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Semiconducting Silicon Nanowires for Biomedical Applications reviews the fabrication,
properties and biomedical applications of this key material. Sections review basics,
growth, characterization, biocompatibility, and surface modification of semiconducting.
Chapters go on to focus on silicon nanowires for tissue engineering and delivery
applications, including cellular binding and internalization, orthopedic tissue scaffolds,
mediated differentiation of stem cells, and silicon nanoneedles for drug delivery. Finally,
the book highlights the use of silicon nanowires for detection and sensing. These
chapters explore the fabrication and use of semiconducting silicon nanowire arrays for
high-throughput screening in the biosciences, neural cell pinning on surfaces, and
probe-free platforms for biosensing. This book provides a comprehensive resource for
biomaterials scientists who are focused on biosensors, drug delivery and tissue
engineering, but it is also ideal for researchers and developers in industry and
academia who are concerned with nanoscale biomaterials, in particular electronically-
responsive biomaterials. Reviews the growth, characterization, biocompatibility, and
surface modification of semiconducting silicon nanowires Describes silicon nanowires
for tissue engineering and delivery applications, including cellular binding and
internalization, orthopedic tissue scaffolds, mediated differentiation of stem cells, and
silicon nanoneedles for drug delivery Highlights the use of silicon nanowires for
detection and sensing
Efforts to miniaturize sensing and diagnostic devices and to integrate multiple functions
into one device have caused massive growth in the field of microfluidics and this
integration is now recognized as an important feature of most new diagnostic
approaches. These approaches have and continue to change the field of biosensing
and diagnostics. In this Special Issue, we present a small collection of works describing
microfluidics with applications in biosensing and diagnostics.
The technological approach and the high level of innovation make bioengineering
extremely dynamic and this forces researchers to continuous updating. It involves the
publication of the results of the latest scientific research. This book covers a wide range
of aspects and issues related to advances in bioengineering research with a particular
focus on innovative technologies and applications. The book consists of 13 scientific
contributions divided in four sections: Materials Science; Biosensors. Electronics and
Telemetry; Light Therapy; Computing and Analysis Techniques.
This book describes the emerging point-of-care (POC) technologies that are paving the
way to the next generation healthcare monitoring and management. It provides the
readers with comprehensive, up-to-date information about the emerging technologies,
such as smartphone-based mobile healthcare technologies, smart devices, commercial
personalized POC technologies, paper-based immunoassays (IAs), lab-on-a-chip
(LOC)-based IAs, and multiplex IAs. The book also provides guided insights into the
POC diabetes management software and smart applications, and the statistical
determination of various bioanalytical parameters. Additionally, the authors discuss the
future trends in POC technologies and personalized and integrated healthcare solutions
for chronic diseases, such as diabetes, stress, obesity, and cardiovascular disorders.
Each POC technology is described comprehensively and analyzed critically with its
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characteristic features, bioanalytical principles, applications, advantages, limitations,
and future trends. This book would be a very useful resource and teaching aid for
professionals working in the field of POC technologies, in vitro diagnostics (IVD), mobile
healthcare, Big Data, smart technology, software, smart applications, biomedical
engineering, biosensors, personalized healthcare, and other disciplines.
The application of circuits and systems and engineering principles to problems in the
medicine has led to the emergence of biomedical circuits and systems as an exciting
and rapidly growing area of research. Nanotechnology provides new nano-structured
materials with amazing properties. The properties offered by nanomaterials can be
applied to develop advanced instrumentation for biomedical diagnostics and
personalized therapy, as well as bio-sensing in the environment. Biotechnology
provides new biochemical materials with novel properties to be applied to develop new
performances in sensing techniques. These advancements in Nano- and Bio-
technologies will lead to new concepts and applications for nano-bio-sensing systems.
This book offers an invaluable reference to the state-of-the-art applications of nano-bio-
sensing. It brings together expertise of researchers from the fields of nano-electronics
and bio-technology, providing multidisciplinary content from nano-structures fabrication
to bio-sensing applications.
A thorough examination of lab-on-a-chip circuit-level operations to improve system
performance A rapidly aging population demands rapid, cost-effective, flexible,
personalized diagnostics. Existing systems tend to fall short in one or more capacities,
making the development of alternatives a priority. CMOS Integrated Lab-on-a-Chip
System for Personalized Biomedical Diagnosis provides insight toward the solution,
with a comprehensive, multidisciplinary reference to the next wave of personalized
medicine technology. A standard complementary metal oxide semiconductor (CMOS)
fabrication technology allows mass-production of large-array, miniaturized CMOS-
integrated sensors from multi-modal domains with smart on-chip processing capability.
