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Summary

Nanotechnology is the engineering and art of manipulating matter at the nanoscale.
Nanoscaled inorganic composite materials have been used due to their high chemical
inertness, non-swelling effect, high purity and rigidity. The versatility of physical and
chemical properties of metal, semiconductor, noble and composite nanoparticles render
them as promising materials in the fields ranging from optoelectronics to sensors. These
nanoparticles or their self-assembiles are able to discriminate the mixtures of gases,
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volatile organic compounds, and odors. Advances in the fabrication of metal and noble
metal nanoparticles have yielded nanostructured materials with distinctive properties,
which can be potentially applied to (bio)sensors. The integration of metallic or
semiconductive nanoparticles with organics and biomaterials (e.g., dyes, enzymes,
nucleic acids, or antigens/antibodies) has led to the development of electrochemical or
optical biosensors. Hybrid nanoscale materials are well established in various processes
such as organic and inorganic compounds, nucleic acid detachment, protein separation,
and immobilization of enzymes. Those nanostructures can be used as the building
blocks for electronics and sensor devices because uniform metal coatings with the small
and monodisperse domain sizes are crucial to optimize nanoparticle conductivity and to
detect changes in conductivity and absorption induced by analyte adsorption on metal
nanoparticle surfaces. The highly ordered assembly of zero-dimensional and one-
dimensional nanoparticles is not only necessary for making functional devices, but also
presents an opportunity to develop novel collective properties. ~Nanoscale
semiconducting materials such as carbon nanotubes or nanowires show great potential
for use as highly sensitive electronic sensors. In order to meet the specific requirements
demanded by particular applications, the chemical modification of carbon nanotubes is
essential. The derivatized carbon nanotubes differ from the crude material in their good
solubility, which enables both a more extensive characterization and subsequent
chemical reactivity. Quasi-one-dimensional ‘semiconducting nanostructures, such as
nanowires or nanobelts, are considered as an important multifunctional building block
for fabricating various nanosensors and nanodevices. The field effect transistor is not
only a basic electronic device but also exhibits a broad range of sensor applications.
Semiconductor nanocrystals known as quantum dots have been increasingly utilized as
biological imaging and labeling probes because of their unique optical properties,
including broad absorption with narrow photoluminescence spectra, high quantum
yield, low photobleaching, and resistance to chemical degradation. The surface
modification of quantum dots with antibodies, aptamers, peptides, or small molecules
that bind to antigens present on the target cells or tissues has resulted in the
development of sensitive and specific targeted imaging and diagnostic modalities for in
vitro and in vivo applications. Noble metal nanoparticles, with desirable nanoscaled
sizes and unique physical properties - particularly the colors associated with their
surface plasmon resonance- are highly suitable signal transducers for biosensors and
building blocks in nanoassemblies. In particular, surface-enhanced Raman scattering
nanosensors enable the chemical characterization of the nanometer vicinity of the gold
nanoparticles and the measurement of vibrational spectra at a sensitivity and lateral
resolution unachieved so far in other experiments. Micro- and nanofabricated
cantilevers can provide a versatile platform for real-time, in situ measurements of
physical, chemical, and biochemical properties of physiological fluids. New stimuli
responsive properties were developed in N-isopropylacrylamide monomer and its
derivatives around the critical temperature, above which its polymer precipitates out of
solution or changes its volume, making it a valuable material for applications in sensing,
analysis and microfluidics.

1. Introduction

In the last decade, the application of nanometer materials has received increasingly
great attention in the field of nanotechnology, biotechnology and bioanalytical
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chemistry. Nanotechnology is the engineering and art of manipulating matter at the
nanoscale (1-100 nm). For environmental applications, nanotechnology offers the
potential of novel functional materials, processes and devices with unique activity
toward some contaminants, enhanced mobility in environmental media and desired
application flexibility. Many nano-based environmental technologies (e.g., sensors,
sorbents, and reactants) are under very active research and development, and are
expected to emerge as the next generation environmental technologies to improve or
replace various conventional environmental technologies in the near future.

