
princeton university biomedical
engineering
princeton university biomedical engineering represents a cutting-edge
interdisciplinary field that combines principles of engineering, biology, and
medicine to innovate healthcare solutions. At Princeton University, the
biomedical engineering program is renowned for its rigorous curriculum,
pioneering research, and collaborative environment, attracting top-tier
students and faculty worldwide. This article explores the various facets of
Princeton University biomedical engineering, including its academic
offerings, research initiatives, faculty expertise, and career opportunities
for graduates. Emphasis is placed on how the program integrates engineering
fundamentals with life sciences to address pressing medical challenges.
Additionally, the article discusses the facilities, student involvement, and
partnerships that enhance learning and innovation in this dynamic field. The
comprehensive overview aims to provide prospective students, researchers, and
professionals with valuable insights into the strengths and unique attributes
of Princeton’s biomedical engineering program.
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Overview of Princeton University Biomedical
Engineering Program
The Princeton University biomedical engineering program is an
interdisciplinary initiative that bridges engineering, biology, and medicine
to foster technological advancements in healthcare. Established to leverage
Princeton’s strengths in engineering and the life sciences, the program
emphasizes a collaborative approach to problem-solving in biomedicine. It
focuses on developing innovative diagnostic tools, therapeutic devices, and
computational models that enhance understanding of biological systems and
disease mechanisms. The program attracts students interested in applying



engineering principles to medical challenges, preparing them for careers in
academia, industry, and healthcare innovation. With a commitment to
excellence, Princeton’s biomedical engineering program continues to expand
its impact through research and education.

Academic Curriculum and Degree Options
Princeton University biomedical engineering education offers a comprehensive
curriculum designed to equip students with a solid foundation in both
engineering fundamentals and biological sciences. The program is housed
primarily within the Department of Chemical and Biological Engineering and
collaborates with other departments to provide interdisciplinary training.

Undergraduate Degree
Undergraduate students can pursue a Bachelor of Science in Engineering with a
focus on biomedical engineering. The curriculum includes core courses in
mathematics, physics, chemistry, biology, and engineering principles,
complemented by specialized biomedical engineering electives. Key courses
cover biomaterials, biomechanics, bioinstrumentation, and molecular
bioengineering, ensuring a well-rounded technical education.

Graduate Programs
Graduate students may enroll in Master’s and Ph.D. programs with research
concentrations in biomedical engineering. Graduate coursework allows for
deeper exploration of topics such as tissue engineering, biomedical imaging,
systems biology, and computational modeling. Doctoral candidates engage in
original research projects under the guidance of faculty mentors,
contributing to the advancement of biomedical technologies.

Interdisciplinary Training
The program promotes interdisciplinary education by encouraging students to
take courses and participate in research across departments including
Molecular Biology, Neuroscience, and Computer Science, enhancing their
ability to tackle complex biomedical problems from multiple perspectives.

Research Areas and Innovations
Research within Princeton University biomedical engineering encompasses a
broad spectrum of topics aimed at improving human health through
technological innovation. The program fosters collaboration among engineers,
biologists, and clinicians to translate scientific discoveries into practical



medical applications.

Biomaterials and Tissue Engineering
One prominent research area involves the development of novel biomaterials
for tissue regeneration and repair. Projects focus on designing biocompatible
scaffolds, drug delivery systems, and synthetic extracellular matrices that
support cell growth and tissue formation, offering new solutions for
degenerative diseases and injury recovery.

Biomedical Imaging and Instrumentation
Advanced imaging techniques and biomedical instrumentation are critical to
diagnosing and monitoring diseases. Researchers work on creating high-
resolution imaging modalities, biosensors, and wearable devices that improve
the accuracy and accessibility of medical diagnostics.

Computational Biology and Systems Medicine
Computational modeling and data analysis play a vital role in understanding
complex biological systems. The program supports efforts in systems biology,
bioinformatics, and machine learning to analyze large datasets, model disease
progression, and predict therapeutic outcomes.

