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This volume highlights recent important advances in microfluidic techniques for
biological applications. Opening chapters focus on the most popular techniques
for fabrication of microchips (photolithography, laser ablation, and soft
lithography), while further sections focus on microfluidic techniques for
bioanalytical assays and bioprocesses, such as DNA analysis, PCR,
immunoassays, and cell reactors. Microfluidic Techniques will provide molecular
biologists and biochemists with the state-of-the-art technical information required
to perform microscale bioassays and bioprocessing in the laboratory.
Provides an in-depth understanding of the fundamentals of a wide range of stateof-the-art materials manufacturing processes Modern manufacturing is at the
core of industrial production from base materials to semi-finished goods and final
products. Over the last decade, a variety of innovative methods have been
developed that allow for manufacturing processes that are more versatile, less
energy-consuming, and more environmentally friendly. This book provides
readers with everything they need to know about the many manufacturing
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processes of today. Presented in three parts, Modern Manufacturing Processes
starts by covering advanced manufacturing forming processes such as sheet
forming, powder forming, and injection molding. The second part deals with
thermal and energy-assisted manufacturing processes, including warm and hot
hydrostamping. It also covers high speed forming (electromagnetic,
electrohydraulic, and explosive forming). The third part reviews advanced
material removal process like advanced grinding, electro-discharge machining,
micro milling, and laser machining. It also looks at high speed and hard
machining and examines advances in material modeling for manufacturing
analysis and simulation. Offers a comprehensive overview of advanced materials
manufacturing processes Provides practice-oriented information to help readers
find the right manufacturing methods for the intended applications Highly relevant
for material scientists and engineers in industry Modern Manufacturing
Processes is an ideal book for practitioners and researchers in materials and
mechanical engineering.
This book is a printed edition of the Special Issue "Micro/Nano Manufacturing"
that was published in Micromachines
Lithography is the key technology that has enabled the dynamic growth of the
integrated circuit industry over the past two decades. With the continuing demand
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for technological development, lithography remains at the frontier of high
technology. This authoritative handbook provides a comprehensive resource for
process development and training, in both the microelectronics device
manufacturing field and newer application areas, such as sensors, actuators and
biomedical devices. The handbook is written by leading experts in the field, and
may be used as a reference or text by researchers and engineers who are not
expert in the area as well as a good reference for those who are.
This first book to focus on the important and topical effect of light on polymeric
materials reflects the multidisciplinary nature of the topic, building a bridge
between polymer chemistry and physics, photochemistry and photophysics, and
materials science. Written by one experienced author, a consistent approach is
maintained throughout, covering such applications as nonlinear optical materials,
core materials for optical waveguides, photoresists in the production of computer
chips, photoswitches and optical memories. Advanced reading for polymer,
physical and organic chemists, manufacturers of optoelectronic devices,
chemical engineers, and materials scientists.