Many fields of nanotechnology are based on physical and chemical interactions,
involving nanoparticles of particular size and shape. Nanoparticles (NPs) played an
important role in absorption/adsorption of (volatile) organic molecules and gases due to
their large specific surface area and high surface energy. Nanoscaled inorganic materials
have received much more attention because of their high chemical inertness, non-
swelling effect, high purity and rigidity. In order to use the nanomaterials as sensors,
one has to understand the peculiarities of both the synthesis and interaction mechanism
during the sensing act. In recent years, the interest of researchers and engineers to gas-
and liquid-sensitive materials has grown substantially due to the progress in
nanotechnology. This interest is primarily connected to the promising electronic
properties of nanomaterials, their size dependence, and the possibility of controlling the
material structure by using new experimental techniques.

New generations of low power, low cost, and portable sensing devices are needed for
monitoring of agriculture, chemistry, physics, medical, and manufacturing
environments. With the recent developments in nanoscience and nanotechnology, there
is a pressing need for flexible, mechanically robust, and environmentally stable
chemical vapor sensors with a high efficiency and low power consumption. Among the
main trends in the particle-gas-sensor nanotechnology, the creation of sensor arrays or
“electronic noses” should be mentioned. Such multisensor systems can be fabricated on
a single substrate, which can involve gas sensors of different types and, necessarily, the
signal-processing systems. There are many examples of successive production of their
nanostructured prototypes, which are able to discriminate the mixtures of gases, volatile
organic compounds, and odors.

In recent years, tremendous attention has been paid to inorganic nanosize crystals
because of their significant properties determined by the high surface areas and
quantization of most electronic properties. Nanometer-sized inorganic particles
potentially have unique properties because of quantum confinement effects and their
large surface area relative to their volume. The versatility of physical and chemical
properties of metal and semiconductor nanoparticles render them as promising materials
in the fields ranging from optoelectronics, sensors to medicine. Thus far, great research
interests have been involved in fabricating nanoparticle assemblies because they
represent a popular route toward the preparation of advanced functional materials as
well as a central concept in nanoscience and nanotechnology.

Recent advances in the fabrication of noble metal nanoparticles have vyielded

nanostructured materials with distinctive properties, which can be potentially applied to
(bio)sensors, nonlinear optics, catalysis, telecommunications, and other fields. For

©Encyclopedia of Life Support Systems (EOLSS)



NANOSCIENCES AND NANOTECHNOLOGIES - Nanosensors Based On Metal And Composite Nanoparticles And
Nanomaterials - Ignac Capek

example, the functionalized gold particles have shown 10* to over 10’ times signal
enhancements on Raman spectroscopy (surface enhanced Raman scattering, SERS),
more than 1000-fold enhancements on surface plasmon resonance (SPR) spectroscopy
compared with nonparticle binding events, improvements of colorimetric sensing of
DNA and other applications. These enhancements result from the particles’ collective
properties, which are dependent on the particle’s dielectric function (optical properties
of a single particle), the volume fraction of particles, and their spatial distribution. For
metallic nanoparticles that are small compared to the wavelength A of an incident light,
the dielectric function is known to be size-dependent, i.e., different from bulk values.

Significant challenges exist in assembling and interconnecting the building blocks of a
nanoscale device and being able to electronically address or measure responses at the
molecular level. Self-assembly is one of the few practical strategies or making
ensembles of nanostructures and will therefore be an essential part of nanotechnology.
In order to generate complex structures through self-assembly, it is essential to develop
methods by which different components in solution can come together in an ordered
fashion.

