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Molecular Imaging Principles And Applications In Biomedical Research
Trace the history, and advances in the field of molecular imaging, with this guide to the visual world of disease.
"Molecular Imaging: Fundamentals and Applications" is a comprehensive monograph which describes not only the theory of the
underlying algorithms and key technologies but also introduces a prototype system and its applications, bringing together theory,
technology and applications. By explaining the basic concepts and principles of molecular imaging, imaging techniques, as well as
research and applications in detail, the book provides both detailed theoretical background information and technical methods for
researchers working in medical imaging and the life sciences. Clinical doctors and graduate students will also benefit from this
book. Jie Tian is a professor at the Institute of Automation, Chinese Academy of Sciences, China.
PET and SPECT are two of today’s most important medical-imaging methods, providing images that reveal subtle information
about physiological processes in humans and animals. Emission Tomography: The Fundamentals of PET and SPECT explains
the physics and engineering principles of these important functional-imaging methods. The technology of emission tomography is
covered in detail, including historical origins, scientific and mathematical foundations, imaging systems and their components,
image reconstruction and analysis, simulation techniques, and clinical and laboratory applications. The book describes the state of
the art of emission tomography, including all facets of conventional SPECT and PET, as well as contemporary topics such as
iterative image reconstruction, small-animal imaging, and PET/CT systems. This book is intended as a textbook and reference
resource for graduate students, researchers, medical physicists, biomedical engineers, and professional engineers and physicists
in the medical-imaging industry. Thorough tutorials of fundamental and advanced topics are presented by dozens of the leading
researchers in PET and SPECT. SPECT has long been a mainstay of clinical imaging, and PET is now one of the world’s fastest
growing medical imaging techniques, owing to its dramatic contributions to cancer imaging and other applications. Emission
Tomography: The Fundamentals of PET and SPECT is an essential resource for understanding the technology of SPECT and
PET, the most widely used forms of molecular imaging. *Contains thorough tutorial treatments, coupled with coverage of advanced
topics *Three of the four holders of the prestigious Institute of Electrical and Electronics Engineers Medical Imaging Scientist
Award are chapter contributors *Include color artwork
The imaging of small cellular components requires powerful instruments, and an entire family of equipment and techniques based
on the confocal principle has been developed over the past 30 years. Such methods are commonly used by neuroscience
researchers, but the majority of these users do not have a microscopy or a cell biology backgrounds and do can encounter
difficulties in obtaining and interpreting results. This volume brings experts in high-resolution optical microscopy applications in
neuroscience and cell biology together to document the state of the art. Outlining what is currently possible, the volume also
discusses promising developments for the future and aids readers in selecting the most scientifically meaningful approach to solve
their questions. Each chapter discusses instrumentation and technology in relationship to application in research. All of the
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common and cutting edge trends are covered - fluorescence / laser electron / nonlinear microscopy, infrared fluorescence,
multiphoton imaging, tomography, FRAP, live imaging, STED, PALM/STORM, etc. * The first comprehensive volume on cellular
imaging with a focus for its application in neuroscience * Concluding chapter compares the merits of various techniques * Full color
throughout, maximizing users comprehension of the results obtainable via various methods * Features outstanding and truly
international scholarship, with chapters written by leading experts in neuroscience and cell biology * Discusses cutting edge
methods such as STED, PALM/STORM, nonlinear microscopy and more
The cutting-edge guide on advancing the science of molecular imaging using nanoparticles Nanoplathform-Based Molecular
Imaging provides rationale for using nanoparticle-based probes for molecular imaging, then discusses general strategies for this
underutilized, yet promising, technology. It addresses general strategies of particle synthesis and surface chemistry, applications
in computed tomography optical imaging, magnetic resonance imaging, ultrasound, multimodality imaging, theranostics, and
finally, the clinical perspectives of nanoimaging. This comprehensive volume summarizes the opinions of those in the forefront of
research and describes the latest developments by emphasizing fundamentals and initiating hands-on application.
The field of molecular imaging of living subjects have evolved considerably and have seen spectacular advances in chemistry,
engineering and biomedical applications. This textbook was designed to fill the need for an authoritative source for this multidisciplinary field. We have been fortunate to recruit over 80 leading authors contributing 75 individual chapters. Given the
multidisciplinary nature of the field, the book is broken into six different sections: "Molecular Imaging technologies", "Chemistry",
"Molecular Imaging in Cell and Molecular Biology", "Applications of Molecular Imaging", "Molecular Imaging in Drug Evaluation"
with the final section comprised of chapters on computation, bioinformatics and modeling. The organization of this large amount of
information is logical and strives to avoid redundancies among chapters. It encourages the use of figures to illustrate concepts and
to provide numerous molecular imaging examples.