This accessible text is now fully revised and updated, providing an overview of
fabrication technologies and materials needed to realize modern microdevices. It
demonstrates how common microfabrication principles can be applied in different
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applications, to create devices ranging from nanometer probe tips to meter scale
solar cells, and a host of microelectronic, mechanical, optical and fluidic devices
in between. Latest developments in wafer engineering, patterning, thin films,
surface preparation and bonding are covered. This second edition includes:
expanded sections on MEMS and microfluidics related fabrication issues new
chapters on polymer and glass microprocessing, as well as serial processing
techniques 200 completely new and 200 modified figures more coverage of
imprinting techniques, process integration and economics of microfabrication 300
homework exercises including conceptual thinking assignments, order of
magnitude estimates, standard calculations, and device design and process
analysis problems solutions to homework problems on the complementary
website, as well as PDF slides of the figures and tables within the book With
clear sections separating basic principles from more advanced material, this is a
valuable textbook for senior undergraduate and beginning graduate students
wanting to understand the fundamentals of microfabrication. The book also
serves as a handy desk reference for practicing electrical engineers, materials
scientists, chemists and physicists alike. www.wiley.com/go/Franssila_Micro2e
Inkjet-based Micromanufacturing Inkjet technology goes way beyond putting ink
on paper: it enables simpler, faster and more reliable manufacturing processes in
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the fields of micro- and nanotechnology. Modern inkjet heads are per se
precision instruments that deposit droplets of fluids on a variety of surfaces in
programmable, repeating patterns, allowing, after suitable modifications and
adaptations, the manufacturing of devices such as thin-film transistors, polymerbased displays and photovoltaic elements. Moreover, inkjet technology facilitates
the large-scale production of flexible RFID transponders needed, eg, for
automated logistics and miniaturized sensors for applications in health
surveillance. The book gives an introduction to inkjet-based micromanufacturing,
followed by an overview of the underlying theories and models, which provides
the basis for a full understanding and a successful usage of inkjet-based
methods in current microsystems research and development Overview of Inkjetbased Micromanufacturing: Thermal Inkjet Theory and Modeling Post-Printing
Processes for Inorganic Inks for Plastic Electronics Applications Inkjet Ink
Formulations Inkjet Fabrication of Printed Circuit Boards Antennas for Radio
Frequency Identification Tags Inkjet Printing for MEMS
An Introduction to Surface-Micromachining provides for the first time a unified
view of surface-micromachining. Building up from the basic building block of
microfabrication techniques, to the general surface-micromachining design, it will
finish with the theory and design of concrete components. An Introduction to
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Surface-Micromachining connects the manufacturing process, microscale
phenomena, and design data to physical form and function. This book will be of
interest to mechanical engineers looking to scale down into micromachining and
microelectronics designers looking to move horizontally to micromachining.
An international corps of expert investigators describe their optimized techniques for
both the identification of new cell adhesion proteins and for the characterization of novel
adhesive structures. This edition of Adhesion Protocols combines traditional techniques
with cutting edge and novel techniques that can be easily adapted to different
molecules and cell types.
Detection of drugs at low concentration is required in a variety of biological and medical
situations, in order to avoid harmful side effects posed by some drug residues. The
book details the instrumentation, detection, and application of nano chromatography
(that is, any chromatographic and capillary electrophoretic method dealing with the
detection of a sample at nano gram per liter or lower) and capillary electrophoresis in
the analyses of biological and environmental samples. Methods discussed include:
Nano Gas Chromatography, Nano Capillary Electrophoresis, Nano Chiral
Chromatography, Micellar Electrokinetic Chromatography, Supercritical Fluid
Chromatography, and Nano High Performance Liquid Chromatography.
Based on a popular article in Laser and Photonics Reviews, this book provides an
explanation and overview of the techniques used to model, make, and measure metal
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nanoparticles, detailing results obtained and what they mean. It covers the properties of
coupled metal nanoparticles, the nonlinear optical response of metal nanoparticles, and
the phenomena that arise when light-emitting materials are coupled to metal
nanoparticles. It also provides an overview of key potential applications and offers
explanations of computational and experimental techniques giving readers a solid
grounding in the field.
Although capillary electrophoresis (CE) technology has evolved quickly from the
research laboratory into practical application in numerous fields, many scientists still
debate its merits. While the body of international CE literature continues to expand
dramatically, experts still question whether it has provided the speed, resolving power,
peak capacity, sensitivity, robustness, and cost-reduction promised by its pioneers.
Responding to these criticisms, this third edition brings together cutting-edge
researchers to demonstrate the utility of CE across a broad spectrum of disciplines
including— Forensic science Medical diagnostics Pharmaceutical science Genetic
analysis Biotechnology Fluid mechanics Environmental science Biomedical research
Nanotechnology Proteomics Detailed Analysis of New Methodologies and Applications
Eagerly awaited by researchers and technicians who transformed the first two editions
into bestsellers, this latest volume once again delivers. Emphasizing microseparations
and microfluidics, the Handbook of Capillary and Microchip Electrophoresis, Third
Edition features new chapters describing the use of microchip electrophoresis and
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associated microtechniques, with a focus on the extraordinary breadth of work
undertaken to expand CE methodologies in recent years. Aided by contributions from
leading international experts, this text remains a seminal reference for numerous
chemistry, biology, and engineering fields.