The preparation of novel magnetic nanocomposites or nanocrystals (NCs)/nanoparticles
of improved properties are another important aspect in nanotechnology- and
nanomaterials-related applications. Magnetically driven separations of small biological
components and cells, detoxification of undesirable molecules and antigens, magnetic
field-guided delivery of drugs and genes, relaxation and contrast enhancement in
noninvasive magnetic resonance imaging (MRI) of tissues, piezoelectric
immunosensors, and magnetic fluid hyperthermia for cancer therapy have been recently
disclosed in those areas.

An advantage to applying biological recognitions to synthesize metal nanocrystals or
nanoparticles is the efficient and reproducible nanocrystal production in the control of
size and packing density without contaminating with precipitated metal aggregates. This
is important when those nanoparticles are practically used as the building blocks for
electronics and sensor devices because uniform metal coatings with the small and
monodisperse domain sizes are crucial to optimize nanoparticle conductivity and to
detect changes in conductivity and absorption induced by analyte adsorption on metal
nanoparticle surfaces.

Within the general activities of nanotechnology, the use of biomaterial-nanoparticle
hybrid systems for biosensor, bioelectronic, and circuitry applications has substantially
advanced, and these efforts have established the rapidly developing field of
nanobioelectronics and nanobiotechnology. For example, the integration of metallic
nanoparticles with biomaterials (e.g. enzymes, nucleic acids, or antigens/antibodies) has
led to the development of electrochemical or optical biosensors. Similarly, the
integration of biomaterials with semiconductor nanoparticles has led to the development
of optical or photoelectrochemical biosensor systems. Also, nanoparticles have been
incorporated into biomaterials that act as templates, and the resulting structures have
been grown into metallic or semiconductor nanocircuitry. This latter approach was
suggested as a bottom-up miniaturization method for fabricating nanostructures with
dimensions that are smaller than the presently achievable patterns using lithography.
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The application of methodologies to produce nanoparticles with bioresponsive
properties has opened the way for producing useful tools for molecular diagnostics,
therapeutics, and biotechnology. Hybrid nanoscale materials are well established in
various bioprocesses such as nucleic acid detachment, protein separation, and
immobilization of enzymes. An important area of interest is the immobilization of
proteins and enzymes on magnetic particles.

The reliance of future technologies on exploring facile and economic methods for the
fabrication of one-dimensional (1D) systems has spurred intense and rapid development
in the field of material synthesis. In particular, metal and semiconductor nanorods, as a
family of 1D nanostructures, have been extensively pursued for their potential in
building blocks for self-assembled nanoscale electronic circuits, sensors and energy-
conversion devices. The highly ordered assembly of such nanorods (NRs) is not only
necessary for making functional devices, but also presents an opportunity to develop
novel collective properties.

Nanoscale semiconducting materials such as carbon nanotubes (CNTS) or nanowires
show great potential for use as highly sensitive electronic sensors. Single-walled carbon
nanotubes (SWCNTS) arguably are the ultimate biosensor in this class for a number of
reasons: SWCNTs have the smallest diameter (~ 1 nm), directly comparable to the size
of single biomolecules and to the electrostatic screening length in physiological
solutions. Covalent coupling of organic materials to CNTs is highly important. In order
to meet the specific requirements demanded by particular applications (for example
nanotube-based sensors or nanodevices), the chemical modification of CNTs is
essential. Through the chemical functionalization of SWCNTSs, the prerequisites for
possible applications of such nanostructures have been established. The derivatized
CNTs differ from the crude material in their good solubility, which enables both a more
extensive characterization and subsequent chemical reactivity. Various defects in the
carbon nanotube structure provide sites for their covalent derivatization.

Important chemical means to functionalize CNTSs to yield systems of tailored solubility
and structural features are desired. Nonetheless, the integration of CNTs with other
electronic materials, such as conductive polymers or nanoparticles, is anticipated to
generate materials of new properties and functions. The use of biomolecules as
templates for fabricating metal contacts may be a major advance. With these advances
in the area of the organic or biomolecule-CNT hybrid systems, one may look forward to
exciting new applications.