This book provides an in-depth examination of the design and mechanics
considerations that make this technology a promising platform for microfluidics, micro-
electro-mechanical systems, electronics, and electromagnetics. From CMOS
fundamentals to end-user applications, all aspects of CMOS sensors are covered, with
frequent diagrams and illustrations that clarify complex structures and processes.
Detailed yet concise, and designed to help students and engineers develop smaller,
cheaper, smarter lab-on-a-chip systems, this invaluable reference: Provides clarity and
insight on the design of lab-on-a-chip personalized biomedical sensors and systems
Features concise analyses of the integration of microfluidics and micro-electro-
mechanical systems Highlights the use of compressive sensing, super-resolution, and
machine learning through the use of smart SoC processing Discusses recent advances
in complementary metal oxide semiconductor-integrated lab-on-a-chip systems
Includes guidance on DNA sequencing and cell counting applications using dual-mode
chemical/optical and energy harvesting sensors The conventional reliance on the
microscope, flow cytometry, and DNA sequencing leaves diagnosticians tied to bulky,
expensive equipment with a central problem of scale. Lab-on-a-chip technology
eliminates these constraints while improving accuracy and flexibility, ushering in a new
era of medicine. This book is an essential reference for students, researchers, and
engineers working in diagnostic circuitry and microsystems.
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Eighth volume of a 40 volume series on nanoscience and nanotechnology, edited by
the renowned scientist Challa S.S.R. Kumar. This handbook gives a comprehensive
overview about Nanotechnology Characterization Tools for Biosensing and Medical
Diagnosis. Modern applications and state-of-the-art techniques are covered and make
this volume an essential reading for research scientists in academia and industry.
This highly interdisciplinary thesis reports on two innovative photonic biosensors that
combine multiple simultaneous measurements to provide unique insights into the
activity and structure of surface immobilized biological molecules. In addition, it
presents a new silicon photonic biosensor that exploits two cascaded resonant sensors
to provide two independent measurements of a biological layer immobilized on the
surface. By combining these two measurements, it is possible to unambiguously
quantify the density and thickness of the molecular layer; here, the approach’s ability to
study molecular conformation and conformational changes in real time is demonstrated.
The electrophotonic biosensor integrates silicon photonics with electrochemistry into a
single technology. This multi-modal biosensor provides a number of unique capabilities
that extend the functionality of conventional silicon photonics. For example, by
combining the complementary information revealed by simultaneous electrochemical
and photonic measurements, it is possible to provide unique insights into on-surface
electrochemical processes. Furthermore, the ability to create electrochemical reactions
directly on the silicon surface provides a novel approach for engineering the chemical
functionality of the photonic sensors. The electrophotonic biosensor thus represents a
critical advance towards the development of very high-density photonic sensor arrays
for multiplexed diagnostics.
This book describes technology used for effective sensing of our physical world and
intelligent processing techniques for sensed information, which are essential to the
success of Internet of Things (IoT). The authors provide a multidisciplinary view of
sensor technology from materials, process, circuits, to big data domains and they
showcase smart sensor systems in real applications including smart home,
transportation, medical, environmental, agricultural, etc. Unlike earlier books on
sensors, this book provides a “global” view on smart sensors covering abstraction
levels from device, circuit, systems, and algorithms.
Microsystems technologies have found their way into an impressive variety of
applications, from mobile phones, computers, and displays to smart grids, electric cars,
and space shuttles. This multidisciplinary field of research extends the current
capabilities of standard integrated circuits in terms of materials and designs and
complements them by creating innovative components and smaller systems that
require lower power consumption and display better performance. Novel Advances in
Microsystems Technologies and their Applications delves into the state of the art and
the applications of microsystems and microelectronics-related technologies. Featuring
contributions by academic and industrial researchers from around the world, this book:
Examines organic and flexible electronics, from polymer solar cell to flexible
interconnects for the co-integration of micro-electromechanical systems (MEMS) with
complementary metal oxide semiconductors (CMOS) Discusses imaging and display
technologies, including MEMS technology in reflective displays, the fabrication of thin-
film transistors on glass substrates, and new techniques to display and quickly transmit
high-quality images Explores sensor technologies for sensing electrical currents and
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temperature, monitoring structural health and critical industrial processes, and more
Covers biomedical microsystems, including biosensors, point-of-care devices, neural
stimulation and recording, and ultra-low-power biomedical systems Written for
researchers, engineers, and graduate students in electrical and biomedical engineering,
this book reviews groundbreaking technology, trends, and applications in
microelectronics. Its coverage of the latest research serves as a source of inspiration
for anyone interested in further developing microsystems technologies and creating
new applications.