This book reports the majority of lectures given during the NATO Advanced Study Institute ASI-982440, which was held at the
European Scienti?c Institute of Archamps (ESI, Archamps – France) from November 9 to November 21, 2006. The ASI course
was structured in two parts, the ?rst was dedicated to individual imaging techniques while the second is the object of this volume
and focused on data modelling and processing and on image archiving and distribution. Courses devoted to nuclear medicine and
digital imaging techniques are collected in a c- plementary volume of NATO Science Series entitled “Physics for Medical Imaging
Applications” (ISBN 978-1-4020-5650-5). Every year in autumn ESI organises the European School of Medical Physics, which
covers a large spectrum of topics ranging from Medical Imaging to Rad- therapy, over a period of ?ve weeks. Thanks to the
Cooperative Science and Te- nology sub-programme of the NATO Science Division, weeks two and three were replaced this year
by the ASI course dedicated to “Molecular Imaging from Physical Principles to Computer Reconstruction and Practice”. This
allowed the participation ofexpertsandstudentsfrom20differentcountries,withdiverseculturalbackground and professional
experience (Africa, America, Asia, and Europe). A further positive outcome of NATO ASI participation is the publication of this
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book, which contains the lectures series contributed by speakers during the second week of the ASI.
Several distinct medical imaging perspectives such as cutting-edge imaging methods, data analysis, better correlation with
neurocognitive function, as well as detailed examples and summaries of disease monitoring, may help convey the methodological,
technical, and developmental information of medical imaging principles and applications. The aim of this book is to provide
beginners and experts in the medical imaging field with general pictures and detailed descriptions of imaging principles and clinical
applications. With forefront applications and up-to-date analytical methods, this book will hopefully capture the interests of
colleagues in the medical imaging research field. Precise illustrations and thorough reviews in many research topics such as
neuroimaging quantification and correlation, as well as cancer diagnoses, are the advantages of this book.
This review volume integrates the advances in cancer biology, molecular imaging techniques and imaging probes for visualization and
quantitative measurement of anatomical, functional, and molecular profiles of cancer. The volume also presents a comprehensive summary
of the state-of-the-art technology in molecular imaging probe design and applications in radionuclide (PET and SPECT), magnetic resonance
(MR), optical (fluorescence, Raman, photoacoustic), ultrasound, CT, and multimodality imaging. Bringing together the fundamentals of
molecular imaging, and the basic principles of each molecular imaging modality in this volume, readers' understanding in this field is further
enhanced. With a strong emphasis on the chemistry of the design of appropriate molecular imaging probes for early cancer detection, therapyresponse monitoring, and anti-cancer drug development, the process of translating novel cancer imaging probes from bench to bedside is
extensively discussed.
Mass spectrometry (MS) offers unmatched capabilities for the detection, characterization, and identification of a broad range of analytes.
Mass spectrometry imaging (MSI) integrates MS data with information on the spatial distributions of the analytes, further enhancing the
applicability of MS. In Mass Spectrometry Imaging: Principles and Protocols, expert practitioners from academia, industry, and the clinic
contribute cutting-edge protocols describing the application of MSI to investigations of analyte localization in a variety of specimens, from
microorganisms to plant and animal tissues. Divided into three sections, this volume presents the principles of MS, current and future trends
of MSI, and qualitative and quantitative protocols to measure and identify endogenous metabolites and xenobiotics. An array of MSI
approaches and technologies for characterizing peptide and protein distributions are described in detail. Written in the highly successful
Methods in Molecular BiologyTM series format, protocol chapters include introductions to their respective topics, lists of the necessary
materials and reagents, and step-by-step, readily reproducible laboratory procedures. Also included are notes providing tips to avoid
experimental pitfalls and helpful suggestions for method troubleshooting. Comprehensive and up-to-date, Mass Spectrometry Imaging:
Principles and Protocols is written for scientists, biological and chemical engineers, and clinicians who are interested in applying MSI in their
work and those who would benefit from having detailed experimental guidelines available in a single, convenient source.
The area of molecular imaging has matured over the past decade and is still growing rapidly. Many concepts developed for molecular biology
and cellular imaging have been successfully translated to in vivo imaging of intact organisms. Molecular imaging enables the study of
processes at a molecular level in their full biological context. Due to the high specificity of the molecular readouts the approach bears a high
potential for diagnostics. It is fair to say that molecular imaging has become an indispensable tool for biomedical research and drug discovery
and development today.This volume familiarizes the reader with the concepts of imaging and molecular imaging in particular. Basic principles
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of imaging technologies, reporter moieties for the various imaging modalities, and the design of targeted probes are described in the first part.