Neuroengineering
Neuroengineering research at Princeton integrates engineering approaches with
neuroscience to develop brain-machine interfaces, neural prosthetics, and
technologies that aid in the treatment of neurological disorders.

Faculty and Expertise
The biomedical engineering program at Princeton University is supported by a
distinguished faculty with expertise spanning multiple disciplines. Faculty
members are leaders in their respective fields and actively contribute to
cutting-edge research and innovation.

Interdisciplinary Faculty Collaboration
Faculty members hold appointments in various departments such as Chemical and
Biological Engineering, Mechanical and Aerospace Engineering, and Molecular
Biology, fostering an interdisciplinary research environment. This
collaboration enhances the program’s ability to address complex biomedical



challenges from diverse scientific perspectives.

Notable Research Leaders
Several faculty are recognized for their groundbreaking work in areas like
biomaterials development, neuroengineering, synthetic biology, and
computational medicine. Their research has led to significant advancements
and numerous publications in high-impact scientific journals.

Facilities and Resources
Princeton University provides state-of-the-art facilities and resources to
support biomedical engineering research and education. These include
specialized laboratories, core facilities, and collaborative spaces designed
to facilitate innovation and experimentation.

Laboratory Infrastructure
The program benefits from advanced laboratories equipped for cell culture,
microscopy, biomaterials synthesis, microfabrication, and imaging
technologies. Access to these facilities allows students and researchers to
conduct experiments that integrate engineering and biological techniques.

Core Research Facilities
Core facilities offer high-end instrumentation and technical expertise in
areas such as genomics, proteomics, and computational analysis. These
resources enable detailed investigation of biological phenomena and
accelerate translational research efforts.

Collaborative Research Centers
Princeton participates in interdisciplinary research centers that foster
partnerships with medical institutions, industry, and government agencies,
expanding opportunities for collaborative projects and technology
commercialization.

Student Opportunities and Organizations
Students in the Princeton University biomedical engineering program have
access to a wide range of academic and extracurricular opportunities that
enrich their educational experience and professional development.



Research Participation
Undergraduate and graduate students are encouraged to engage in research
projects alongside faculty, gaining hands-on experience in experimental
design, data analysis, and scientific communication. Summer research programs
and internships further enhance practical skills.

Student Organizations
Several student groups focus on biomedical engineering, providing platforms
for networking, professional development, and community outreach. These
organizations host seminars, workshops, and competitions that foster
leadership and innovation.

Workshops and Seminars
Regularly scheduled workshops and seminar series feature guest speakers from
academia and industry, exposing students to current trends and challenges in
biomedical engineering.

Biomedical Engineering Society (BMES) chapter

Engineering World Health involvement

Design and innovation clubs

Graduate student forums and symposiums

Career Prospects and Alumni Success
Graduates of the Princeton University biomedical engineering program enjoy
strong career prospects across academia, industry, healthcare, and
entrepreneurship. The program’s rigorous training equips students with the
skills needed for diverse roles in research, development, and clinical
applications.

Industry Employment
Many alumni find positions in biotechnology, medical device companies,
pharmaceuticals, and healthcare technology firms, contributing to product
development, regulatory affairs, and engineering design.



Academic and Research Careers
Graduates pursuing advanced degrees often continue in academic research and
teaching, advancing knowledge in biomedical engineering and related fields.

Entrepreneurship and Innovation
Princeton supports entrepreneurial initiatives, enabling students and alumni
to launch startups based on biomedical technologies developed through their
research and collaborations.

Alumni Network
The extensive alumni network provides mentorship, career guidance, and
professional connections that facilitate successful transitions into the
workforce and lifelong career growth.

Frequently Asked Questions

What undergraduate programs does Princeton
University offer in biomedical engineering?
Princeton University offers a Bachelor of Science in Engineering with a
concentration in Biomedical Engineering, integrating biology, engineering,
and quantitative sciences.