Nanowire-based field-effect transistors (FET) have been widely used for detection of a
variety of biological and chemical species, detection of pH value, detection of metal
ions, viruses, proteins, etc. In most of these applications, the mechanism of sensing is
based on the functionalization of a homogeneous semiconducting nanowire, such as
silicon and In,O3 nanowires. The extreme sensitivity of nanowire (NW) and nanotube
(NT) field-effect sensors originates from their one-dimensional structure that enables
efficient charge transfer between the surface-anchored biomolecules and NW/NT.
However, they are also highly sensitive to impurities and other ionic species in analyte
solution, especially at the acclaimed low DNA concentration.
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Quasi-one-dimensional semiconducting nanostructures, such as nanowires (NWs) and
nanobelts (NBs), are considered as an important multifunctional building block for
fabricating various nanodevices. Owing to their unique electronic, optical, and
piezoelectric properties, for example, ZnO NWs/NBs have been successfully applied in
field effect transistors, sensors, and piezoelectric devices. The field effect transistor is
one of the most studied systems since it not only is a basic electronic device but also
exhibits a broad range of sensor applications. The mechanism of nanowire sensors for
sensing gases, biomolecules, or even virus relies on the creation of a charge depletion
zone in the semiconductor nanowire by the surface adsorbed sensing targets.

Semiconductor nanocrystals known as quantum dots (QDs) have been increasingly
utilized as biological imaging and labeling probes because of their unique optical
properties, including broad absorption with narrow photoluminescence spectra, high
quantum yield, low photobleaching, and resistance to chemical degradation. In some
cases, these unique properties have conferred advantages over traditional fluorophores
such as organic dyes. The surface modification of quantum dots with antibodies,
aptamers, peptides, or small molecules that bind to antigens present on the target cells or
tissues has resulted in the development of sensitive and specific targeted imaging and
diagnostic modalities for in vitro and in vivo applications. Quantum dots, fluorescent
colloidal semiconductor nanoparticles, have been developed to provide materials
compatible in size with biomolecules for use as fluorescent biosensors as they are
reasonably resistant to photobleaching, to denaturants of biomolecules, and to
alterations in pH and temperature.

Gold nanoparticles, with desirable nanoscaled sizes and unique physical properties
(particularly the colors associated with their surface plasmon resonance (SPR)), are
highly suitable as signal transducers for biosensors and building blocks in
nanoassemblies. In particular, surface enhanced Raman scattering (SERS) nanosensors
enable the chemical characterization of the nanometer vicinity of the gold nanoparticles
and the measurement of vibrational spectra at a sensitivity and lateral resolution
unachieved so far in other experiments. There is compelling evidence that high SERS
enhancement levels are associated mainly with enhanced local optical fields. This
implies that the SERS enhancement factor depends strongly on the morphology (e.g.,
the size, shape, or aggregation) of the nanoparticles. Composite nanoparticles with gold
nanoshells are fascinating nanoparticles composed of a spherical dielectric core coated
with a nanometer thin gold layer. Their scattering spectra show a pronounced resonance
in the visible range, similar to solid noble-metal nanospheres. The origin of this
resonance behavior is a collective oscillation of the conduction band electrons, which is
known as the nanoparticle plasmon (NPP).

The polymerization of N-isopropylacrylamide (NIPAM) have been explored because
poly(NIPAM) (PNIPAM) is well-known for its characteristic lower critical solution
temperature (LCST) in water at 32 °C, above which it precipitates out of solution,
makes it a valuable material for applications in bioanalysis and microfluidics. The same
property was of interest to us also to quickly assess whether polymer chains were
formed by raising the temperature above the LCST. New stimuli responsive properties
of PNIPAM are based on the precipitation of polymer out of solution or changes to its
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volume, making it a valuable material for applications in sensing, analysis and
microfluidics.

