
interaction distance between sensors and products.
With the support of artificial intelligence (AI) tools
such as fuzzy logic, genetic algorithms, neural
networks, and ambient intelligence, sensor systems
have become smarter. This is an important reference
source for materials scientists and engineers who
want to learn more about how nanoscale sensors
can enhance smart manufacturing techniques and
processes. Outlines the smart nanosensor classes
used in manufacturing applications Shows how
nanosensors are being used to make more efficient
manufacturing systems Assesses the major
obstacles to designing nanosensor-based
manufacturing systems at an industrial scale
This cutting-edge book focuses on the emerging
area ofbiomaterials and biodevices that incorporate
therapeutic agents,molecular targeting, and
diagnostic imaging capabilities The design and
development of biomaterials play a significantrole in
the diagnosis, treatment, and prevention of diseases.
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Whenused with highly selective and sensitive
biomaterials, cutting-edgebiodevices can allow the
rapid and accurate diagnosis of disease,creating a
platform for research and development, especially in
thefield of treatment for prognosis and detection of
diseases in theearly stage. This book emphasizes
the emerging area of biomaterialsand biodevices
that incorporate therapeutic agents,
moleculartargeting, and diagnostic imaging
capabilities. The 15 comprehensive chapters written
by leading experts coversuch topics as: The use of
severe plastic deformation technique to enhance
theproperties of nanostructured metals Descriptions
of the different polymers for use in controlleddrug
release Chitin and chitosan as renewable healthcare
biopolymers forbiomedical applications Innovated
devices such as “label-free biochips” andpolymer
MEMS Molecular imprinting and nanotechnology
Prussian Blue biosensing applications The
evaluation of different types of biosensors in terms
oftheir cost effectiveness, selectivity, and sensitivity
Stimuli-responsive polypeptide nanocarriers for
malignancytherapeutics
Bioelectrochemistry is a fast growing field at the
interface between electrochemistry and other
sciences such as biochemistry, analytical chemistry
and medicinal chemistry. In the recent years, the
methods and the understanding of the fundamentals
have seen significant progress, which has led to
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rapid development in the field. Here, the expert
editors have carefully selected contributions to best
reflect the latest developments in this hot and rapidly
growing interdisciplinary topic. The resulting
excellent and timely overview of this multifaceted
field covers recent methodological advances, as well
as a range of new applications for analytical
detection, drug screening, tumor therapy, and for
energy conversion in biofuel cells. This book is a
must-have for all Electrochemists, Biochemists,
Analytical Chemists, and Medicinal Chemists.
Nanotechnology is increasingly used in the food industry
in the production, processing, packaging, and
preservation of foods. It is also used to enhance flavor
and color, nutrient delivery, and bioavailability, and to
improve food safety and in quality management.
Nanotechnology Applications in the Food Industry is a
comprehensive reference book containing exhaustive
information on nanotechnology and the scope of its
applications in the food industry. The book has five
sections delving on all aspects of nanotechnology and its
key role in food industry in the present scenario. Part I on
Introduction to Nanotechnology in Food Sector covers
the technological basis for its application in food industry
and in agriculture. The use of nanosized foods and
nanomaterials in food, the safety issues pertaining to its
applications in foods and on market analysis and
consumer perception of food nanotechnology has been
discussed in the section. Part II on Nanotechnology in
Food Packaging reviews the use of nanopolymers,
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nanocomposites and nanostructured coatings in food
packaging. Part III on Nanosensors for Safe and Quality
Foods provides an overview on nanotechnology in the
development of biosensors for pathogen and food
contaminant detections, and in sampling and food quality
management. Part IV on Nanotechnology for Nutrient
Delivery in Foods deals with the use of nanotechnology
in foods for controlled and effective release of nutrients.
Part V on Safety Assessment for Use of Nanomaterials
in Food and Food Production deliberates on the benefits
and risks associated with the extensive and long term
applications of nanotechnology in food sector.
Research in the area of chemical and biochemical
sensors and the development of respective applications
is still growing rapidly. This book aims at instructing
researcher and practitioners in both disciplines in a
strictly systematic, interdisciplinary and practice-oriented
way about the basic technology of chemical and
biochemical sensors. This concise volume bridges the
gap between the different "ways of thinking" in chemistry,
physics and engineering. It provides a firm grounding for
engineers, industrial and academic researcher in the
field, for practitioners and novices as well as for
advanced students.