Does Princeton University have graduate programs in
biomedical engineering?
Yes, Princeton offers graduate programs in biomedical engineering through its
Department of Mechanical and Aerospace Engineering and the Department of
Chemical and Biological Engineering, allowing interdisciplinary research
opportunities.

What research areas are prominent in Princeton's
biomedical engineering program?
Princeton's biomedical engineering research focuses on areas such as tissue
engineering, neuroengineering, biomaterials, biomechanics, and computational
biology.

Are there any notable biomedical engineering labs or



centers at Princeton University?
Yes, notable labs include the Andlinger Center for Energy and the
Environment, and various specialized labs focused on bioengineering,
biomechanics, and synthetic biology.

How does Princeton support interdisciplinary
collaboration in biomedical engineering?
Princeton encourages interdisciplinary collaboration through joint research
initiatives, cross-departmental courses, and partnerships between
engineering, biology, and medical sciences.

What career opportunities are available to Princeton
biomedical engineering graduates?
Graduates can pursue careers in medical device development, pharmaceuticals,
biotechnology, research institutions, healthcare technology, or continue with
advanced studies and academia.

How can prospective students apply to Princeton's
biomedical engineering program?
Prospective undergraduate students apply through the standard Princeton
University admissions process, selecting engineering with a biomedical focus,
while graduate applicants apply through the specific graduate engineering
departments with research proposals aligned to biomedical topics.

Additional Resources
1. Biomedical Engineering Principles from Princeton
This book offers a comprehensive overview of fundamental biomedical
engineering concepts, integrating principles of biology, medicine, and
engineering. It draws on research and coursework affiliated with Princeton
University, providing readers with practical applications and case studies.
The text is ideal for students and professionals seeking a solid foundation
in biomedical engineering.

2. Advances in Biomedical Imaging: Insights from Princeton Research
Focusing on cutting-edge biomedical imaging technologies, this book
highlights contributions from Princeton University researchers. It covers
modalities such as MRI, CT, and optical imaging, emphasizing innovations that
enhance diagnostic and therapeutic techniques. Readers will gain an
understanding of both the technical and clinical aspects of biomedical
imaging.

3. Computational Modeling in Biomedical Engineering at Princeton



This volume explores computational methods used in biomedical engineering,
including simulations of physiological systems and biomaterials. It features
methodologies developed or refined by Princeton faculty and students,
showcasing the integration of computational science with biomedical
challenges. The book serves as a valuable resource for engineers and
scientists working in computational biology.

4. Biomaterials and Tissue Engineering: Perspectives from Princeton
University
Covering the development and application of biomaterials, this book discusses
tissue engineering and regenerative medicine research taking place at
Princeton. It includes topics such as scaffold design, biocompatibility, and
cellular interactions. The text is suited for readers interested in the
interface between materials science and biomedical innovation.

5. Neural Engineering Innovations at Princeton
This book delves into neural engineering, focusing on neural interfaces,
prosthetics, and brain-machine connections developed by researchers at
Princeton University. It combines theoretical foundations with experimental
results and future directions. The content is valuable for those studying
neuroscience, engineering, and medical device development.

6. Systems Biology and Biomedical Engineering: A Princeton Approach
Highlighting the interdisciplinary nature of systems biology and biomedical
engineering, this book presents research from Princeton that integrates
molecular biology with engineering principles. It emphasizes modeling complex
biological systems to improve health outcomes. The book is designed for
readers interested in systems-level biomedical research.

7. Biomedical Signal Processing Techniques from Princeton Labs
Focusing on signal processing methods applied to biomedical data, this text
reviews algorithms and technologies developed at Princeton University. Topics
include ECG, EEG analysis, and machine learning applications in health
monitoring. It is aimed at students and professionals working with biomedical
data analysis.

8. Princeton Perspectives on Biomedical Device Design
This book presents design principles and case studies of biomedical devices
engineered at Princeton. It covers topics such as device prototyping,
regulatory considerations, and clinical implementation. The text serves as a
guide for engineers and entrepreneurs in the biomedical device field.