The second part illustrates how these tools can be used to visualize relevant molecular events in the living organism. Topics covered include
the studies of the biodistribution of reporter probes and drugs, visualization of the expression of biomolecules such as receptors and
enzymes, and how imaging can be used for analyzing consequences of the interaction of a ligand or a drug with its molecular target by
visualizing signal transduction, or assessing the metabolic, physiological, or structural response of the organism studied. The final chapter
deals with visualization of cell migration, for example in the context of cell therapies.The second edition covers novel developments over
recent years, in particular regarding imaging technologies (hybrid techniques) and novel reporter concepts. Novel biomedical applications
have been included, where appropriate. All the chapters have been thoroughly reworked and the artwork updated.
This second edition of the well-established bestseller is completely updated and revised with approximately 30 % additional material,
including two new chapters on applications, which has seen the most significant developments. The comprehensive overview written at an
introductory level covers fundamental aspects, principles of instrumentation and practical applications, while providing many valuable tips. For
photochemists and photophysicists, physical chemists, molecular physicists, biophysicists, biochemists and biologists, lecturers and students
of chemistry, physics, and biology.
This handbook will provide updated information on nuclear medicine and molecular imaging techniques as well as its clinical applications,
including radionuclide therapy, to trainees and practitioners of nuclear medicine, radiology and general medicine. Updated information on
nuclear medicine and molecular imaging are vitally important and useful to both trainees and existing practitioners. Imaging techniques and
agents are advancing and changing so rapidly that concise and pertinent information are absolutely necessary and helpful. It is hoped that
this handbook will help readers be better equipped for the utilization of new imaging methods and treatments using radiopharmaceuticals.
Radioisotope-based molecular imaging probes provide unprecedented insight into biochemistry and function involved in both normal and
disease states of living systems, with unbiased in vivo measurement of regional radiotracer activities offering very high specificity and
sensitivity. No other molecular imaging technology including functional magnetic resonance imaging (fMRI) can provide such high sensitivity
and specificity at a tracer level. The applications of this technology can be very broad ranging from drug development, pharmacokinetics,
clinical investigations, and finally to routine diagnostics in radiology. The design and the development of radiopharmaceuticals for molecular
imaging studies using PET/MicroPET or SPECT/MicroSPECT are a unique challenge. This book is intended for a broad audience and written
with the main purpose of educating the reader on various aspects including potential clinical utility, limitations of drug development, and
regulatory compliance and approvals.
This book is specifically designed to meet the needs of practicing radiologists by offering a practical, unified approach to PET-CT. It details
how to effectively apply PET-CT in patient management. Written by radiologists who fully appreciate and understand both PET and CT, the
book details an integrated understanding of PET-CT as a combined modality. Clinical topics include PET-CT of thoracic malignancies,
melanoma, and breast cancer. In addition, the book reinforces fundamental concepts, such as the role of imaging diagnosis in disease
management.
Radiomics and Radiogenomics: Technical Basis and Clinical Applications provides a first summary of the overlapping fields of radiomics and
radiogenomics, showcasing how they are being used to evaluate disease characteristics and correlate with treatment response and patient
prognosis. It explains the fundamental principles, technical bases, and clinical applications with a focus on oncology. The book’s expert
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authors present computational approaches for extracting imaging features that help to detect and characterize disease tissues for improving
diagnosis, prognosis, and evaluation of therapy response. This book is intended for audiences including imaging scientists, medical
physicists, as well as medical professionals and specialists such as diagnostic radiologists, radiation oncologists, and medical oncologists.
Features Provides a first complete overview of the technical underpinnings and clinical applications of radiomics and radiogenomics Shows
how they are improving diagnostic and prognostic decisions with greater efficacy Discusses the image informatics, quantitative imaging,
feature extraction, predictive modeling, software tools, and other key areas Covers applications in oncology and beyond, covering all major
disease sites in separate chapters Includes an introduction to basic principles and discussion of emerging research directions with a roadmap
to clinical translation

Thoroughly revised to present the very latest in PACS-based multimedia in medical imaging informatics—from the electronic patient
record to the full range of topics in digital medical imaging—this new edition by the founder of PACS and multimedia image
informatics features even more clinically applicable material than ever before. It uses the framework of PACS-based image
informatics, not physics or engineering principles, to explain PACS-based multimedia informatics and its application in clinical
settings and labs. New topics include Data Grid and Cloud Computing, IHE XDS-I Workflow Profile (Integrating the Healthcare
Enterprise Cross-enterprise Document Sharing for Imaging), extending XDS to share images, and diagnostic reports and related
information across a group of enterprise health care sites. PACS-Based Multimedia Imaging Informatics is presented in 4 sections.