This unique volume presents leading-edge microfluidics methods used to handle,
manipulate, and analyze cells, particles, and biological components (e.g., proteins and
DNA) for microdiagnostics. The authors offer clear and detailed guidance on
microfabrication techniques utilized to create microfluidic devices and on-chip flow
control and mixing Microsystems, protein and DNA handling devices for electrophoretic
and isoelectric separations in microchromatography columns, microfluidic
manipulations of droplets via electrowetting and particles via dielectrophoresis for
separations and chemical reactions, integrated optical characterization of microfluidic
devices, controlling chemical gradients within devices, microimmunoassay diagnostics,
multiphase microfluidics used in droplet formation for controlled chemical reactions,
particle separation and analysis in Micro-FACS systems, flow characterization
techniques in microfluidic devices and patterning and utilizing cytoskeletal filaments and
cellular transport protein within microstructures.
Laser ablation refers to the phenomenon in which a low wavelength and short pulse (nsfs) duration of laser beam irradiates the surface of a target to induce instant local
vaporization of the target material generating a plasma plume consisting of photons,
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electrons, ions, atoms, molecules, clusters, and liquid or solid particles. This book
covers various aspects of using laser ablation phenomenon for material processing
including laser ablation applied for the deposition of thin films, for the synthesis of
nanomaterials, and for the chemical compositional analysis and surface modification of
materials. Through the 18 chapters written by experts from international scientific
community, the reader will have access to the most recent research and development
findings on laser ablation through original research studies and literature reviews.
Micro-TAS '98 is the third of a series of symposia initiated by MBSA (University of
Twente) in 1994, on the subject of miniaturizing, and integrating within a monolithic
structure, the chemical, biochemical and biological procedures commonly used for
analysis and synthesis. The primary tool used to develop micro-total analysis systems
(mu- TAS) has been micro-photolithographic patterning and micromachining. These
powerful tools of Micro System Technology (MST or MEMS) have been applied in
highly imaginative ways to develop microchip chemical arrays, fully integrated pump
and fluid manifolds, and electrokinetically driven micro-channel systems to be used for
genetic analysis, clinical diagnostics and environmental monitoring, and to integrate
reactions as diverse as the polymerase chain reaction (PCR) and the large volume,
partial oxidation of ammonia. This text illustrates the rapid expansion of the field, the
extensive industrial involvement, the increasing number of participating researchers,
the expanding range of concepts and applications that utilize MST and microfluidic
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devices, and new MST-compatible plastic micro-machining to meet the needs of the life
science community. This volume contains the proceedings of the Third International
Symposium on Micro-Total Analysis Systems, mu-TAS '98, held on October 13-16 in
Banff, Alberta, Canada. State-of-the-art invited and contributed papers presented by the
world's leading mu- TAS research groups provide a highly informative picture of the
growth since 1994 and of the promising future of this exciting and rapidly growing field.
The use of neural implants for stimulation and recording show excellent promise in
restoring certain functions to the central nervous system; and neuroprostheses remains
one of the most important tools of neuroscientists for the elucidation of the brain's
function. Ailments such as Parkinson's disease, obesity, blindness, and epilepsy are
being studied from this angle. Development of better electrodes for recording and
stimulation is therefore critical to ensure continuing progress in this field. This book
addresses one of the main clinical complications with the use of electrodes, namely the
reaction of the neurological tissue in the immediate vicinity of an implanted device. The
authors describe new techniques for assessing this phenomenon, as well as new
microfabrication techniques to impede the inflammatory response of the brain.
