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The first book offering a global overview of fundamental microfluidics and the wide
range of possible applications, for example, in chemistry, biology, and biomedical
science. As such, it summarizes recent progress in microfluidics, including its origin and
development, the theoretical fundamentals, and fabrication techniques for microfluidic
devices. The book also comprehensively covers the fluid mechanics, physics and
chemistry as well as applications in such different fields as detection and synthesis of
inorganic and organic materials. A useful reference for non-specialists and a basic
guideline for research scientists and technicians already active in this field or intending
to work in microfluidics.
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
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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.
Optofluidics: Fundamentals, Devices, and ApplicationsFundamentals, Devices, and
ApplicationsMcGraw Hill Professional
This book is a compilation of selected papers from the 8th International Multidisciplinary
Conference on Optofluidics (IMCO 2018) held in Shanghai on August 5-8, 2018, as well
as papers from the IMCO 2019 held in Hong Kong on June 14-17, 2019. The work
focuses on the current development in the fields of optofluidics, microfluidics, silicon
photonics, optical metamaterials and other related areas. Readers from both academia
and industry will benefit from the experts’ opinion and the lasted development in the
multidisciplinary field of optofluidics.
Optofluidics is an emerging field that involves the use of fluids to modify optical
properties and the use of optical devices to detect flowing media. Ultimately, its value is
highly dependent on the successful integration of photonic integrated circuits with
microfluidic or nanofluidic systems. Handbook of Optofluidics provides a snapshot of
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"The Handbook of Photonics third volume addresses photonics technology and
application. It discusses communication networks, data buffers, defense and security
applications, detectors, fiber optics and amplifiers, green photonics, instrumentation
and metrology, interferometers, light-harvesting materials, logic devices, optical
communications, remote sensing, solar energy, solid-state lighting, and wavelength
conversion"-This book focuses on droplets and sprays and their applications. It discusses how
droplet level transport is central to a multitude of applications and how droplet level
manipulation and control can enhance the efficiency and design of multiphase systems.
Droplets and sprays are ubiquitous in a variety of multiphase and multiscale
applications in surface patterning, oil recovery, combustion, atomization, spray drying,
thermal barrier coating, renewable energy, and electronic cooling, to name but a few.
This book provides two levels of details pertaining to such applications. Each chapter
delves into a specific application and provides not only an overview but also detailed
physical insights into the application mechanism from the point of view of droplets and
sprays. All chapters provide a mix of cutting-edge applications, new diagnostic
techniques and modern computational methodologies, as well as the fundamental
physical mechanism involved in each application. Taken together, the chapters provide
a translational perspective on these applications, from basic transport processes to
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optimization, and from design to implementation using droplets or sprays as
fundamental building blocks. Given its breadth of coverage, the book will be of interest
to students, researchers, and industry professionals alike.
This book provides wide-ranging coverage of current developments in biomedical
sensing based on photonic techniques. Biomedical sensing is a dynamic topic that
promises to deliver much in the future evolution of medical diagnostics, delivering
advanced tools for fundamental research in biology at the micrometre and nanometre
scales. The book explores a variety of alternative physical and biological methodologies
that have become available for application, such as plasmonic sensors and photonic
crystal biosensors. At the same time, it addresses issues that potentially limit the
capability of biomedical optical sensing techniques, while reviewing the state-of-the-art
in biomedical optical sensing for the future work that will lead to near-universal
applications of such techniques. Edited and written by leading experts in this domain,
this book is ideal as a comprehensive manual for researchers and graduate students.
Proceedings of SPIE present the original research papers presented at SPIE conferences and
other high-quality conferences in the broad-ranging fields of optics and photonics. These books
provide prompt access to the latest innovations in research and technology in their respective
fields. Proceedings of SPIE are among the most cited references in patent literature.