9. Emerging Technologies in Biomedical Engineering: Insights from Princeton
Researchers
Highlighting the latest advancements in biomedical engineering, this book
showcases innovative technologies and methodologies pioneered at Princeton
University. It covers areas such as nanotechnology, synthetic biology, and
personalized medicine. The book aims to inspire readers about the future
directions of biomedical engineering research.
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  princeton university biomedical engineering: Tissue Morphogenesis Celeste M. Nelson,
2024-07-15 This second edition guides readers through experimental and computational techniques
on the study of tissue morphogenesis, with a specific focus on techniques to image, manipulate,
model and analyze tissue morphogenesis. Chapters focus on imagining analysis of tissue
morphogenesis, culture models of tissue morphogenesis, manipulating cells and tissues in vivo,
novel model systems to investigate issue morphogenesis and computational models. Written in the
highly successful Methods in Molecular Biology series format, chapters include introductions to their
respective topics, lists of the necessary materials and reagents, step-by-step, readily reproducible
laboratory protocols, and key tips on troubleshooting and avoiding known pitfalls. Authoritative and
practical, Tissue Morphogenesis: Methods and Protocols serves as a primary resource for both
fundamental and practical understanding of the techniques used to uncover the basis of tissue
morphogenesis.
  princeton university biomedical engineering: BioMEMS and Biomedical Nanotechnology
Mihrimah Ozkan, Michael Heller, 2007-04-03 Contributions reporting on fundamental and applied
investigations of the material science, biochemistry, and physics of biomedical microdevices with
applications to Genomics and Proteomics. Topics include gene expression profiling utilizing
microarray technology; imaging and sensing for gene detection and use in DNA analysis; and
coverage of advanced microfluidic devices and the Humane Genome Project.
  princeton university biomedical engineering: Biomechanics in Oncology Cheng Dong,
Nastaran Zahir, Konstantinos Konstantopoulos, 2018-10-27 This book covers multi-scale
biomechanics for oncology, ranging from cells and tissues to whole organ. Topics covered include,
but not limited to, biomaterials in mechano-oncology, non-invasive imaging techniques, mechanical
models of cell migration, cancer cell mechanics, and platelet-based drug delivery for cancer
applications. This is an ideal book for graduate students, biomedical engineers, and researchers in
the field of mechanobiology and oncology. This book also: Describes how mechanical properties of
cancer cells, the extracellular matrix, tumor microenvironment and immuno-editing, and fluid flow
dynamics contribute to tumor progression and the metastatic process Provides the latest research
on non-invasive imaging, including traction force microscopy and brillouin confocal microscopy
Includes insight into NCIs’ role in supporting biomechanics in oncology research Details how
biomaterials in mechano-oncology can be used as a means to tune materials to study cancer
  princeton university biomedical engineering: Biological and medical physics, biomedical
engineering ,
  princeton university biomedical engineering: Methods in Bioengineering Kaushal Rege,
Igor L. Medintz, 2009 This practical book is part of the new Artech House Methods in
Bioengineering series - volumes designed to offer detailed guidance on authoritative methods for
addressing specific bioengineering challenges. This volume is focused on the materials involved with
nanoscale bioengineering. Nanomaterials are quickly moving into the mainstream as a critical
component of biological research. Filling a critical gap in the current literature, this new resource
presents practical, step-by-step methods to help professionals synthesize, characterize, functionalize
and apply the nanomaterial that is most suitable for handling a given nanoscale bioengineering
problem. Written and presented by the best scientists and engineers in their respective fields, the
authors offer a clear and detailed understanding of how to carry out a wide range of important
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methods in this area.
  princeton university biomedical engineering: Encyclopedia of Biomaterials and