Inflammation can adversely effect these devices, limiting their lifetime and reducing
their effectiveness. The measurement protocols and improved fabrication protocols
described within these pages will become standard tools in the future of
neuroprostheses. The author holds two U.S. patents on microassembly and is also a
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Review Editor for Frontiers in Neuroengineering.
This introductory book assumes minimal knowledge of the existence of integrated
circuits and of the terminal behavior of electronic components such as resistors, diodes,
and MOS and bipolar transistors. It presents to readers the basic information necessary
for more advanced processing and design books. Focuses mainly on the basic
processes used in fabrication, including lithography, oxidation, diffusion, ion
implementation, and thin film deposition. Covers interconnection technology,
packaging, and yield. Appropriate for readers interested in the area of fabrication of
solid state devices and integrated circuits.
Proteomics provides an introductory insight on proteomics, discussing the basic
principles of the field, how to apply specific technologies and instrumentation, and
example applications in human health and diseases. With helpful study questions, this
textbook presents an easy to grasp and solid overview and understanding of the
principles, guidelines, and especially the complex instrumentation operations in
proteomics for new students and research scientists. Written by a leader in proteomics
studies, Proteomics offers an expert perspective on the field and the future of
proteomics.
Microfluidics is a young discipline which enables scientists and engineers to handle
fluids in the biochips of the future.The book is an introduction to this discipline. It
presents in simple terms the most important notions of the domain: how fluids move on
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the chip, conveying materials, molecules, electrical charges, and heat.
A thorough introduction to 3D laser microfabrication technology, leading readers from
the fundamentals and theory to its various potent applications, such as the generation
of tiny objects or three-dimensional structures within the bulk of transparent materials.
The book also presents new theoretical material on dielectric breakdown, allowing a
better understanding of the differences between optical damage on surfaces and inside
the bulk, as well as a look into the future. Chemists, physicists, materials scientists and
engineers will find this a valuable source of interdisciplinary knowledge in the field of
laser optics and nanotechnology.
This book provides a comprehensive overview of the current state-of-art in oxide
nanostructures, carbon nanostructures and 2D materials fabrication. It covers
mimicking of sensing mechanisms and applications in gas sensors. It focuses on gas
sensors based on functional nanostructured materials, especially related to issues of
sensitivity, selectivity, and temperature dependency for sensors. It covers synthesis,
properties, and current gas sensing tools and discusses the necessity for miniaturized
sensors. This book will be of use to senior undergraduate and graduate students,
professionals, and researchers in the field of solid-state physics, materials science,
surface science and chemical engineering.
The Eighth International Conference on Miniaturized Systems in Chemistry and Life
Science - B5Tas 2004 - is an annual meeting focusing on the research, development
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and application of miniaturized technologies and methodologies in chemistry and life
science. The conference is celebrating its tenth anniversary after the first workshop at
the University of Twente, The Netherlands in 1994. This research field is rapidly
developing and changing towards a domain where core competence areas such as
microfluidics, micro- and nanotechnology, materials science, chemistry, biology, and
medicine are melting together to a truly interdisciplinary meeting place. This volume is
the second in a two volume set, a valuable reference collection to all working in this
field.
The plastics industry is a major player for consumer items, notably for the automotive,
consumer electronics and packaging industries, and is necessarily very active in
innovation. As a result, moulded thermoplastics are achieving new heights in decorative
appearance and quality. Many striking aesthetic effects are possible by employing new
polymer blends coupled with a diverse range of decoration and surface treatment
technologies. These can produce three-dimensional and tactile finishes, high definition
images, flawless high gloss and metallic surfaces, as well as effects ranging from
imitation materials, interferential colours, colour gradients, colour change and travel,
gloss and matte combinations, and even acoustic or olfactory effects. Manufacturing
processes to achieve these include several types of in-mould film, coating or decorating
technique, relatively recent technologies to improve surface quality, as well as
traditional separate decorating or coating processes such as dry offset; flexographic;
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inkjet; pad and screen printing; foil transfer; labelling; laser marking; plating; spray
coating; and vacuum deposition. This unique book analyses and compares recent
trends in each of over 20 types of mainstream manufacturing process and 10 classes of
sensory effect they can produce. Supported by over 100 tables, a 3-year sampling of
over 1,000 mentioned patent documents and hundreds of commercial developments
helps to identify the main trends and their innovators, key innovative clusters and the
most sought-after effects, as well as provide indications for the future.