Part 1 covers the beginning and history of Medical Imaging, PACS, and Imaging Informatics. The other three sections cover
Medical Imaging, Industrial Guidelines, Standards, and Compliance; Informatics, Data Grid, Workstation, Radiation Therapy,
Simulators, Molecular Imaging, Archive Server, and Cloud Computing; and multimedia Imaging Informatics, Computer-Aided
Diagnosis (CAD), Image-Guide Decision Support, Proton Therapy, Minimally Invasive Multimedia Image-Assisted Surgery, BIG
DATA. New chapter on Molecular Imaging Informatics Expanded coverage of PACS and eHR's (Electronic Health Record), with
HIPPA compliance New coverage of PACS-based CAD (Computer-Aided Diagnosis) Reorganized and expanded clinical chapters
discuss one distinct clinical application each Minimally invasive image assisted surgery in translational medicine Authored by the
world's first and still leading authority on PACS and medical imaging PACS-Based Multimedia Imaging Informatics: Basic
Principles and Applications, 3rd Edition is the single most comprehensive and authoritative resource that thoroughly covers the
critical issues of PACS-based hardware and software design and implementation in a systematic and easily comprehensible
manner. It is a must-have book for all those involved in designing, implementing, and using PACS-based Multimedia Imaging
Informatics.
Comprehensive Biomedical Physics is a new reference work that provides the first point of entry to the literature for all scientists
interested in biomedical physics. It is of particularly use for graduate and postgraduate students in the areas of medical biophysics.
This Work is indispensable to all serious readers in this interdisciplinary area where physics is applied in medicine and biology.
Written by leading scientists who have evaluated and summarized the most important methods, principles, technologies and data
within the field, Comprehensive Biomedical Physics is a vital addition to the reference libraries of those working within the areas of
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medical imaging, radiation sources, detectors, biology, safety and therapy, physiology, and pharmacology as well as in the
treatment of different clinical conditions and bioinformatics. This Work will be valuable to students working in all aspect of medical
biophysics, including medical imaging and biomedical radiation science and therapy, physiology, pharmacology and treatment of
clinical conditions and bioinformatics. The most comprehensive work on biomedical physics ever published Covers one of the
fastest growing areas in the physical sciences, including interdisciplinary areas ranging from advanced nuclear physics and
quantum mechanics through mathematics to molecular biology and medicine Contains 1800 illustrations, all in full color
Bioimaging: Imaging by Light and Electromagnetics in Medicine and Biology explores new horizons in biomedical imaging and
sensing technologies, from the molecular level to the human brain. It explores the most up-to-date information on new medical
imaging techniques, such as the detection and imaging of cancer and brain diseases. This book also provides new tools for brain
research and cognitive neurosciences based on new imaging techniques. Edited by Professor Shoogo Ueno, who has been
leading the field of biomedical imaging for 40 years, it is an ideal reference book for graduate and undergraduate students and
researchers in medicine and medical physics who are looking for an authoritative treatise on this expanding discipline of imaging
and sensing in medicine and biology. Features: Provides step-by-step explanations of biochemical and physical principles in
biomedical imaging Covers state-of-the art equipment and cutting-edge methodologies used in biomedical imaging Serves a broad
spectrum of readers due to the interdisciplinary topic and approach Shoogo Ueno, Ph.D, is a professor emeritus of the University
of Tokyo, Tokyo, Japan. His research interests include biomedical imaging and bioelectromagnetics, particularly in brain mapping
and neuroimaging, transcranial magnetic stimulation (TMS), and magnetic resonance imaging (MRI). He was the President of the
Bioelectromagnetics Society, BEMS (2003-2004) and the Chairman of the Commission K on Electromagnetics in Biology and
Medicine of the International Union of Radio Science, URSI (2000-2003). He was named the IEEE Magnetics Society
Distinguished Lecturer during 2010 and received the d’Arsonval Medal from the Bioelectromagnetics Society in 2010.
In the past few decades, Magnetic Resonance Imaging (MRI) has become an indispensable tool in modern medicine, with MRI
systems now available at every major hospital in the developed world. But for all its utility and prevalence, it is much less
commonly understood and less readily explained than other common medical imaging techniques. Unlike optical, ultrasonic, X-ray
(including CT), and nuclear medicine-based imaging, MRI does not rely primarily on simple transmission and/or reflection of
energy, and the highest achievable resolution in MRI is orders of magnitude smaller that the smallest wavelength involved. In this
book, MRI will be explained with emphasis on the magnetic fields required, their generation, their concomitant electric fields, the
various interactions of all these fields with the subject being imaged, and the implications of these interactions to image quality and
patient safety. Classical electromagnetics will be used to describe aspects from the fundamental phenomenon of nuclear
precession through signal detection and MRI safety. Simple explanations and Illustrations combined with pertinent equations are
designed to help the reader rapidly gain a fundamental understanding and an appreciation of this technology as it is used today,
as well as ongoing advances that will increase its value in the future. Numerous references are included to facilitate further study
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with an emphasis on areas most directly related to electromagnetics.