Biomedical Engineering Gary Wnek, Gary Bowlin, 2008-05-28 Written by more than 400 subject
experts representing diverse academic and applied domains, this multidisciplinary resource surveys
the vanguard of biomaterials and biomedical engineering technologies utilizing biomaterials that
lead to quality-of-life improvements. Building on traditional engineering principles, it serves to
bridge advances in materials science, life sciences, nanotechnology, and cell biology to innovations
in solving medical problems with applications in tissue engineering, prosthetics, drug delivery,
biosensors, and medical devices. In nearly 300 entries, this four-volume Encyclopedia of
Biomaterials and Biomedical Engineering, Second Edition, covers: essential topics integral to tissue
engineering research: bioreactors, scaffolding materials and fabrication, tissue mechanics, cellular
interaction, and development of major tissues and organs being attempted by researchers
worldwide; artificial lungs and muscles, bio-artificial livers, and corneal, dental, inner ear, and total
hip implants; tissue engineering of blood vessels, heart valves, ligaments, microvascular networks,
skeletal muscle, and skin; bone remodeling, bone cement, and bioabsorbable bone plates and
screws; controlled drug delivery, insulin delivery, and transdermal and ocular implant-based drug
delivery; endovascular stent grafts, vascular grafts, and xenografts; 3-D medical imaging, electrical
impedance imaging, and intravascular ultrasound; biomedical, protein adsorption, and in vivo
cardiovascular modeling; polymer foams, biofunctional and conductive polymers, and electroactive
polymeric materials; blood–material interactions, the bone–implant interface, host reactions, and
foreign body responses and much more.
  princeton university biomedical engineering: Biomedical Engineering Handbook Joseph
D. Bronzino, 1999-12-28 P Winner of the Association of American Publishers Best New
Professional/Scholarly Publication - Engineering
  princeton university biomedical engineering: Biomimetic Materials And Design Angela
Dillow, Anthony Lowman, 2002-08-28 Detailing techniques in wound healing and reconstruction, this
reference describes the mechanisms and architecture of biological systems to formulate and design
natural and synthetic compounds, degradable and non-degradable scaffolds, and targeted drug
delivery devices. It offers strategies to control adhesive interactions, elicit specific cellular
responses, and improve the biocompatibility, performance, and durability of prosthetic materials.
Covering advances in the field, the book discusses the effect of topographical features on cell
behaviors such as orientation, adhesion, migration, proliferation, and differentation.
  princeton university biomedical engineering: The Biomedical Engineering Handbook Joseph
D. Bronzino, Donald R. Peterson, 2018-10-03 The definitive bible for the field of biomedical
engineering, this collection of volumes is a major reference for all practicing biomedical engineers
and students. Now in its fourth edition, this work presents a substantial revision, with all sections
updated to offer the latest research findings. New sections address drugs and devices, personalized
medicine, and stem cell engineering. Also included is a historical overview as well as a special
section on medical ethics. This set provides complete coverage of biomedical engineering
fundamentals, medical devices and systems, computer applications in medicine, and molecular
engineering.
  princeton university biomedical engineering: A Mathematical Approach to Protein
Biophysics L. Ridgway Scott, Ariel Fernández, 2017-12-04 This book explores quantitative aspects of
protein biophysics and attempts to delineate certain rules of molecular behavior that make atomic
scale objects behave in a digital way. This book will help readers to understand how certain
biological systems involving proteins function as digital information systems despite the fact that
underlying processes are analog in nature. The in-depth explanation of proteins from a quantitative
point of view and the variety of level of exercises (including physical experiments) at the end of each
chapter will appeal to graduate and senior undergraduate students in mathematics, computer
science, mechanical engineering, and physics, wanting to learn about the biophysics of proteins. L.
Ridgway Scott has been Professor of Computer Science and of Mathematics at the University of