The main challenge in biosensor development is their application for various practical
tasks to provide a continuous and reliable flow of information about the indicators of
natural and industrial processes and the surroundings, so enabling adequate feedback
and control. Biosensors can provide essential information, as the quality of life depends
mainly on our knowledge about what we breathe, what we eat and how our bodies are
able to metabolize the material, which we contact. This book includes 14 chapters,
written by 52 authors and is focused on the applications of biosensors for monitoring
the parameters of environment, the quality of food and biomarkers of health.
Provides an introduction to the topic of smart chemical sensors, along with an overview
of the state of the art based on potential applications This book presents a
comprehensive overview of chemical sensors, ranging from the choice of material to
sensor validation, modeling, simulation, and manufacturing. It discusses the process of
data collection by intelligent techniques such as deep learning, multivariate analysis,
and others. It also incorporates different types of smart chemical sensors and discusses
each under a common set of sub-sections so that readers can fully understand the
advantages and disadvantages of the relevant transducers—depending on the design,
transduction mode, and final applications. Smart Sensors for Environmental and
Medical Applications covers all major aspects of the field of smart chemical sensors,
including working principle and related theory, sensor materials, classification of
respective transducer type, relevant fabrication processes, methods for data analysis,
and suitable applications. Chapters address field effect transistors technologies for
biological and chemical sensors, mammalian cell–based electrochemical sensors for
label-free monitoring of analytes, electronic tongues, chemical sensors based on metal
oxides, metal oxide (MOX) gas sensor electronic interfaces, and more. Addressing the
limitations and challenges in obtaining state-of-the-art smart biochemical sensors, this
book: Balances the fundamentals of sensor design, fabrication, characterization, and
analysis with advanced methods Categorizes sensors into sub-types and describes
their working, focusing on prominent applications Describes instrumentation and IoT
networking methods of chemical transducers that can be used for inexpensive,
accurate detection in commercialized smart chemical sensors Covers monitoring of
food spoilage using polydiacetylene- and liposome-based sensors; smart and intelligent
E-nose for sensitive and selective chemical sensing applications; odor sensing system;
and microwave chemical sensors Smart Sensors for Environmental and Medical
Applications is an important book for senior-level undergraduate and graduate students
learning about this high-performance technology and its many applications. It will also
inform practitioners and researchers involved in the creation and use of smart sensors.
Abstracts for presentations at the CMOSETR 2015 conference, May 20-22, 2015.
This book covers two most important applications of smart sensors, namely bio-health
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sensing and environmental monitoring. The approach taken is holistic and covers the
complete scope of the subject matter from the principles of the sensing mechanism,
through device physics, circuit and system implementation techniques, and energy
issues to wireless connectivity solutions. It is written at a level suitable mainly for post-
graduate level researchers interested in practical applications. The chapters are
independent but complementary to each other, and the book works within the wider
perspective of essential smart sensors for the Internet of Things (IoT). This is the
second of three books based on the Integrated Smart Sensors research project, which
describe the development of innovative devices, circuits, and system-level enabling
technologies. The aim of the project was to develop common platforms on which
various devices and sensors can be loaded, and to create systems offering significant
improvements in information processing speed, energy usage, and size. This book
contains substantial reference lists and over 150 figures, introducing the reader to the
subject in a tutorial style whilst also addressing state-of-the-art research results,
allowing it to be used as a guide for starting researchers.
Microfluidics for Biosensing and DiagnosticsMDPI
Advances in Bionanotechnology Research and Application: 2011 Edition is a
ScholarlyEditions™ eBook that delivers timely, authoritative, and comprehensive
information about Bionanotechnology. The editors have built Advances in
Bionanotechnology Research and Application: 2011 Edition on the vast information
databases of ScholarlyNews.™ You can expect the information about
Bionanotechnology in this eBook to be deeper than what you can access anywhere
else, as well as consistently reliable, authoritative, informed, and relevant. The content
of Advances in Bionanotechnology Research and Application: 2011 Edition has been
produced by the world’s leading scientists, engineers, analysts, research institutions,
and companies. All of the content is from peer-reviewed sources, and all of it is written,
assembled, and edited by the editors at ScholarlyEditions™ and available exclusively
from us. You now have a source you can cite with authority, confidence, and credibility.