Targeted Molecular Imaging covers the development of novel diagnostic approaches that use an imaging probe and agent to
noninvasively visualize cellular processes in normal and disease states. It discusses the concept, development, preclinical studies,
and, in many cases, translation to the clinic of targeted imaging agents. The many case studies that form the core of this book deal
with the development and translation of non-nuclear probes and radiotracers; other sections address critical topics such as In vitro
studies, small animal research, and the application of targeted probes for nuclear, optical and MRI imaging. The chapters use a
common format to demonstrate how various investigators approach the comprehensive task of validating a new targeted probe.
Targeted Molecular Imaging is a timely resource for a rapidly advancing field, and addresses: Various methods of validating a new
targeted probe through examples from human studies with imaging of breast cancer, cardiovascular disease, and
neurodegenerative diseases Basic principles, disease models, imaging studies in animals, imaging in initial human studies, and
the application of molecular imaging in pharmacy and drug discovery In vitro studies, small animal studies, and targeted
radiopharmaceuticals Using these case studies, investigators can generalize and apply the information to their own specific
targeted probe. The insights provided by the contributors, experts who have developed these approaches in their own groups, help
guide scientists planning to translate imaging agents from the concept stage to clinical application.
The ability of molecular and cellular imaging to track the survival, migration, and differentiation of cells in vivo as well as monitor
particular gene expression in living subjects is rapidly moving from the research laboratory into daily clinical settings. The
interdisciplinary nature of the field mandates a constant dialogue among molecular and
This volume familiarizes the reader with the concepts of imaging and molecular imaging in particular. Basic principles of imaging
technologies, reporter moieties for the various imaging modalities and the design of target reporter constructs are described in the
first part. The second part illustrates how these tools can be used to visualize relevant molecular events.
Biomedical Imaging Instrumentation: Applications in Tissue, Cellular and Molecular Diagnostics provides foundational information
about imaging modalities, reconstruction and processing, and their applications. The book provides insights into the fundamental
of the important techniques in the biomedical imaging field and also discusses the various applications in the area of human
health. Each chapter summarizes the overview of the technique, the various applications, and the challenges and recent
innovations occurring to further improve the technique. Chapters include Biomedical Techniques in Cellular and Molecular
Diagnostics, The Role of CT Scan in Medical and Dental Imaging, Ultrasonography - Technology & Applications in Clinical
Radiology, Magnetic Resonance Imaging, Instrumentation and Utilization of PET-CT Scan in Oncology, Gamma Camera and
SPECT, Sentinel of Breast Cancer Screening; Hyperspectral Imaging; PA Imaging; NIR Spectroscopy, and The Advances in
Optical Microscopy and its Applications in Biomedical Research. This book is ideal for supporting learning, and is a key resource
for students and early career researchers in fields such as medical imaging and biomedical instrumentation. A basic, fundamental,
easy to understand introduction to medical imaging techniques Each technique is accompanied with detailed discussion on the
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application in the biomedical field in an accessible and easy to understand way Provides insights into the limitations of each
technology and innovations that are occurring related to that technology

This handbook will provide updated information on nuclear medicine and molecular imaging techniques as well as its
clinical applications, including radionuclide therapy, to trainees and practitioners of nuclear medicine, radiology and
general medicine. Updated information on nuclear medicine and molecular imaging are vitally important and useful to
both trainees and existing practitioners. Imaging techniques and agents are advancing and changing so rapidly that
concise and pertinent information are absolutely necessary and helpful. It is hoped that this handbook will help readers
be better equipped for the utilization of new imaging methods and treatments using radiopharmaceuticals.