Now in its Third Edition, the Artech House bestseller, Fundamentals and Applications of
Microfluidics, provides engineers and students with the most complete and current coverage of
this cutting-edge field. This revised and expanded edition provides updated discussions
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throughout and features critical new material on microfluidic power sources, sensors, cell
separation, organ-on-chip and drug delivery systems, 3D culture devices, droplet-based
chemical synthesis, paper-based microfluidics for point-of-care, ion concentration polarization,
micro-optofluidics and micro-magnetofluidics. The book shows how to take advantage of the
performance benefits of microfluidics and serves as an instant reference for state-of-the-art
microfluidics technology and applications. Readers find discussions on a wide range of
applications, including fluid control devices, gas and fluid measurement devices, medical
testing equipment, and implantable drug pumps. Professionals get practical guidance in
choosing the best fabrication and enabling technology for a specific microfluidic application,
and learn how to design a microfluidic device. Moreover, engineers get simple calculations,
ready-to-use data tables, and rules of thumb that help them make design decisions and
determine device characteristics quickly. addressed at the design stage to reduce the risk of
failures in the field is presented. The book includes technical details of all state-of-the-art Li-on
energy storage subsystems and their requirements, and provides a system designer a single
resource detailing all of the common issues navigated when using Li-ion batteries to reduce
the risk of field failures. The book details the various industry standards that are applicable to
the subsystems of Li-ion energy storage systems and how the requirements of these standards
may impact the design of their system. Checklists are included to help readers evaluate their
own battery system designs and identify gaps in the designs that increase the risk of field
failures. The book is packed with numerous examples of issues that have caused field failures
and how a proper design/assembly process could have reduced the risk of these failures.
At the cross-roads of biology, microfluidics and photonics the field of optofluidics allows for
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quick and compact solutions for medical and biochemical sensing and manipulation. This book
is concerned with the ingredients for a polymer-based platform which is able to culture and
pattern life cells for a sufficient period of time, enables the integration of photonic devices, and
provides means to integrate electronic readout. Thus – in its cross-discipline approach – it
touches on aspects of photonics, nanofabrication, and biological methods alike.
Cutting-Edge Optofluidics Theories, Techniques, and Practices Add novel functionalities to
your optical design projects by incorporating state-of-the-art microfluidic technologies and
tools. Co-written by industry experts, Optofluidics: Fundamentals, Devices, and Applications
covers the latest functional integration of optical devices and microfluidics, as well as
automation techniques. This authoritative guide explains how to fabricate optical lab-on-a-chip
devices, synthesize photonic crystals, develop solid and liquid core waveguides, use fluidic selfassembly methods, and accomplish direct microfabrication in solutions. The book includes
details on developing biological sensors and arrays, handling maskless lithography, designing
high-Q cavities, and working with nanoscale plasmonics. Research outcomes from the DARPAfunded Center for Optofluidics Integration are also discussed. Discover how to: Work with
optofluidic sources, lenses, filters, switches, and splitters Use dielectric waveguiding devices to
input, move, and manipulate fluids Integrate colloidal crystals and fibers with microfluidic
systems Develop bio-inspired fluidic lens systems and aspherical lenses Deploy miniaturized
dye lasers, microscopes, biosensors, and resonators Analyze microfluidic systems using flow
injection and fluorescent spectroscopy Build optofluidic direct fabrication platforms for
innovative microstructures Accomplish optofluidic liquid actuation and particle manipulation
This book provides a broad introductory survey of this remarkable field, aiming to establish and
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clearly differentiate its physical principles, and also to provide a snapshot portrait of many of
the most prominent current applications. Primary emphasis is placed on developing an
understanding of the fundamental photonic origin behind the mechanism that operates in each
type of effect. To this end, the first few chapters introduce and develop core theory, focusing
on the physical significance and source of the most salient parameters, and revealing the
detailed interplay between the key material and optical properties. Where appropriate, both
classical and photonic (quantum mechanical) representations are discussed. The number of
equations is purposely kept to a minimum, and only a broad background in optical physics is
assumed. With copious examples and illustrations, each of the subsequent chapters then sets
out to explain and exhibit the main features and uses of the various distinct types of
mechanism that can be involved in optical nanomanipulation, including some of the very latest
developments. To complete the scene, we also briefly discuss applications to larger, biological
particles. Overall, this book aims to deliver to the non-specialist an amenable introduction to
the technically more advanced literature on individual manipulation methods. Full references to
the original research papers are given throughout, and an up-to-date bibliography is provided
for each chapter, which directs the reader to other selected, more specialised sources.
This unique resource explains the fundamental physics of semiconductor nanolasers, and
provides detailed insights into their design, fabrication, characterization, and applications.