More information is available at http://www.ScholarlyEditions.com/.
Molecular imprinting focuses on the fabrication of an artificial receptor with perfect
molecular recognition abilities. It has attracted a great deal of scientific attention
because of the enormous opportunities it opens in the fields of separation, catalysis,
and analysis. The advantages of the molecular imprinting enable to target a wide class
of substances ranging from small molecules to big conglomerates, such as proteins or
even cells. In recent years, sensor applications based on molecular imprinting have
started to attract greater attention because of the easy creation of robust receptor sites
with high specificity and sensitivity toward a target compound. A collection of
contributions from distinguised experts, Handbook of Molecular Imprinting: Advanced
Sensor Applications provides a comprehensive overview on the specific challenges of
molecular imprinting in sensor applications. It covers various molecular imprinting
approaches. As a result, a perspective of future device ensembles for sensing is
acquired. The text lays particular emphasis on fundamental aspects as well as novel
ideas in the context of sensor applications. It also highlights the operation principles of
various sensor transducers that are generally employed in combination with molecular
imprinting recognition elements.
Nowadays, the implementation of novel technological platforms in biosensor-based
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developments is primarily directed to the miniaturization of analytical systems and
lowering the limits of detection. Rapid scientific and technological progress enables the
application of biosensors for the online detection of minute concentrations of different
chemical compounds in a wide selection of matrixes and monitoring extremely low
levels of biomarkers even in living organisms and individual cells. This book, including
16 chapters, characterizes the present state of the art and prospective options for micro
and nanoscale activities in biosensors construction and applications.
This dissertation presents a design methodology for on-chip magnetic bead label
detectors based on Hall-effect sensors to be used for biosensor applications. Signal
errors caused by the label binding process and other factors that place constraints on
the minimum detector area are quantified and adjusted to meet assay accuracy
standards. The methodology is demonstrated by designing an 8,192 element Hall
sensor array implemented in a commercial 0.18 um CMOS process with single mask
post-processing. The array can quantify a one percent surface coverage of 2.8 um
beads in thirty seconds with a coefficient of variation of 7.4%. This combination of
accuracy and speed makes this technology a suitable detection platform for biological
assays based on magnetic bead labels.
This first book to focus on the applications of nanomagnetism presents those already
realized while also suggesting bold ideas for further breakthroughs. The first part is
devoted to the concept of spin electronics and its use for data storage and magnetic
sensing, while the second part concentrates on magnetic nanoparticles and their use in
industrial environment, biological and medical applications. The third, more prospective
part goes on to describe emerging applications related to spin current creation and
manipulation, dynamics, spin waves and binary logic based on nano-scale magnetism.
With its unique choice of topics and authors, this will appeal to academic as well as
corporate researchers in a wide range of disciplines from physics via materials science
to engineering, chemistry and life science.
This book covers novel and current strategies for biosensing, from the use of
nanomaterials and biological functionalized surfaces to the mathematical assessment
of novel biosensors and their potential use as wearable devices for continuous
monitoring. Biosensing technologies can be used in the medical field for the early
detection of disease, monitoring effectiveness of treatments, detecting nervous system
signals for controlling robotic prosthesis, and much more. This book includes eleven
chapters that examine and discuss several strategies of biosensing, proposing
mathematical designs that address the latest reported technologies.
This volume combines the chemistry and materials science of nanomaterials and
biomolecules with their detection strategies, sensor physics and device engineering. In
so doing, it covers the important types of nanomaterials for sensory applications,
namely carbon nanotubes, fullerenes, fluorescent and biological molecules, nanorods,
nanowires and nanoparticles, dendrimers, and nanostructured silicon. It also illustrates
a wide range of sensing principles, including fluorescence, nanocantilever oscillators,
electrochemical detection, antibody-antigen interactions, and magnetic detection.
The book Handheld Total Chemical and Biological Analysis Systems: Bridging NMR,
Digital Microfluidics, and Semiconductors centers on the complete design of Nuclear
Magnetic Resonance (NMR) microsystems for in vitro chemical and biological assays
based on semiconductor chips and portable magnet. Different sensing mechanisms for
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CMOS in vitro assay are compared, key design criteria of the CMOS transceiver for
NMR measurement are revealed, and system-level optimizations of the CMOS NMR
platform utilizing digital microfluidic and diverse functions of the CMOS technology are
discussed. Two CMOS NMR platforms are implemented, each of these focuses on
different aspect of optimization.