Volumes are organized topically and provide a
comprehensive discussion of developments in the
respective field over the past 3-5 years. The series also
discusses new discoveries and applications. Special
volumes are dedicated to selected topics which focus on
new biotechnological products and new processes for
their synthesis and purification. In general, special
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volumes are edited by well-known guest editors. The
series editor and publisher will however always be
pleased to receive suggestions and supplementary
information. Manuscripts are accepted in English.
This book reviews the most recent developments of
fluorescent imaging techniques for medicinal chemistry
research and biomedical applications, including cell
imaging, in vitro diagnosis and in vivo imaging.
Fluorescent imaging techniques play an important role in
basic research, drug discovery and clinical translation.
They have great impact to many fields including
chemical biology, cell biology, medical imaging, cancer
diagnosis and treatment, pharmaceutical science, among
others, and they have facilitated our understanding of
diseases and helped to develop many novel powerful
tools for imaging and treatment of diseases. This book
will appeal to scientists from numerous fields such as
chemistry, pharmaceutical science, biology, materials
science, and medicine, and it will serve as a very useful
and handy resource for readers with different levels of
scientific knowledge, ranging from entry level to
professional level.
The present book is devoted to all aspects of biosensing
in a very broad definition, including, but not limited to,
biomolecular composition used in biosensors (e.g.,
biocatalytic enzymes, DNAzymes, abiotic nanospecies
with biocatalytic features, bioreceptors, DNA/RNA,
aptasensors, etc.), physical signal transduction
mechanisms (e.g., electrochemical, optical, magnetic,
etc.), engineering of different biosensing platforms,
operation of biosensors in vitro and in vivo (implantable
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or wearable devices), self-powered biosensors, etc. The
biosensors can be represented with analogue devices
measuring concentrations of analytes and binary devices
operating in the YES/NO format, possibly with logical
processing of input signals. Furthermore, the book is
aimed at attracting young scientists and introducing them
to the field, while providing newcomers with an
enormous collection of literature references.
A comprehensive guide to smart materials and how they
are used in sample preparation, analytical processes,
and applications This comprehensive, two-volume
handbook provides detailed information on the present
state of new materials tailored for selective sample
preparation and the legal frame and environmental side
effects of the use of smart materials for sample
preparation in analytical chemistry, as well as their use in
the analytical processes and applications. It covers both
methodological and applied analytical aspects, relating to
the development and application of new materials for
solid-phase extraction (SPE) and solid-phase
microextraction (SPME), their use in the different steps
and techniques of the analytical process, and their
application in specific fields such as water, food, air,
pharmaceuticals, clinical sciences and forensics. Every
chapter in Handbook of Smart Materials in Analytical
Chemistry is written by experts in the field to provide a
comprehensive picture of the present state of this key
area of analytical sciences and to summarize current
applications and research literature in a critical way.
Volume 1 covers New Materials for Sample Preparation
and Analysis. Volume 2 handles Analytical Processes
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and Applications. Focuses on the development and
applications of smart materials in analytical chemistry
Covers both, methodological and applied analytical
aspects, for the development of new materials and their
use in the different steps and techniques of the analytical
process and their application in specific fields Features
applications in key areas including water, air,
environment, pharma, food, forensic, and clinical
Presents the available tools for the use of new materials
suitable to aid recognition process to the sample
preparation and analysis A key resource for analytical
chemists, applied laboratories, and instrument
companies Handbook of Smart Materials in Analytical
Chemistry, 2V Set is an excellent reference book for
specialists and advanced students in the areas of
analytical chemistry, including both research and
application environments.
This book contains papers in the fields of Interactive,
Collaborative, and Blended Learning; TechnologySupported Learning; Education 4.0; Pedagogical and
Psychological Issues. With growing calls for affordable
and quality education worldwide, we are currently
witnessing a significant transformation in the
development of post-secondary education and
pedagogical practices. Higher education is undergoing
innovative transformations to respond to our urgent
needs. The change is hastened by the global pandemic
that is currently underway. The 9th International
Conference on Interactive, Collaborative, and Blended
Learning: Visions and Concepts for Education 4.0 was
conducted in an online format at McMaster University,
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Canada, from 14th to 15th October 2020, to deliberate
and share the innovations and strategies. This
conferences main objectives were to discuss guidelines
and new concepts for engineering education in higher
education institutions, including emerging technologies in
learning; to debate new conference format in worldwide
pandemic and post-pandemic conditions; and to discuss
new technology-based tools and resources that drive the
education in non-traditional ways such as Education 4.0.