Topics covered range from the theoretical treatment of the underlying physics of nanoscale
phenomena, such as temperature dependent quantum effects and active medium selection, to
practical design aspects, including the multi-physics cavity design that extends beyond pure
electromagnetic consideration, thermal management and performance optimization, and
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nanoscale device fabrication and characterization techniques. The authors also discuss
technological applications of semiconductor nanolasers in areas such as photonic integrated
circuits and sensing. Providing a comprehensive overview of the field, detailed design and
analysis procedures, a thorough investigation of important applications, and insights into future
trends, this is essential reading for graduate students, researchers, and professionals in
optoelectronics, applied photonics, physics, nanotechnology, and materials science.
Comprehensive Biomaterials II, Second Edition brings together the myriad facets of
biomaterials into one expertly-written series of edited volumes. Articles address the current
status of nearly all biomaterials in the field, their strengths and weaknesses, their future
prospects, appropriate analytical methods and testing, device applications and performance,
emerging candidate materials as competitors and disruptive technologies, research and
development, regulatory management, commercial aspects, and applications, including
medical applications. Detailed coverage is given to both new and emerging areas and the
latest research in more traditional areas of the field. Particular attention is given to those areas
in which major recent developments have taken place. This new edition, with 75% new or
updated articles, will provide biomedical scientists in industry, government, academia, and
research organizations with an accurate perspective on the field in a manner that is both
accessible and thorough. Reviews the current status of nearly all biomaterials in the field by
analyzing their strengths and weaknesses, performance, and future prospects Covers all
significant emerging technologies in areas such as 3D printing of tissues, organs and scaffolds,
cell encapsulation; multimodal delivery, cancer/vaccine - biomaterial applications, neural
interface understanding, materials used for in situ imaging, and infection prevention and
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treatment Effectively describes the many modern aspects of biomaterials from basic science,
to clinical applications
This book covers device design fundamentals and system applications in optical MEMS and
nanophotonics. Expert authors showcase examples of how fusion of nanoelectromechanical
(NEMS) with nanophotonic elements is creating powerful new photonic devices and systems
including MEMS micromirrors, MEMS tunable filters, MEMS-based adjustable lenses and
apertures, NEMS-driven variable silicon nanowire waveguide couplers, and NEMS tunable
photonic crystal nanocavities. The book also addresses system applications in laser scanning
displays, endoscopic systems, space telescopes, optical telecommunication systems, and
biomedical implantable systems. Presents efforts to scale down mechanical and photonic
elements into the nano regime for enhanced performance, faster operational speed, greater
bandwidth, and higher level of integration. Showcases the integration of MEMS and
optical/photonic devices into real commercial products. Addresses applications in optical
telecommunication, sensing, imaging, and biomedical systems. Prof. Vincent C. Lee is
Associate Professor in the Department of Electrical and Computer Engineering, National
University of Singapore. Prof. Guangya Zhou is Associate Professor in the Department of
Mechanical Engineering at National University of Singapore.
Combining the positive characteristics of microfluidics and optics, microstructured optical fibres
(MOFs) have revolutionized the field of optoelectronics. Tailored guiding, diffractive structures
and photonic band-gap effects are used to produce fibres with highly specialised, complex
structures, facilitating the development of novel kinds of optical fibre sensors and actuators.
Part One outlines the key materials and fabrication techniques used for microstructured optical
Page 9/23

Download File PDF Optofluidics Fundamentals Devices And Applications
Mcgraw Hill Biophotonics
fibres. Microfluidics and heat flows, MOF-based metamaterials, novel and liquid crystal
infiltrated photonic crystal fibre (PCF) designs, MOFs filled with carbon nanotubes and melting
of functional inorganic glasses inside PCFs are all reviewed. Part Two then goes on to
investigate sensing and optofluidic applications, with the use of MOFs in structural sensing,
sensing units and mechanical sensing explored in detail. PCF’s for switching applications are
then discussed before the book concludes by reviewing MOFs for specific nucleic acid
detection and resonant bio- and chemical sensing. Provides users with the necessary
knowledge to successfully design and implement microstructured optical fibres for a broad
range of uses Outlines techniques for developing both traditional and novel types of optical
fibre Highlights the adaptability of microstructured optical fibres achieved via the use of
optofluidics, sensors and actuators, by presenting a diverse selection of applications
Femtosecond laser micromachining of transparent material is a powerful and versatile
technology. In fact, it can be applied to several materials. It is a maskless technology that
allows rapid device prototyping, has intrinsic three-dimensional capabilities and can produce
both photonic and microfluidic devices. For these reasons it is ideally suited for the fabrication
of complex microsystems with unprecedented functionalities. The book is mainly focused on
micromachining of transparent materials which, due to the nonlinear absorption mechanism of
ultrashort pulses, allows unique three-dimensional capabilities and can be exploited for the
fabrication of complex microsystems with unprecedented functionalities.This book presents an
overview of the state of the art of this rapidly emerging topic with contributions from leading
experts in the field, ranging from principles of nonlinear material modification to fabrication
techniques and applications to photonics and optofluidics.