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 ever-expanding
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, 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
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 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.
Advances in technology have produced a range of on-body sensors and smartwatches
that can be used to monitor a wearer’s health with the objective to keep the user
healthy. However, the real potential of such devices not only lies in monitoring but also
in interactive communication with expert-system-based cloud services to offer
personalized and real-time healthcare advice that will enable the user to manage their
health and, over time, to reduce expensive hospital admissions. To meet this goal, the
research challenges for the next generation of wearable healthcare devices include the
need to offer a wide range of sensing, computing, communication, and
human–computer interaction methods, all within a tiny device with limited resources and
electrical power. This Special Issue presents a collection of six papers on a wide range
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of research developments that highlight the specific challenges in creating the next
generation of low-power wearable healthcare sensors.
This book describes the bottleneck faced soon by designers of traditional CMOS
devices, due to device scaling, power and energy consumption, and variability
limitations. This book aims at bridging the gap between device technology and
architecture/system design. Readers will learn about challenges and opportunities
presented by “beyond-CMOS devices” and gain insight into how these might be
leveraged to build energy-efficient electronic systems.
The book presents the conception and realization of a pervasive electronic architecture
for electrochemical applications, focusing on electronic instrumentation design and
device development, particularly in electrochemical Point-of-Care and Lab-on-a-Chip
devices, covering examples based on amperometric (DC) and impedance detection
(AC) techniques. The presented electronics combine tailored front-end instrumentation
and back-end data post-processing, enabling applications in different areas, and across
a variety of techniques, analytes, transducers and environments. It addresses how the
electronics are designed and implemented with special interest in the flow process:
starting from electronic circuits and electrochemical biosensor design to a final
validation and implementation for specific applications. Similarly, other important
aspects are discussed throughout the book, such as electrochemical techniques,
different analytes, targets, electronics reliability and robustness. The book also
describes the use of the presented electronics in different electrochemical applications
through some examples: instantaneous and non-destructive cellular monitoring and
portable glucose monitoring device. Moreover, the book aims to introduce a
comprehensive approach to electronic circuits, techniques and electrochemical sensors
in POC devices to a general audience of students in biomedical and electronics
engineering, scientists, and engineers.
This book is dedicated to label-free, non-invasive monitoring of cell-based assays and it
comprises the most widely applied techniques. Each approach is described and
critically evaluated by an expert in the field such that researchers get an overview on
what is possible and where the limitations are. The book provides the theoretical basis
for each technique as well as the most successful and exciting applications. Label-free
bioanalytical techniques have been known for a long time as valuable tools to monitor
adsorption processes at the solid-liquid interface in general – and biomolecular
interaction analysis (BIA) in particular. The underlying concepts have been
progressively transferred to the analysis of cell-based assays. The strength of these
approaches is implicitly given with the name 'label-free': the readout is independent of
any label, reagent or additive that contaminates the system under study and potentially
affects its properties. Thus, label-free techniques provide an unbiased analytical
perspective in the sense that the sample is not manipulated by additives but pure. They
are commonly based on physical principles and read changes in integral physical
properties of the sample like refractive index, conductivity, capacitance or elastic
modulus to mention just a few. Even though it is not implied in the name, label-free
approaches usually monitor the cells under study non-invasively meaning that the
amplitude of the signal (e.g. electric field strength, mechanical elongation) that is used
for the measurement is too low to interfere or affect. In contrast to label-based
analytical techniques that are commonly restricted to a single reading at a predefined
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time point, label-free approaches allow for a continuous observation so that the
dynamics of the biological system or reaction become accessible.
The book will address the-state-of-the-art in integrated Bio-Microsystems that integrate
microelectronics with fluidics, photonics, and mechanics. New exciting opportunities in
emerging applications that will take system performance beyond offered by traditional
CMOS based circuits are discussed in detail. The book is a must for anyone serious
about microelectronics integration possibilities for future technologies. The book is
written by top notch international experts in industry and academia. The intended
audience is practicing engineers with electronics background that want to learn about
integrated microsystems. The book will be also used as a recommended reading and
supplementary material in graduate course curriculum.