In some specific applications, it would be highly desirable to modulate the spatial
distribution between nanoparticles arising from the change in polymer chain
conformations in response to some external chemical or biochemical species. For
example, the nanosensors based on the CdSe nanoparticles immobilized on pH-
responsive poly(2-vinyl pyridine) (P2VP) brushes were studied. It has been realized that
stimuli-responsive variation in the thickness of polymer brushes leads to the change in
optical properties of immobilized nanoparticles and hence opens the new avenue for
fabrication of nanosensors. Owing to the multifunctional properties of silver
nanoparticle and responsiveness of P2VP brushes with the pH of surrounding media, the
obtained P2VP-silver nanoassemblies can be used as pH nanosensors.

Conjugated polymers are emerging materials for biological sensor applications because
of their signal amplification property and environmental sensitivity. Moreover,
controlled assembly of fluorescent sensory polymers expands the dimensionality of the
energy transport properties from one-dimensional (1D) to two-dimensional (2D) and to
three-dimensional (3D) efficiently, augmenting the intrinsic high sensitivity even
further. For example, conjugated polymers based on phenyleneethynylene,
polyacetylene, orinorganicpolymetalloles are  efficient optical sensors for
nitroaromatics.

Design and fabrication of chemical sensors has become one of the most active research
fields due to their diverse practical and potential applications. To improve the sensing
characteristics, a general route is to make chemical sensors at the nanoscale, taking
advantage of the large surface areas of nanoscale structures. Chemical nanosensors
based on one dimensional carbon, silicon, and ceramic nanostructures are of particular
interest because of their high surface to volume ratio and special physical and chemical
properties. A chemical sensor based on the simple change in resistance in response to
the binding of analytes. Advantages of chemiresistors include low power consumption
and the ease of high precision resistance measurements. Several materials have been
utilized as gas sensors, including metal oxides, organic semiconductors, and carbon
nanotubes. Metal oxides are the most widely used materials for chemiresistors. Despite
their sensitivity, the applications of these materials have been limited by high power
consumption and poor selectivity. Organic semiconductors, especially conjugated
polymers, have long been considered as chemiresistor materials. The integration of
molecular recognition into their structures is attractive; however, these materials are
limited by electrostatic/dielectric interferences and fragile organic metal interfaces.
Among the chemical nanosensors, the humidity nanosensor is very important for their
practical applications in environment monitoring, industrial process control, and our
daily life. Many humidity nanosensors based on 1D nanostructure have been
successfully obtained. However, the sensing characteristics (e.g., response, recovery,
reproducibility, stability, and linearity) still need to be improved.

Electrochemical sensors provide unlimited opportunities for monitoring environments

and making the world safer and cleaner. Such devices meet the environmental and
security demands for monitoring electroactive pollutants or threat agents with high
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sensitivity, selectivity, and temporal resolution. Electrochemical detection is of
particular significance in the development of aptasensors since it allows for high
sensitivity and selectivity, simple instrumentation, as well as low endogenetic
background. Many electrochemical strategies only incorporate the aptamer-target
binding events into the sensor design, and the presence of target is signaled either via
direct measurements of electrochemical parameters such as impedance and potential or
through indirect detection of certain exogenous labels including enzymes and
nanoparticles. Another conceptually distinct mechanism for electrochemical aptasensors
is based on conformational changes induced by strand displacement or structure
switching.

Microcantilevers are nanomechanical transducers, which convert intermolecular
reaction forces to detectable cantilever deflection in nanometers. When specific
reactions among (bio)molecules occur on one surface of a cantilever, the reactions
induce a change in the surface stress as a result of the free energy reduction. The
cantilever deflects due to the change of surface stress and indicates the occurrence of the
specific chemical and biomolecular reaction. To achieve sensitive and repeatable
performance of microcantilever sensors for the detection of intermolecule interactions,
one can explore different surface chemistries for passivation of inactive surfaces and
several different surface chemistries for functionalization of active surfaces with probe
molecules (antibodies).