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This book gives detailed information about the fabrication, properties and applications of
nanoporous alumina. Nanoporous anodic alumina prepared by low-cost, simple and scalable
electrochemical anodization process due to its unique structure and properties have attracted
several thousand publications across many disciplines including nanotechnology, materials
science, engineering, optics, electronics and medicine. The book incorporates several themes
starting from the understanding fundamental principles of the formation nanopores and
theoretical models of the pore growth. The book then focuses on describing soft and hard
modification techniques for surface and structural modification of pore structures to tailor
specific sensing, transport and optical properties of nano porous alumina required for diverse
applications. These broad applications including optical biosensing, electrochemical DNA
biosensing, molecular separation, optofluidics and drug delivery are reviewed in separated
book chapters. The book appeals to researchers, industry professionals and high-level
students.
Being the most active field in modern physics, Optical Physics has developed many new
branches and interdisciplinary fields overlapping with various classical disciplines. This series
summarizes the advancements of optical physics in the past twenty years in the following
fields: High Field Laser Physics, Precision Laser Spectroscopy, Nonlinear Optics,
Nanophotonics, Quantum Optics, Ultrafast Optics, Condensed Matter Optics, and Molecular
Biophotonics.
Microfluidic Devices for Biomedical Applications, Second Edition provides updated coverage
on the fundamentals of microfluidics, while also exploring a wide range of medical applications.
Chapters review materials and methods, microfluidic actuation mechanisms, recent research
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on droplet microfluidics, applications in drug discovery and controlled-delivery, including micro
needles, consider applications of microfluidic devices in cellular analysis and manipulation,
tissue engineering and their role in developing tissue scaffolds, and cover the applications of
microfluidic devices in diagnostic sensing, including genetic analysis, low-cost bioassays, viral
detection, and radio chemical synthesis. This book is an essential reference for medical device
manufacturers, scientists and researchers concerned with microfluidics in the field of
biomedical applications and life-science industries. Discusses the fundamentals of
microfluidics or lab-on-a-chip (LOC) and explores a wide range of medical applications
Considers materials and methods for microfabrication, microfluidic actuation mechanisms and
digital microfluidic technologies Details applications of microfluidic devices in cellular analysis
and manipulation, tissue engineering and its role in developing tissue scaffolds, and stem cell
engineering
Now in its Third Edition, the Artech House bestseller, Fundamentals and Applications of
Microfluidics, provides engineers and students with the most complete and current coverage of
this cutting-edge field. This revised and expanded edition provides updated discussions
throughout and features critical new material on microfluidic power sources, sensors, cell
separation, organ-on-chip and drug delivery systems, 3D culture devices, droplet-based
chemical synthesis, paper-based microfluidics for point-of-care, ion concentration polarization,
micro-optofluidics and micro-magnetofluidics. The book shows how to take advantage of the
performance benefits of microfluidics and serves as an instant reference for state-of-the-art
microfluidics technology and applications. Readers find discussions on a wide range of
applications, including fluid control devices, gas and fluid measurement devices, medical
Page 12/23

Download File PDF Optofluidics Fundamentals Devices And Applications
Mcgraw Hill Biophotonics
testing equipment, and implantable drug pumps. Professionals get practical guidance in
choosing the best fabrication and enabling technology for a specific microfluidic application,
and learn how to design a microfluidic device. Moreover, engineers get simple calculations,
ready-to-use data tables, and rules of thumb that help them make design decisions and
determine device characteristics quickly.
This introduction into the multidisciplinary area of optofluidics offers the necessary foundations
in photonics, polymer physics and process analytics to students, engineers and researchers to
enter the field. All basic ingredients of a polymer-based platform as a foundation for quick and
compact solutions for chemical, biological and medical sensing and manipulation are
developed.