Since its beginning in 2007, this conference is devoted to
new learning approaches with a focus on applications
and experiences in the fields of interactive, collaborative,
and blended learning and related new technologies.
Currently, the ICBL conferences are forums to exchange
recent trends, research findings, and disseminate
practical experiences in collaborative and blended
learning, and engineering pedagogy. The conference
bridges the gap between pure scientific research and the
everyday work of educators. Interested readership
includes policymakers, academics, educators,
researchers in pedagogy and learning theory, school
teachers, industry-centric educators, continuing
education practitioners, etc.
This book provides a comprehensive review of
established, cutting-edge, and future trends in the
exponentially growing field of nanomaterials and their
applications in biosensors and bioanalyses. Part I
focuses on the key principles and transduction
approaches, reviewing the timeline featuring the
important historical milestones in the development and
application of nanomaterials in biosensors and
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bioanalyses. Part II reviews various architectures used in
nanobiosensing designs focusing on nanowires, oneand two-dimensional nanostructures, and plasmonic
nanobiosensors with interferometric reflectance imaging.
Commonly used nanomaterials, functionalization of the
nanomaterials, and development of nanobioelectronics
are discussed in detail in Part III with examples from
screen-printed electrodes, nanocarbon films, and
semiconductor quantum dots. Part IV reviews the current
applications of carbon nanotubes, nanoneedles,
plasmonic sensors, electrochemical scanning
microscopes, and field-effect transistors with the future
outlook for emerging technologies. Attention is also given
to potential challenges, in particular, of taking these
technologies at the point-of-need. The book concludes
by providing a condensed summary of the contents, with
emphasis on future directions. Nanomaterials have
become an essential part of biosensors and bioanalyses
in the detection and monitoring of medical,
pharmaceutical, and environmental conditions, from
cancer to chemical warfare agents. This book, with its
distinguished editors and international team of expert
contributors, will be an essential guide for all those
involved in the research, design, development, and
application of nanomaterials in biosensors and
bioanalyses.
Proceedings of the NATO Advanced Research
Workshop on Frontiers in Molecular-Scale Science and
Technology of Fullerence, Nanotube, Nanosilicon,
Biopolymer (DNA, Protein) Multifunctional Nanosystems,
Kyiv, Ukraine, 9-12 September 2001
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The use of light-emitting proteins for the detection of
biomolecules provides fast and sensitive methods which
overcome the disadvantages of radioactive labels and
the high cost of fluorescent dyes. This reference work
summarizes modern advanced techniques and their
applications and includes practical examples of assays
based on photoproteins. The book presents
contemporary key topics like luminescent marine
organisms, DNA probes, reporter gene assays and
photoproteins, ratiometric sensing, use of photoproteins
for in vivo functional imaging and luminescent proteins in
binding assays, to name just a few, and is
complemented by recent advances in instrumentation.
Includes an introductory chapter by 2008 Chemistry
Nobel laureate Osamu Shimomura.
Based on the success of the first edition, this second
edition continues to build upon fundamental principles of
biosensor design and incorporates recent advances in
intelligent materials and novel fabrication techniques for
a broad range of real world applications. The book
provides a multi-disciplinary focus to capture the everexpanding field of biosensors. Smart Biosensor
Technology, Second Edition includes contributions from
leading specialists in a wide variety of fields with a
common focus on smart biosensor design. With 21
chapters organized in five parts, this compendium covers
the fundamentals of smart biosensor technology,
important issues related to material design and selection,
principles of biosensor design and fabrication, advances
in bioelectronics, and a look at specific applications
related to pathogen detection, toxicity monitoring,
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microfluidics and healthcare. Features Provides a solid
background in the underlying principles of biosensor
design and breakthrough technologies for creating more
intelligent biosensors Focusses on material design and
selection including cutting-edge developments in carbon
nanotubes, polymer nanowires, and porous silicon
Examines machine learning and introduces concepts
such as DNA-based molecular computing for smart
biosensor function Explores the principles of
bioelectronics and nerve cell microelectrode arrays for
creating novel transducers and physiological biosensors
Devotes several chapters to biosensors developed to
detect and monitor a variety of toxins and pathogens
Offers expert opinions on the future directions,
challenges and opportunities in the field
New Scientist magazine was launched in 1956 "for all
those men and women who are interested in scientific
discovery, and in its industrial, commercial and social
consequences". The brand's mission is no different today
- for its consumers, New Scientist reports, explores and
interprets the results of human endeavour set in the
context of society and culture.
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