Contents:Basic Sciences:Basic Nuclear Physics and Instrumentation (Jae Sung Lee)Radiopharmaceutical Chemistry
(Yun-Sang Lee)Clinical Applications:Unexpected Nuclear Scan Findings Due to Radiopharmaceutical, Technical, or
Patient-Related Factors (Usha A Joseph, David Q Wan, Asad Nasir, David Brandon, Isis W Gayed and Bruce J
Barron)Nuclear Medicine in Neurological Disorder (Yu-Keong Kim and Dong-Soo Kim)Scintigraphic Imaging of Cerebral
Spinal Fluid Flow, Blockage, and Leakage (Franklin C Wong and E Edmund Kim)Nuclear Endocrinology (Ho-Young Lee,
June-Key Chung and E Edmund Kim)Nuclear Cardiac Imaging (Jin-Chul Paeng and Dong-Soo Kim)Pulmonary Nuclear
Medicine (E Edmund Kim and Franklin Wong)Gastrointestinal Nuclear Medicine (Gi-Jeong Cheon and E Edmund
Kim)Nuclear Imaging of Esophageal, Gastric, and Pancreatic Cancers (Hirofumi Shibata, Ukihide Tateishi and Tomio
Inoue)Nuclear Urology (Ukihide Tateishi and E Edmund Kim)Bone and Joint Nuclear Imaging (Seok-ki
Kim)Lymphoscintigraphy and Nuclear Venography (E Edmund Kim and Franklin Wong)Infection and Inflammation
Imaging (So-Won Oh, Ukihide Tateishi,Yu-Kyeong Kim, Jin-Chul Paeng and E Edmund Kim)Tumor Imaging (Ukihide
Tateishi and E Edmund Kim)Receptor-Binding Peptide Imaging (E Edmund Kim and Richard Baum)In vivo Molecular
Imaging (Keon Wook Kang)In Vitro Nuclear Medicine Tests (E Edmund Kim)Therapeutic Applications of
Radiopharmaceuticals (Franklin C Wong and E Edmund Kim) Readership: Trainees and practitioners of nuclear
medicine, radiology and general medicine seeking updated information on nuclear medicine and molecular imaging
techniques as well as its clinical applications, including radionuclide therapy. Keywords:Nuclear Medicine;Molecular
Imaging;PET/CT;SPECT/CT;Radionuclide TherapyKey Features:Written by experienced international experts in the field
of nuclear medicine and molecular imagingCombined information on nuclear medicine and molecular imaging in one
textbookEmphasis on practical, important and useful imagings and treatments using internal radiationReviews: “The text,
highlighting the continuing evolution of imaging techniques and radiopharmaceuticals also used for therapeutic purposes,
may certainly be considered a manual of instruction, simple and understandable, user–friendly for the practice of nuclear
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medicine, and offering interesting insights into current clinical applications and future prospects.” European Journal of
Nuclear Medicine and Molecular Imaging
With applications ranging from medical diagnostics to environmental monitoring, molecular sensors (also known as
biosensors, chemical sensors, or chemosensors), along with emerging nanotechnologies offer not only valuable tools but
also unlimited possibilities for engineers and scientists to explore the world. New generation of functional microsystems
can be designed to provide a variety of small scale sensing, imaging and manipulation techniques to the fundamental
building blocks of materials. This book provides comprehensive coverage of the current and emerging technologies of
molecular sensing, explaining the principles of molecular sensor design and assessing the sensor types currently
available. Having explained the basic sensor structures and sensing principles, the authors proceed to explain the role of
nano/micro fabrication techniques in molecular sensors, including MEMS, BioMEMS, MicroTAS among others. The
miniaturization of versatile molecular sensors opens up a new design paradigm and a range of novel biotechnologies,
which is illustrated through case studies of groundbreaking applications in the life sciences and elsewhere. As well as the
techniques and devices themselves, the authors also cover the critical issues of implantability, biocompatibility and the
regulatory framework. The book is aimed at a broad audience of engineering professionals, life scientists and students
working in the multidisciplinary area of biomedical engineering. It explains essential principles of electrical, chemical,
optical and mechanical engineering as well as biomedical science, intended for readers with a variety of scientific
backgrounds. In addition, it will be valuable for medical professionals and researchers. An online tutorial developed by
the authors provides learning reinforcement for students and professionals alike. Reviews of state-of-the-art molecular
sensors and nanotechnologies Explains principles of sensors and fundamental theories with homework problems at the
end of each chapter to facilitate learning Demystifies the vertical integration from nanomaterials to devices design Covers
practical applications the recent progress in state-of-the-art sensor technologies Includes case studies of important
commercial products Covers the critical issues of implantability, biocompatibility and the regulatory framework
Principles and Clinical Diagnostic Applications of Surface-Enhanced Raman Spectroscopy summarizes the principles of
surface-enhanced Raman scattering/spectroscopy (SERS) and plasmonic nanomaterials for SERS, with a focus on
SERS applications in clinical diagnostics. This book covers the key concepts from the fundamentals, materials,
experimental aspects, and applications of SERS in clinical diagnostics with discussions on label-free/direct SERS assay,
design and synthesis of SERS nanotags, SERS nanotags for point-of-care diagnostics, microfluidic SERS assay, and in
vitro and in vivo sensing and imaging. Written by experts from around the world, this comprehensive volume showcases
the recent progress of SERS applications in clinical diagnostics and helps readers understand when and how to use
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SERS in a clinical setting. Introduces the basics of SERS and suitable nanomaterials for SERS application Gives an
overview of the cutting-edge research on SERS applications for clinical diagnosis, including the latest advances in our
understanding of underlying principles to enable material design and clinical applications Gradually builds from the
fundamental concepts to the applications of SERS for clinical diagnostics