The terms “actuator”, “sensor”, and “transducer” are used in the description of
measurement systems— sometimes interchangeably. In the broadest sense, a transducer
receives energy from one system and transmits this energy to another system, often in a
different form. A sensor monitors a system; it responds to physical stimuli, such as heat,
light, pressure, or motion, and generates an electronic impulse for detection. An
actuator, on the other hand, imposes a state upon a system. Most commonly, this
involves converting an input electrical impulse into motion. Thus, actuators and sensors
are both transducers intended for different tasks. In accord with these general
definitions, an electromechanical transducer converts electrical energy into mechanical
energy, and vice versa.

In this chapter, we focus on summarization and discussion of literature data on the most
central concern in sensor and nanotechnology: preparation, properties and functioning
of sensor at the nanoscale range shortly above mentioned.

2. Metal Nanoparticle Sensors

Nanoparticles are nanometer-size materials with unique physical and chemical
properties and have been widely used for many years. Organic molecules, also in the
nanometer-size range, possess functionalities that enable recognition and self-assembly.
The combination of nanoparticles and chemical or biological molecules is very
attractive and has gained tremendous attention from academics and industry, because
such a combination could create new materials for electronics and optics and lead to
new applications in genomics, proteomics, and biomedical and bioanalytical areas. For
environmental applications, nanometer-size particles and their self-assemblies offer the
potential of novel functional materials, processes and devices with unique recognition
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activities, enhanced mobility in environmental media and desired application flexibility.
Many nano-based environmental technologies (e.g., sensors,..) are under very active
research and development, and are expected to emerge as the next generation
environmental technologies to improve or replace various conventional environmental
technologies in the near future.

The preparation of nanomaterials is one of the most active fields in material science. A
number of techniques have been used for the production of nanoparticles: gas-
evaporation, sputtering, sol-gel method, hydrothermal, microemulsion, polyols, laser
pyrolysis, sonochemical synthesis, chemical coprecipitation, and so on. Among them,
the surfactant assembly mediated synthesis is attracting more attention because it allows
for a good control of the synthesis process at ambient reaction condition. Experimental
parameters such as pH, reactant concentrations, stirring speed, titration rate, reaction
time and external temperature can, to some extent, influence the composition and
surface properties of produced metal nanoparticles and hence need to be maintained
constant in the experiments to produce consistent samples. Other methods based on a
modified sol-gel technique as well as on the original approach that uses the
mechanochemical milling, were also employed for improving the sensor performance of
nanostructured metal and metal-oxide materials. Besides enhancing the characteristics
of existing gas- and liquid- sensitive elements, nanotechnology also promotes the
development of new types of composite nanomaterials for microelectronics and
sensorics.

New prospects in designing nanosensors based on nanoparticles were opened by the
synthesis of new metal and noble metal nanoparticles. It was shown that pore-free
crystals of some nanocrystals can reversibly take up and evolve gas without breaking
the crystal, that is, the nanocrystals can breathe. For example, when interacting with gas
(sulfur dioxide, chlorine, carbon dioxide,..), a crystal changes the color. The change in
its color can be attributed to the transition of square-planar complexes of nanoparticles
into square pyramidal complexes of nanoparticles with liquid or gas, for instance, as the
fifth ligand. In doing so, the crystal increases in volume, while retaining the ordered
lattice structure. Yet a more interesting result is obtained if a crystal with increased
volume is exposed to air. In this case, the crystal “breathes out” gas and relaxes to its
original, colorless, and gas-free state. This process can be repeated many times without
breaking the crystal.