This volume contains the proceedings of the fourth international symposium on Micro
Total Analysis Systems (muTAS 2000). Cutting-edge research of all invited and
contributed papers presented by the world’s leading muTAS groups provides the state
of the art of this electrifying, multidisciplinary field.
A fully comprehensive examination of state-of-the-art technologies for measurement at
the small scale • Highlights the advanced research work from industry and academia in
micro-nano devices test technology • Written at both introductory and advanced levels,
provides the fundamentals and theories • Focuses on the measurement techniques for
characterizing MEMS/NEMS devices
Three-Dimensional Microfabrication Using Two-Photon Polymerization, Second Edition
offers a comprehensive guide to TPP microfabrication and a unified description of TPP
microfabrication across disciplines. It offers in-depth discussion and analysis of all
aspects of TPP, including the necessary background, pros and cons of TPP
Page 14/23

Read Free Introduction To Microfabrication 1st Edition By Franssila Sami
Published By Wiley Paperback
microfabrication, material selection, equipment, processes and characterization.
Current and future applications are covered, along with case studies that illustrate the
book's concepts. This new edition includes updated chapters on metrology, synthesis
and the characterization of photoinitiators used in TPP, negative- and positive-tone
photoresists, and nonlinear optical characterization of polymers. This is an important
resource that will be useful for scientists involved in microfabrication, generation of
micro- and nano-patterns and micromachining. Discusses the major types of
nanomaterials used in the agriculture and forestry sectors, exploring how their
properties make them effective for specific applications Explores the design, fabrication,
characterization and applications of nanomaterials for new Agri-products Offers an
overview of regulatory aspects regarding the use of nanomaterials for agriculture and
forestry
Fundamentals of Microfabrication is the first book to examine all aspects of the attempt
to build functional devices at a molecular size. Ten chapters discuss in detail topics
such as lithography, pattern transfer, wet and dry bulk micromachining, surface
micromachining, and LIGA. Alternative micromachining technologies are described and
electronics used with micromachined devices are examined. Bonding and packaging
issues are defined. The book also presents quantum structures and reviews molecular
engineering. Numerous appendices offer valuable information in an easily accessible
format.
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The fabrication of an integrated circuit requires a variety of physical and chemical
processes to be performed on a semiconductor substrate. In general, these processes
fall into three categories: film deposition, patterning, and semiconductor doping. Films
of both conductors and insulators are used to connect and isolate transistors and their
components. By creating structures of these various components millions of transistors
can be built and wired together to form the complex circuitry of modern microelectronic
devices. Fundamental to all of these processes is lithography, ie, the formation of threedimensional relief images on the substrate for subsequent transfer of the pattern to the
substrate. This book presents a complete theoretical and practical treatment of the topic
of lithography for both students and researchers. It comprises ten detailed chapters
plus three appendices with problems provided at the end of each chapter. Additional
Information: Visiting http://www.lithoguru.com/textbook/index.html enhances the
reader's understanding as the website supplies information on how you can download a
free laboratory manual, Optical Lithography Modelling with MATLAB®, to accompany
the textbook. You can also contact the author and find help for instructors.