This is the first textbook dedicated to CEST imaging and covers the fundamental principles of saturation transfer, key
features of CEST agents that enable the production of imaging contrast, and practical aspects of preparing imageacquisition and post-processing schemes suited for in vivo applications. CEST is a powerful MRI contrast mechanism
with unique features, and the rapid expansion it has seen over the past 15 years since its original discovery in 2000 has
created a need for a graduate-level handbook describing all aspects of pre-clinical, translational, and clinical CEST
imaging. The book provides an illustrated historical perspective by leaders at the five key sites who developed CEST
imaging, from the initial saturation transfer NMR experiments performed in the 1960s in Stockholm, Sweden, described
by Sture Forsén, to the work on integrating the basic principles of CEST into imaging by Robert Balaban, Dean Sherry,
Silvio Aime, and Peter van Zijl in the United States and Italy. The editors, Drs. Michael T. McMahon, Assaf A. Gilad, Jeff
W. M. Bulte, and Peter C. M. van Zijl, have been pioneers developing this field at the Johns Hopkins University School of
Medicine and the Kennedy Krieger Institute including contributions to Nature Medicine, Nature Biotechnology, Nature
Materials, and the Proceedings of the National Academy of Sciences. As recognition for their initial development of the
field, Drs. van Zijl and Balaban were awarded the Laukien Prize in April 2016, established in 1999 to honor the memory
of Professor Gunther Laukien, a co-founder of Bruker Biospin GmbH.
The detection and measurement of the dynamic regulation and interactions of cells and proteins within the living cell are
critical to the understanding of cellular biology and pathophysiology. The multidisciplinary field of molecular imaging of
living subjects continues to expand with dramatic advances in chemistry, molecular biology, therapeutics, engineering,
medical physics and biomedical applications. Molecular Imaging: Principles and Practice, Volumes 1 and 2, Second
Edition provides the first point of entry for physicians, scientists, and practitioners. This authoritative reference book
provides a comprehensible overview along with in-depth presentation of molecular imaging concepts, technologies and
applications making it the foremost source for both established and new investigators, collaborators, students and
anyone interested in this exciting and important field. The most authoritative and comprehensive resource available in the
molecular-imaging field, written by over 170 of the leading scientists from around the world who have evaluated and
summarized the most important methods, principles, technologies and data Concepts illustrated with over 600 color
figures and molecular-imaging examples Chapters/topics include, artificial intelligence and machine learning, use of
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online social media, virtual and augmented reality, optogenetics, FDA regulatory process of imaging agents and devices,
emerging instrumentation, MR elastography, MR fingerprinting, operational radiation safety, multiscale imaging and uses
in drug development This edition is packed with innovative science, including theranostics, light sheet fluorescence
microscopy, (LSFM), mass spectrometry imaging, combining in vitro and in vivo diagnostics, Raman imaging, along with
molecular and functional imaging applications Valuable applications of molecular imaging in pediatrics, oncology,
autoimmune, cardiovascular and CNS diseases are also presented This resource helps integrate diverse multidisciplinary
concepts associated with molecular imaging to provide readers with an improved understanding of current and future
applications
This book is written as both a text and a reference book. It contains numerous images from the biological sciences and
clinical practice, tables, graphs, and fig ures, as well as exercises that are worked out to aid the reader in understanding
principles or solving problems. In some cases, derivations are placed in appen dices so as not to break up the flow of the
subject matter in the text. The book is intended for a broad audience interested in molecular imaging with positron
emission tomography (PET). It is expected that the readers will range from undergraduate, graduate, and medical
students to residents, physi cians, and scientists with backgrounds from various physical, biological, and medical
specialty areas. Each chapter presents material in a straightforward man ner that is well illustrated and explained.
Because of the diverse audience for the book, certain chapters or sections of chapters will be of more interest than oth
ers to certain segments of the readership. Chapter 1 introduces the fundamental physics upon which PET imaging sys
tems is based and discusses in detail the technologies and methods used to pro duce PET images. The chapter starts
out by reviewing the physics of positron emission and annihilation and explains how positron range and photon non
colinearity in coincidence detection place certain limits on spatial resolution.
Covering the basics of X-rays, CT, PET, nuclear medicine, ultrasound, and MRI, this textbook provides senior
undergraduate and beginning graduate students with a broad introduction to medical imaging. Over 130 end-of-chapter
exercises are included, in addition to solved example problems, which enable students to master the theory as well as
providing them with the tools needed to solve more difficult problems. The basic theory, instrumentation and state-of-theart techniques and applications are covered, bringing students immediately up-to-date with recent developments, such as
combined computed tomography/positron emission tomography, multi-slice CT, four-dimensional ultrasound, and parallel
imaging MR technology. Clinical examples provide practical applications of physics and engineering knowledge to
medicine. Finally, helpful references to specialised texts, recent review articles, and relevant scientific journals are
provided at the end of each chapter, making this an ideal textbook for a one-semester course in medical imaging.