This e-book provides a comprehensive overview of state of the art applications of biomolecular
techniques that are currently used, or are in development in the field of microbiological
diagnostics research. In this respect, the topics covered include, genomics, proteomics,
immunologics, biosensors, microarrays and nano-culture technologies. The broad range of
techniques covered by the book will be invaluable to readers from professions allied to (but not
exclusive to) microbiology analysts and researchers, laboratory technicians, (medical)
microbiologists, molecular biologists, analytical phys.

Biophotonics involves understanding how light interacts with biological matter, from
molecules and cells, to tissues and even whole organisms. Light can be used to probe
biomolecular events, such as gene expression and protein–protein interaction, with
impressively high sensitivity and specificity. The spatial and temporal distribution of
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biochemical constituents can also be visualized with light and, thus, the corresponding
physiological dynamics in living cells, tissues, and organisms in real time. Light can also
be used to alter the properties and behaviors of biological matter, such as to damage
cancerous cells by laser surgery or therapy, and manipulate the neuronal signaling in a
brain network. Fueled by the innovations in photonic technologies in the past half
century, biophotonics continues to play a ubiquitous role in revolutionizing basic life
science studies as well as biomedical diagnostics and therapies. Advancements in
biophotonics in the past few decades can be seen not only in biochemistry and
cell/molecular biology, but also in numerous preclinical applications. Researchers
around the world are searching for ways to bring biophotonic technologies into real
clinical practices, particularly cellular and molecular optical imaging. Meanwhile,
emerging technologies, such as laser nanosurgery and nanoplasmonics, have created
new insights for understanding, monitoring, and even curing diseases on a molecular
basis. This book presents the essential basics of optics and biophotonics to newcomers
(senior undergraduates or postgraduate researchers) who are interested in this
multidisciplinary research field. With stellar contributions from leading experts, the book
highlights the major advancements in preclinical diagnostics using optical microscopy
and spectroscopy, including multiphoton microscopy, super-resolution microscopy, and
endomicroscopy. It also introduces a number of emerging techniques and toolsets for
biophotonics applications, such as nanoplasmonics, microresonators for molecular
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detection, and subcellular optical nanosurgery.
Nanophotonics is a newly developing and exciting field, with two main areas of interest:
imaging/computer vision and data transport. The technologies developed in the field of
nanophotonics have far reaching implications with a wide range of potential applications
from faster computing power to medical applications, and "smart" eyeglasses to
national security. Integrated Nanophotonic Devices explores one of the key
technologies emerging within nanophotonics: that of nano-integrated photonic
modulation devices and sensors. The authors introduce the scientific principles of these
devices and provide a practical, applications-based approach to recent developments in
the design, fabrication and experimentation of integrated photonic modulation circuits.
For this second edition, all chapters have been expanded and updated to reflect this
rapidly advancing field, and an entirely new chapter has been added to cover liquid
crystals integrated with nanostructures. Unlocks the technologies that will turn the
rapidly growing research area of nanophotonics into a major area of commercial
development, with applications in telecommunications, computing, security, and
sensing Nano-integrated photonic modulation devices and sensors are the components
that will see nanophotonics moving out of the lab into a new generation of products and
services By covering the scientific fundamentals alongside technological applications,
the authors open up this important multidisciplinary subject to readers from a range of
scientific backgrounds
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Nanoscience has become one of the key growth areas in recent years. It can be
integrated into imaging and therapy to increase the potential for novel applications in
the field of photomedicine. In the past commercial applications of nanoscience have
been limited to materials science research only, however, in recent years nanoparticles
are rapidly being incorporated into industrial and consumer products. This is mainly due
to the expansion of biomedical related research and the burgeoning field of
nanomedicine. Applications of Nanoscience in Photomedicine covers a wide range of
nanomaterials including nanoparticles used for drug delivery and other emerging fields
such as optofluidics, imaging and SERS diagnostics. Introductory chapters are followed
by a section largely concerned with imaging, and finally a section on nanoscienceenabled therapeutics. Covers a comprehensive up-to-date information on nanoscience
Focuses on the combination of photomedicine with nanotechnology to enhance the
diversity of applications Pioneers in the field have written their respective chapters
Opens a plethora of possibilities for developing future nanomedicine Easy to
understand and yet intensive coverage chapter by chapter
This first textbook on both micro- and nanooptics introduces readers to the
technological development, physical background and key areas. The opening chapters
on the physics of light are complemented by chapters on refractive and diffractive
optical elements. The internationally renowned authors present different methods of
lithographic and nonlithographic fabrication of microoptics and introduce the
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characterization and testing of microoptics. The second part of the book is dedicated to
optical microsystems and MEMS, optical waveguide structures and optical
nanostructures, including photonic crystals and metamaterials. Each chapter includes
exercises illustrating a sample approach to new and complex topics, making the
textbook suitable for lectures on optics as part of a physics or electrical engineering
course.