MEMS technology and applications have grown at a tremendous pace, while structural
dimensions have grown smaller and smaller, reaching down even to the molecular
level. With this movement have come new types of applications and rapid advances in
the technologies and techniques needed to fabricate the increasingly miniature devices
that are literally changing our world. A bestseller in its first edition, Fundamentals of
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Microfabrication, Second Edition reflects the many developments in methods, materials,
and applications that have emerged recently. Renowned author Marc Madou has
added exercise sets to each chapter, thus answering the need for a textbook in this
field. Fundamentals of Microfabrication, Second Edition offers unique, in-depth
coverage of the science of miniaturization, its methods, and materials. From the
fundamentals of lithography through bonding and packaging to quantum structures and
molecular engineering, it provides the background, tools, and directions you need to
confidently choose fabrication methods and materials for a particular miniaturization
problem. New in the Second Edition Revised chapters that reflect the many recent
advances in the field Updated and enhanced discussions of topics including DNA
arrays, microfluidics, micromolding techniques, and nanotechnology In-depth coverage
of bio-MEMs, RF-MEMs, high-temperature, and optical MEMs. Many more links to the
Web Problem sets in each chapter
The Fifth International Conference on Micro Total Analysis Systems, also known as
JlTAS 2001, will highlight the latest exciting events in the world ofminiaturized devices
and systems for performing chemical and biochemical experimentation This conference
has become mandatory for those of us working in this field as it is indeed helping to
define our discipline. We are grateful to the people of the MESA Research Institute of
the University of Twente, particularly Piet Bergveld and Albert van den Berg, for starting
this meeting in 1994. Their original intention was for the JlTAS meeting to be a small
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informal workshop. This workshop flavor was sustained through the second meeting
held in Basel in 1996, but already in 1998 at the third meeting in Banff it was clear that
the "workshop" had become a conference with 420 attendees. It was due to this clearly
growing interest in microchemical systems that it was decided we should consider
gradually moving toward an annual format and prepare for the possibility that the
meeting would increase in popularity. Albert van den Berg was still yearning for a
workshop at the JlTAS 2000 meeting and planned a single session format. Again there
was a large increase in submitted abstracts (more than 230 total) and a further increase
in attendance. The JlTAS steering committee again agreed that we would have to
prepare to address the demand the meeting was receiving.
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.
Labs on Chip: Principles, Design and Technology provides a complete reference for the
complex field of labs on chip in biotechnology. Merging three main areas— fluid
dynamics, monolithic micro- and nanotechnology, and out-of-equilibrium
biochemistry—this text integrates coverage of technology issues with strong theoretical
explanations of design techniques. Analyzing each subject from basic principles to
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relevant applications, this book: Describes the biochemical elements required to work
on labs on chip Discusses fabrication, microfluidic, and electronic and optical detection
techniques Addresses planar technologies, polymer microfabrication, and process
scalability to huge volumes Presents a global view of current lab-on-chip research and
development Devotes an entire chapter to labs on chip for genetics Summarizing in one
source the different technical competencies required, Labs on Chip: Principles, Design
and Technology offers valuable guidance for the lab-on-chip design decision-making
process, while exploring essential elements of labs on chip useful both to the
professional who wants to approach a new field and to the specialist who wants to gain
a broader perspective.

Aimed at those working to enter this rapidly developing field, this volume on
biological physics is written in a pedagogical style by leading scientists giving
explanations that take their starting point where any physicist can follow and end
at the frontier of research in biological physics. These lectures describe the stateof-the-art physics of biomolecules and cells. In biological systems ranging from
single biomolecules to entire cells and larger biological systems, it focuses on
aspects that require concepts and methods from physics for their analysis and
understanding, such as the mechanics of motor proteins; how the genetic code is
physically read and managed; the machinery of protein--DNA interactions; force
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spectroscopy of biomolecules' velopes, cytoskeletons, and cytoplasms;
polymerization forces; listeria propulsion; cell motility; lab-on-a-chip
nanotechnology for single-molecule analysis of biomolecules; bioinformatics; and
coding and computational strategies of the brain.
The book describes the design of micro systems systematically as well as the
equations needed for an estimation of the basic elements. It can be used without
knowing fabrication processes of micro systems and provides the basic
equations needed to calculate the effects and forces which are important in micro
systems. For quick reference equations are presented in tables which are found
in an index at the end of this book.