Chicago since 1998, and the Louis Block Professor since 2001. He obtained a B.S. degree (Magna
Cum Laude) from Tulane University in 1969 and a PhD degree in Mathematics from the
Massachusetts Institute of Technology in 1973. Professor Scott has published over 130 papers and
three books, extending over biophysics, parallel computing and fundamental computing aspects of
structural mechanics, fluid dynamics, nuclear engineering, and computational chemistry. Ariel
Fernández (born Ariel Fernández Stigliano) is an Argentinian-American physical chemist and
mathematician. He obtained his Ph. D. degree in Chemical Physics from Yale University and held the
Karl F. Hasselmann Endowed Chair Professorship in Bioengineering at Rice University. He is
currently involved in research and entrepreneurial activities at various consultancy firms. Ariel
Fernández authored three books on translational medicine and biophysics, and published 360 papers
in professional journals. He holds two patents in the field of biotechnology.
  princeton university biomedical engineering: Biomedical Image Processing Thomas Martin
Deserno, 2011-03-01 In modern medicine, imaging is the most effective tool for diagnostics,
treatment planning and therapy. Almost all modalities have went to directly digital acquisition
techniques and processing of this image data have become an important option for health care in
future. This book is written by a team of internationally recognized experts from all over the world.
It provides a brief but complete overview on medical image processing and analysis highlighting
recent advances that have been made in academics. Color figures are used extensively to illustrate
the methods and help the reader to understand the complex topics.
  princeton university biomedical engineering: Computer Simulation and Data Analysis in
Molecular Biology and Biophysics Victor Bloomfield, 2009-06-05 This book provides an
introduction to two important aspects of modern bioch- istry, molecular biology, and biophysics:
computer simulation and data analysis. My aim is to introduce the tools that will enable students to
learn and use some f- damental methods to construct quantitative models of biological mechanisms,
both deterministicandwithsomeelementsofrandomness;tolearnhowconceptsofpr- ability can help to
understand important features of DNA sequences; and to apply a useful set of statistical methods to
analysis of experimental data. The availability of very capable but inexpensive personal computers
and software makes it possible to do such work at a much higher level, but in a much easier way,
than ever before. TheExecutiveSummaryofthein?uential2003reportfromtheNationalAcademy of
Sciences, “BIO 2010: Transforming Undergraduate Education for Future - search Biologists” [12],
begins The interplay of the recombinant DNA, instrumentation, and digital revolutions has p- foundly
transformed biological research. The con?uence of these three innovations has led to important
discoveries, such as the mapping of the human genome. How biologists design, perform, and analyze
experiments is changing swiftly. Biological concepts and models are becoming more quantitative,
and biological research has become critically dependent on concepts and methods drawn from other
scienti?c disciplines. The connections between the biological sciences and the physical sciences,
mathematics, and computer science are rapidly becoming deeper and more extensive.
  princeton university biomedical engineering: Career Development in Bioengineering
and Biotechnology Guruprasad Madhavan, Barbara Oakley, Luis Kun, 2009-01-07 Bioengineering
and biotechnology are exploding—the number of career opportunities is expected to increase twice
as fast as for other science and engineering fields over the next decade. Bioengineers and
biotechnologists have enormous potential to meet employment needs ranging from traditional
careers in science and engineering through a host of alternative career pathways. This book
provides a roadmap to the broad and varied career development opportunities in bioengineering,
biotechnology, and related fields. Eminent practitioners lay out career paths related to academia,
industry, government and regulatory affairs, healthcare, law, marketing, entrepreneurship, and
more. Lifetimes of experience and wisdom are shared, including war stories, strategies for success,
avoidance of common pitfalls, and discussions of the authors’ personal views and motivations.
Career Development in Bioengineering and Biotechnology is an indispensable guide to some of the
most exciting career and professional growth opportunities in science, engineering, and beyond, and
a must read for anyone interested in a career related to this burgeoning field. From the Foreword by