This book presents state-of-the-art contributions from a number of leading experts that
actively work worldwide in the rapidly growing, highly interdisciplinary, and fascinating
fields of aperiodic optics and complex photonics. Edited by Luca Dal Negro, a
prominent researcher in these areas of optical science, the book covers the
fundamental, computational, and experimental aspects of deterministic aperiodic
structures, as well as numerous device and engineering applications to dense optical
filters, nanoplasmonics photovoltaics and technologies, optical sensing, light sources,
and nonlinear optics.
The latest in organic electronics-based sensing and biotechnology Develop highperformance, field-deployable organic semiconductor-based biological, chemical, and
physical sensor arrays using the comprehensive information contained in this definitive
volume. Organic Electronics in Sensors and Biotechnology presents state-of-the-art
technology alongside real-world applications and ongoing R & D. Learn about light,
temperature, and pressure monitors, integrated flexible pyroelectric sensors, sensing of
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organic and inorganic compounds, and design of compact photoluminescent sensors.
You will also get full details on organic lasers, organic electronics in memory elements,
disease and pathogen detection, and conjugated polymers for advancing cellular
biology. Monitor organic and inorganic compounds with OFETs Characterize organic
materials using impedance spectroscopy Work with organic LEDs, photodetectors, and
photovoltaic cells Form flexible pyroelectric sensors integrated with OFETs Build PLbased chemical and biological sensing modules and arrays Design organic
semiconductor lasers and memory elements Use luminescent conjugated polymers as
optical biosensors Deploy polymer-based switches and ion pumps at the microfluidic
level
This volume contains an archival record of the NATO Advanced Study Institute on
Microfluidics Based Microsystems – Fundamentals and App- cations held in Çe ?meIzmir, Turkey, August 23–September 4, 2009. ASIs are intended to be high-level
teaching activity in scientific and technical areas of current concern. In this volume, the
reader may find interesting chapters and various microsystems fundamentals and
applications. As the world becomes increasingly concerned with terrorism, early - spot
detection of terrorist’s weapons, particularly bio-weapons agents such as bacteria and
viruses are extremely important. NATO Public Diplomacy division, Science for Peace
and Security section support research, Advanced Study Institutes and workshops
related to security. Keeping this policy of NATO in mind, we made such a proposal on
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Microsystems for security. We are very happy that leading experts agreed to come and
lecture in this important NATO ASI. We will see many examples that will show us
Microfluidics usefulness for rapid diagnostics following a bioterrorism attack. For the
applications in national security and anti-terrorism, microfluidic system technology must
meet the challenges. To develop microsystems for security and to provide a
comprehensive state-of-the-art assessment of the existing research and applications by
treating the subject in considerable depth through lectures from eminent professionals
in the field, through discussions and panel sessions are very beneficial for young
scientists in the field.
In this 2nd edition of Micro-Drops and Digital Microfluidics, Jean Berthier explores the
fundamentals and applications of digital microfluidics, enabling engineers and scientists
to design this important enabling technology into devices and harness the considerable
potential of digital microfluidics in testing and data collection. This book describes the
most recent developments in digital microfluidics, with a specific focus on the
computational, theoretical and experimental study of microdrops. Unique in its
emphasis on digital microfluidics and with diverse applications ranging from drug
delivery to point-of-care diagnostic chips, organic synthesis to microreactors, MicroDrops and Digital Microfluidics meets the needs of audiences across the fields of
bioengineering and biotechnology, and electrical and chemical engineering.