For the first time, distinguished scientists from key institutions worldwide provide a
comprehensive approach to optical sensing techniques employing the phenomenon of
guided wave propagation for chemical and biosensors. This includes both state-of the-
art fundamentals and innovative applications of these techniques. The authors present
a deep analysis of their particular subjects in a way to address the needs of novice
researchers such as graduate students and post-doctoral scholars as well as of
established researchers seeking new avenues. Researchers and practitioners who
need a solid foundation or reference will find this work invaluable. This first of two
volumes contains eight chapters covering planar waveguides for sensing, as well as
sensing techniques based on plasmonic waveguides.
This book is a printed edition of the Special Issue "Interface Circuits for Microsensor
Integrated Systems" that was published in Micromachines
Drawing together topics from a wide range of disciplines, this text provides a
comprehensive insight into the fundamentals of magnetic biosensors and the
applications of magnetic nanoparticles in medicine. Internationally renowned
researchers showcase topics ranging from the basic physical principles of magnetism
to the detection and manipulation, synthesis protocols and natural occurrence of
magnetic nanoparticles. Up-to-date examples of their clinical usage and research
applications in the biomedical fields of sensing by diverse magnetic detection methods,
in imaging by MRI and in therapeutic strategies such as hyperthermia, are also
discussed, providing a thorough introduction to this rapidly developing field. Each
chapter features questions with answers, highlighted definition boxes, and numerous
illustrations which help readers grasp key concepts. Mathematical tools, together with
key literature references, provide a strong underpinning for the material, making it ideal
for graduate students, lecturers, medical researchers and industrial scientific
strategists.
This book presents recent developments in the field of biosensors and their applications
in healthcare. Topics include aptasensors for the detection of environmental
contaminants, disease-causing pathogens, molecularly imprinted polymers for the
detection of genetic materials, infectious diseases, in vivo monitoring of key molecules,
functional nanoparticles targeted to specific tumor cells for detection as well as imaging.
Many potential applications of synthetic and systems biology are relevant to the
challenges associated with the detection, surveillance, and responses to emerging and
re-emerging infectious diseases. On March 14 and 15, 2011, the Institute of Medicine's
(IOM's) Forum on Microbial Threats convened a public workshop in Washington, DC, to
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explore the current state of the science of synthetic biology, including its dependency
on systems biology; discussed the different approaches that scientists are taking to
engineer, or reengineer, biological systems; and discussed how the tools and
approaches of synthetic and systems biology were being applied to mitigate the risks
associated with emerging infectious diseases. The Science and Applications of
Synthetic and Systems Biology is organized into sections as a topic-by-topic distillation
of the presentations and discussions that took place at the workshop. Its purpose is to
present information from relevant experience, to delineate a range of pivotal issues and
their respective challenges, and to offer differing perspectives on the topic as discussed
and described by the workshop participants. This report also includes a collection of
individually authored papers and commentary.
An increasing number of technologies are being used to detect minute quantities of
biomolecules and cells. However, it can be difficult to determine which technologies
show the most promise for high-sensitivity and low-limit detection in different
applications. Microfluidics and Nanotechnology: Biosensing to the Single Molecule Limit
details proven approaches for the detection of single cells and even single
molecules—approaches employed by the world’s foremost microfluidics and
nanotechnology laboratories. While similar books concentrate only on microfluidics or
nanotechnology, this book focuses on the combination of soft materials (elastomers
and other polymers) with hard materials (semiconductors, metals, and glass) to form
integrated detection systems for biological and chemical targets. It explores physical
and chemical—as well as contact and noncontact—detection methods, using case
studies to demonstrate system capabilities. Presenting a snapshot of the current state
of the art, the text: Explains the theory behind different detection techniques, from
mechanical resonators for detecting cell density to fiber-optic methods for detecting
DNA hybridization, and beyond Examines microfluidic advances, including droplet
microfluidics, digital microfluidics for manipulating droplets on the microscale, and more
Highlights an array of technologies to allow for a comparison of the fundamental
advantages and challenges of each, as well as an appreciation of the power of
leveraging scalability and integration to achieve sensitivity at low cost Microfluidics and
Nanotechnology: Biosensing to the Single Molecule Limit not only serves as a quick
reference for the latest achievements in biochemical detection at the single-cell and
single-molecule levels, but also provides researchers with inspiration for further
innovation and expansion of the field.
This book provides the most comprehensive and consistent survey of the field of IC
design for Biological Sensing and Processing. The authors describe a multitude of
applications that require custom CMOS IC design and highlight the techniques in
analog and mixed-signal circuit design that potentially can cross boundaries and benefit
the very wide community of bio-medical engineers.
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