Institute Professor Robert Langer, Massachusetts Institute of Technology and U.S. National Medal of
Science Laureate : This book provides a wealth of information and should serve as an excellent
resource...The editors have gone to great effort to discuss a variety of critical topics in the
burgeoning areas of bioengineering and biotechnology. From the Introduction by Dr. Bruce Alberts,
President Emeritus of the U.S. National Academy of Sciences and Co-chair of the InterAcademy
Council: I am very impressed with the enormous dedication and skill that created this major,
highly-original contribution – I know of nothing like it. From theEditorial by Dr. Joachim Nagel,
President, International Union for Physical and Engineering Sciences in Medicine, and past
president of the International Federation for Medical and Biological Engineering: This book provides
all the answers and can be highly recommended as the ultimate guide to anyone interested in
bioengineering and biotechnology. The book arrives at a crucial time, and catapults bioengineering
and biotechnology to the forefront of disciplines and to a rightly held pinnacle of inspiration for
engineers, scientists, and technologists. From the Afterword by Dr. Shu Chien, President, Biomedical
Engineering Society and past president of the American Physiological Society and of the American
Institute of Medical and Biological Engineering: ...this is truly an outstanding book that is the first of
its kind...certainly a pioneering contribution. Praise for the Book Bioengineering and Biotechnology
are emerging as distinct disciplines amid the biological revolution and during a period of rapid
globalization. These interesting times offer us unprecedented opportunities for professional and
personal growth. This book covers many important areas of opportunity, including entrepreneurship,
finance, law, and education, with a global perspective. The legacy of our times will include how well
we used our rapidly advancing technologies to improve the world around us. This book provides a
roadmap for the contributions of Bioengineering and Biotechnology in this quest. -James E. Moore,
PhD, Texas A&M University This book will be essential reading for all those seeking career guidance
in bioengineering and biotechnology. -Tony Bradshaw, PhD, Director bioProcessUK - BioIndustry
Association (BIA), Chairman, The Royal Academy of Engineering/BIA Life Scientists' CareerSeminars
...the topics [are] quite extensive covering definitions, core curriculum, career opportunities,
including a wide range of alternative career pathways as well as social and ethical issues. The
material covered is unlike any of the standard publications related to these fields of activity... [the
book] can be read at different stages of one's career. -Joseph D. Bronzino, PhD, Trinity College
...once I started reading it, [I] could not put it down. In less than three days, I read it all, absorbing
the stories and details as if I was consummed by watching a high action movie... The breath and
depth of the wisdom is phenomenal, and the stories shared by the writers are moving, inspiring, and
shine of intelligence in seizing one's own passion and talents and turning them into stellar
professional careers. -Nathalie Gosset, MS, MBA, Head of Marketing, Alfred Mann Institute for
Biomedical Engineering, University of Southern California This is a functional book with immediate
impact, and is very helpful to those who need and desperately want help in making a career choice. -
Jonathan Newman, Graduate Student in Biomedical Engineering, Georgia Institute of Technology,
USA This is an exciting undertaking and very well thought through and balanced. I enjoyed very
much reading the chapters I have reviewed. Congratulations to all contributors and the editors of
this book. - Gudrun Zahlmann, PhD, Director of Business Development, Siemens Medical Systems,
Germany I am very excited about this book. As a bioengineering educator, I am always looking for
information that can provide guidance for students as they prepare for their careers. The
contributors in this book are so enthusiastic about their careers that many of the chapters made me
want to switch careers on the spot! I believe that engineering students do not receive enough
guidance on alternative career paths. This book will very much help fill the void. - Judy Cezeaux,
PhD, Professor of Biomedical Engineering, Western New England College, Massachusetts, USA
  princeton university biomedical engineering: Biomedical Optical Imaging Technologies
Rongguang Liang, 2012-09-21 This book provides an introduction to design of biomedical optical
imaging technologies and their applications. The main topics include: fluorescence imaging, confocal
imaging, micro-endoscope, polarization imaging, hyperspectral imaging, OCT imaging, multimodal
imaging and spectroscopic systems. Each chapter is written by the world leaders of the respective