This volume in the "Advances in Electrochemical Sciences and Engineering"
series focuses on problem-solving, illustrating how to translate basic science into
engineering solutions. The book's concept is to bring together engineering
solutions across the range of nano-bio-photo-micro applications, with each
chapter co-authored by an academic and an industrial expert whose collaboration
led to reusable methods that are relevant beyond their initial use. Examples of
experimental and/or computational methods are used throughout to facilitate the
task of moving atomistic-scale discoveries and understanding toward wellengineered products and processes based on electrochemical phenomena.
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This book is a printed edition of the Special Issue "Optofluidics 2015" that was
published in Micromachines
Technology/Engineering/Mechanical A bestselling MEMS text...now better than
ever. An engineering design approach to Microelectromechanical Systems,
MEMS and Microsystems remains the only available text to cover both the
electrical and the mechanical aspects of the technology. In the five years since
the publication of the first edition, there have been significant changes in the
science and technology of miniaturization, including microsystems technology
and nanotechnology. In response to the increasing needs of engineers to acquire
basic knowledge and experience in these areas, this popular text has been
carefully updated, including an entirely new section on the introduction of
nanoscale engineering. Following a brief introduction to the history and evolution
of nanotechnology, the author covers the fundamentals in the engineering design
of nanostructures, including fabrication techniques for producing nanoproducts,
engineering design principles in molecular dynamics, and fluid flows and heat
transmission in nanoscale substances. Other highlights of the Second Edition
include: * Expanded coverage of microfabrication plus assembly and packaging
technologies * The introduction of microgyroscopes, miniature microphones, and
heat pipes * Design methodologies for thermally actuated multilayered device
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components * The use of popular SU-8 polymer material Supported by numerous
examples, case studies, and applied problems to facilitate understanding and
real-world application, the Second Edition will be of significant value for both
professionals and senior-level mechanical or electrical engineering students.
Millions of people suffering from diseases such as retinitis pigmentosa and
macular degeneration are legally blind due to the loss of photoreceptor function.
Fortunately a large percentage of the neural cells connected to the
photoreceptors remain viable, and electrical stimulation of these cells has been
shown to result in visual perception. These findings have generated worldwide
efforts to develop a retinal prosthesis device, with the hope of restoring vision.
Advances in microfabrication, integrated circuits, and wireless technologies
provide the means to reach this challenging goal. This dissertation describes the
development of innovative silicone-based microfabrication techniques for
producing an implantable microelectrode array. The microelectrode array is a
component of an epiretinal prosthesis being developed by a multi-laboratory
consortium. This array will serve as the interface between an electronic imaging
system and the human eye, directly stimulating retinal neurons via thin film
conducting traces. Because the array is intended as a long-term implant, vital
biological and physical design requirements must be met. A retinal implant poses
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difficult engineering challenges due to the size of the intraocular cavity and the
delicate retina. Not only does it have to be biocompatible in terms of cytotoxicity
and degradation, but it also has to be structurally biocompatible, with regard to
smooth edges and high conformability; basically mimicking the biological tissue.
This is vital to minimize stress and prevent physical damage to the retina. Also,
the device must be robust to withstand the forces imposed on it during fabrication
and implantation. In order to meet these biocompatibility needs, the use of nonconventional microfabrication materials such as silicone is required. This
mandates the enhancement of currently available polymer-based fabrication
techniques and the development of new microfabrication methods. Through an
iterative process, devices were designed, fabricated, tested and implanted into a
canine eye. Metal traces were embedded within a thin substrate fabricated using
poly (dimethyl siloxane) (PDMS), an inert biocompatible elastomeric material with
high oxygen permeability and low water permeability. Due to its highly
conformable nature, PDMS contacted the curved retinal surface uniformly.
Fundamental material characteristics were examined to develop reliable and
repeatable fabrication processes.
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