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Charged particle imaging has revolutionized experimental studies of photodissociation and bimolecular collisions. Written
in a tutorial style by some of the key practitioners in the field, this book gives a comprehensive account of the technique
and describes many of its applications. The book is split into two parts. Part I is intended as a series of tutorials. It
explains the basic principles of the experiment and the numerical methods involved in interpreting experimental data.
Part II describes a number of different applications. These chapters are more directly research oriented, the aim being to
introduce the reader to the possibilities for future experiments. This comprehensive book will be of primary interest to
researchers and graduate students working in chemical and molecular physics who require an overview of the subject as
well as ideas for future experiments.
Nuclear cardiac imaging refers to cardiac radiological diagnostic techniques performed with the aid of
radiopharmaceuticals, which are perfused into the myocardium as markers. These imaging studies provide a wide range
of information about the heart, including the contractility of the heart, the amount of blood supply to the heart and whether
parts of the heart muscle are alive or dead. This is essential information for cardiologists, and nuclear imaging has
become an increasingly important part of the cardiologist's armamentarium. Iskandrian's text has become a leading book
in the field and the fourth edition will continue the tradition. The text is completely updated to reflect the many advances
in the field, and, as a new feature, each chapter concludes with a Q&A session on important and difficult clinical issues.
This book offers a wide-ranging and up-to-date overview of the basic science underlying PET and its preclinical and
clinical applications in modern medicine. In addition, it provides the reader with a sound understanding of the scientific
principles and use of PET in routine practice and biomedical imaging research. The opening sections address the
fundamental physics, radiation safety, CT scanning dosimetry, and dosimetry of PET radiotracers, chemistry and
regulation of PET radiopharmaceuticals, with information on labeling strategies, tracer quality control, and regulation of
radiopharmaceutical production in Europe and the United States. PET physics and instrumentation are then discussed,
covering the basic principles of PET and PET scanning systems, hybrid PET/CT and PET/MR imaging, system
calibration, acceptance testing, and quality control. Subsequent sections focus on image reconstruction, processing, and
quantitation in PET and hybrid PET and on imaging artifacts and correction techniques, with particular attention to partial
volume correction and motion artifacts. The book closes by examining clinical applications of PET and hybrid PET and
their physiological and/or molecular basis in conjunction with technical foundations in the disciplines of oncology,
cardiology and neurology, PET in pediatric malignancy and its role in radiotherapy treatment planning. Basic Science of
PET Imaging will meet the needs of nuclear medicine practitioners, other radiology specialists, and trainees in these
fields.
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The area of molecular imaging has matured over the past decade and is still growing rapidly. Many concepts developed
for molecular biology and cellular imaging have been successfully translated to in vivo imaging of intact organisms.
Molecular imaging enables the study of processes at a molecular level in their full biological context. Due to the high
specificity of the molecular readouts the approach bears a high potential for diagnostics. It is fair to say that molecular
imaging has become an indispensable tool for biomedical research and drug discovery and development today.This
volume familiarizes the reader with the concepts of imaging and molecular imaging in particular. Basic principles of
imaging technologies, reporter moieties for the various imaging modalities, and the design of targeted probes are
described in the first part. The second part illustrates how these tools can be used to visualize relevant molecular events
in the living organism. Topics covered include the studies of the biodistribution of reporter probes and drugs, visualization
of the expression of biomolecules such as receptors and enzymes, and how imaging can be used for analyzing
consequences of the interaction of a ligand or a drug with its molecular target by visualizing signal transduction, or
assessing the metabolic, physiological, or structural response of the organism studied.The third edition has been
extended considerably. This holds for the chapter on imaging modalities, which now includes sections on intravital
microscopy and mass spectrometric imaging. All chapters have been updated and a new chapter on the challenges of
translating molecular imaging solutions for clinical use has been added.
"All illustrations may be found on the Companion CD attached to the inside back cover. The image files are organized
into folders by chapter number and are viewable in most web browsers. The CD is compatible with both Apple and
Windows operating systems"--P xv.
This book presents and describes imaging technologies that can be used to study chemical processes and structural
interactions in dynamic systems, principally in biomedical systems. The imaging technologies, largely biomedical imaging
technologies such as MRT, Fluorescence mapping, raman mapping, nanoESCA, and CARS microscopy, have been
selected according to their application range and to the chemical information content of their data. These technologies
allow for the analysis and evaluation of delicate biological samples, which must not be disturbed during the profess.
Ultimately, this may mean fewer animal lab tests and clinical trials.
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