fields, and will cover: principles and limitations of optical imaging technology, system design and
practical implementation for one or two specific applications, including design guidelines, system
configuration, optical design, component requirements and selection, system optimization and
design examples, recent advances and applications in biomedical researches and clinical imaging.
This book serves as a reference for students and researchers in optics and biomedical engineering.
  princeton university biomedical engineering: Biomedical Signals and Sensors II
Eugenijus Kaniusas, 2015-03-03 The book set develops a bridge between physiologic mechanisms
and diagnostic human engineering. While the first volume is focused on the interface between
physiologic mechanisms and the resultant biosignals, this second volume is devoted to the interface
between biosignals and biomedical sensors. That is, in the first volume, the physiologic mechanisms
determining biosignals are described from the basic cellular level up to their advanced mutual
coordination level. This second volume, considers the genesis of acoustic and optic biosignals and
the associated sensing technology from a strategic point of view. As a novelty, this book discusses
heterogeneous biosignals within a common frame. This frame comprises both the biosignal
formation path from the biosignal source at the physiological level to biosignal propagation in the
body, and the biosignal sensing path from the biosignal transmission in the sensor applied on the
body up to its conversion to a, usually electric, signal. Some biosignals arise in the course of the
body’s vital functions while others map these functions that convey physiological data to an
observer. It is highly instructive how sound and light beams interact with biological tissues, yielding
acoustic and optic biosignals, respectively. Discussed phenomena teach a lot about the physics of
sound and physics of light (as engineering sciences), and, on the other hand, biology and physiology
(as live sciences). The highly interdisciplinary nature of biosignals and biomedical sensors is
obviously a challenge. However, it is a rewarding challenge after it has been coped with in a
strategic way, as offered here. The book is intended to have the presence to answer intriguing
“Aha!” questions.
  princeton university biomedical engineering: Nanoparticles for Biomedical Applications
Eun Ji Chung, Lorraine Leon, Carlos Rinaldi, 2019-11-19 Nanoparticles for Biomedical Applications:
Fundamental Concepts, Biological Interactions and Clinical Applications brings into one place
information on the design and biomedical applications of different classes of nanoparticles. While
aspects are dealt with in individual journal articles, there is not one source that covers this area
comprehensively. This book fills this gap in the literature. - Outlines an in-depth review of
biomedical applications of a variety of nanoparticle classes - Discusses the major techniques for
designing nanoparticles for use in biomedicine - Explores safety and regulatory aspects for the use
of nanoparticles in biomedicine
  princeton university biomedical engineering: Emerging Raman Applications and
Techniques in Biomedical and Pharmaceutical Fields Pavel Matousek, Michael Morris,
2010-01-20 This book presents the latest technological advances in Raman spectroscopy that are
presently redrawing the landscape of many fields of biomedical and pharmaceutical R&D. Numerous
examples are given to illustrate the application of the new methods.
  princeton university biomedical engineering: Biological Imaging and Sensing Toshiyuki
Furukawa, 2013-03-09 An excellent survey of and introduction to new methods of biological imaging
and sensing, particularly related to biomedical measurements and controls. The main topics
discussed include: cell imaging, multiphoton microscopy for biomedical studies, molecular imaging,
infrared imaging, biomedical magnetic imaging, and microscopy with laser-trapped particles. The
book also deals with nanosurgery with light, the effects of ultrasound on tissue, diagnostics, near-
and far-infrared transmission of biomedical information, and cell sensors. This book will be a
valuable resource for both medical doctors and biophysicists.
  princeton university biomedical engineering: The Physics of Proteins Hans Frauenfelder,
2010-05-30 Provides an introduction to the structure and function of biomolecules --- especially
proteins --- and the physical tools used to investigate them The discussion concentrates on physical
tools and properties, emphasizing techniques that are contributing to new developments and



avoiding those that are already well established and whose results have already been exploited fully
New tools appear regularly - synchrotron radiation, proton radiology, holography, optical tweezers,
and muon radiography, for example, have all been used to open new areas of understanding
  princeton university biomedical engineering: Biomedical Engineering and Information
Systems: Technologies, Tools and Applications Shukla, Anupam, Tiwari, Ritu, 2010-07-31 Bridging
the disciplines of engineering and medicine, this book informs researchers, clinicians, and
practitioners of the latest developments in diagnostic tools, decision support systems, and intelligent
devices that impact and redefine research in and delivery of medical services--Provided by publisher.
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