Authoritative reporting on the latest changes in microfluidic science, where microscopic
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liquid volumes are handled as ""microdrops"" and separately from ""nanodrops." A
methodical examination of how liquid microdrops behave in the complex geometries of
modern miniaturized systems and interact with different morphological (microfabricated, textured) solid substrates A thorough explanation of how capillary forces act
on liquid interfaces in contact with micro-fabricated surfaces Analysis of how droplets
can be manipulated, handled, or transported using electric fields (electrowetting),
acoustic actuation (surface acoustic waves), or by a carrier liquid (microflow) A fresh
perspective on the future of microfluidics
Nanosized sensors enable the study of chemical and biochemical processes at a level and in
dimensions that may not have been envisioned some 20 years ago. Fueled by their inherent
small size and the unusual optical, magnetic, catalytic, and mechanical properties of
nanoparticles, remarkable progress has been made in recent years in the development
The third edition of the Encyclopedia of Analytical Science is a definitive collection of articles
covering the latest technologies in application areas such as medicine, environmental science,
food science and geology. Meticulously organized, clearly written and fully interdisciplinary, the
Encyclopedia of Analytical Science provides foundational knowledge across the scope of
modern analytical chemistry, linking fundamental topics with the latest methodologies. Articles
will cover three broad areas: analytical techniques (e.g., mass spectrometry, liquid
chromatography, atomic spectrometry); areas of application (e.g., forensic, environmental and
clinical); and analytes (e.g., arsenic, nucleic acids and polycyclic aromatic hydrocarbons),
providing a one-stop resource for analytical scientists. Offers readers a one-stop resource with
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access to information across the entire scope of modern analytical science Presents articles
split into three broad areas: analytical techniques, areas of application and and analytes,
creating an ideal resource for students, researchers and professionals Provides concise and
accessible information that is ideal for non-specialists and readers from undergraduate levels
and higher
A cutting-edge look at safety and security applications of photonic sensors With its many
superior qualities, photonic sensing technology is increasingly used in early-detection and earlywarning systems for biological hazards, structural flaws, and security threats. Photonic Sensing
provides for the first time a comprehensive review of this exciting and rapidly evolving field,
focusing on the development of cutting-edge applications in diverse areas of safety and
security, from biodetection to biometrics. The book brings together contributions from leading
experts in the field, fostering effective solutions for the development of specialized materials,
novel optical devices, and networking algorithms and platforms. A number of specific areas of
safety and security monitoring are covered, including background information, operation
principles, analytical techniques, and applications. Topics include: Document security and
structural integrity monitoring, as well as the detection of food pathogens and bacteria Surface
plasmon sensors, micro-based cytometry, optofluidic techniques, and optical coherence
tomography Optic fiber sensors for explosive detection and photonic liquid crystal fiber sensors
for security monitoring Photonics-assisted frequency measurement with promising electronic
warfare applications An invaluable, multidisciplinary resource for researchers and
professionals in photonic sensing, as well as safety and security monitoring, this book will help
readers jump-start their own research and development in areas of physics, chemistry, biology,
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medicine, mechanics, electronics, and defense.
In Optical Nano and Micro Actuator Technology, leading engineers, material scientists,
chemists, physicists, laser scientists, and manufacturing specialists offer an in-depth, wideranging look at the fundamental and unique characteristics of light-driven optical actuators.
They discuss how light can initiate physical movement and control a variety of mechanisms
that perform mechanical work at the micro- and nanoscale. The book begins with the scientific
background necessary for understanding light-driven systems, discussing the nature of light
and the interaction between light and NEMS/MEMS devices. It then covers innovative optical
actuator technologies that have been developed for many applications. The book examines
photoresponsive materials that enable the design of optically driven structures and
mechanisms and describes specific light-driven technologies that permit the manipulation of
micro- and nanoscale objects. It also explores applications in optofluidics, bioMEMS and
biophotonics, medical device design, and micromachine control. Inspiring the next generation
of scientists and engineers to advance light-driven technologies, this book gives readers a
solid grounding in this emerging interdisciplinary area. It thoroughly explains the scientific
language and fundamental principles, provides a holistic view of optical nano and micro
actuator systems, and illustrates current and potential applications of light-driven systems.
Clinical applications include: detecting pre-cancerous and cancerous tissue states;
characterizing cell and tissue properties for identifying disease; and assessing the presence
and concentration of biochemicals for diagnostic purposes Part of the McGraw-Hill
Biophotonics Series
This book is a printed edition of the Special Issue "Optofluidics 2015" that was published in
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