In comparison with polymer matrices and biomembrane-like films inorganic materials
are thermally stable and chemically inert in aqueous and nonaqueous solutions. Many
inorganic materials, such as clays, sol-gels, nanoparticles and carbon nanotubes have
been proven to be the promising matrices to construct (bio)sensors. Mesoporous
materials have attracted attention these years in protein immobilization because of their
unidirectional pore topologies and large surface areas. However, the pore of
mesoporous materials is rigid, so the uptake of guest species is limited by the minimal
channel cross-section.
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(SWNT-FETs) with Increased Schottky Contact Area for Highly Sensitive Biosensor Applications.
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indicates why mesoporous materials have attracted attention these years in protein immobilization].

Dai L., Patil A., Gong X., Guo Z., Liu L., Liu Y. and Zhu D. (2003). Aligned Nanotubes. Chemical
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Chemical detection based on adsorption-induced and photoinduced stresses in microelectromechanical
systems devices. Journal of Vacuum Science and Technology B 19, 1173-1179. [An attempt to combine
the biosensor concept and a cantilever transducer took advantage of the ultrahigh calorimetric sensitivity
of a bimaterial microcantilever].
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platinum-ruthenium catalysts prepared from colloidal precursors: Atomic composition and temperature
effects. Journal of Applied Electrochemistry 33, 419-429. [A comprehensive discussion on stabilization
of the colloids in solution by organic stabilizers such as polyvinyl pyrolidine that interact with particle
surface sites].

Dupin D., Fujii S., Armes S.P., Reeve P. and Baxter S.M. (2006). Efficient synthesis of sterically
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information about preparation and properties of both the SnO, and TiO, mesoporous powders].
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Franke M.E., Koplin T.J. and Simon U. (2006). Metal and Metal Oxide Nanoparticles in Chemiresistors:
Does the Nanoscale Matter? Small 2, 36-50. [This study is devoted to improving the sensing
characteristics, a general route is to make chemical sensors at the nanoscale, taking advantage of the large
surface areas of nanoscale structures].
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document that provides properties of CNT such as excellent mechanical properties and high electrical and
thermal conductivities of carbon nanotubes and applications of CNTSs, such as (bio)sensor devices].

Galletto P., Brevet P.F., Girault H.H., Antoine R. and Broyer M. (1999). Size dependence of the surface
plasmon enhanced second harmonic response of gold colloids: towards a new calibration method.
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Coherent reflection of light from a turbid suspension of particles in an internal-reflection configuration:
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in intercalated DNA/CdAS nanoparticle systems. Angewandte Chemie International Edition 44, 4554—
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Godignon P. (2005). SiC materials and technologies for sensors development. Materials Science Forum
483-485, 1009-1014. [This is a study reporting on the properties of WBG nanomaterials which are
superior to those of Si and can yield long term chemical stability under physiological conditions].
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caused by the adsorption of molecules directly to the surface of noble-metal nanoparticles or by the
specific binding of analyte molecules to nanoparticles functionalized with molecular recognition sites
such as antibodies].

Hahm J. and Lieber C. (2004). Direct Ultrasensitive Electrical Detection of DNA and DNA Sequence
Variations Using Nanowire Nanosensors. Nano Letters 4, 51-54. [A document that provides information
on detection of biomolecules and how they are highly sensitive to impurities and other ionic species in
analyte solution, especially at the acclaimed low DNA concentration].

Hahn S.H., Barsan N., Weimar U., Ejakov S., Visser J.H. and Soltis R.E. (2003). CO sensing with SnO,
thick film sensors: role of oxygen and water vapour. Thin Solid Films 436, 17-24. [This studies the
phenomen of humidity in target environments for gas-sensor applications, known to strongly influence
conductivity and sensitivity].

Hammond P.T. (2004). Form and funtion in multilayer assembly: New applications at the nanoscale.
Advanced Materials 16, 1271. [This study reports on great research interests which have been involved in
fabricating nanoparticle assemblies because they represent a popular route toward the preparation of
advanced functional materials as well as a central concept in nanoscience and nanotechnology].

Harley C.B., Futcher A.B. and Greider C.W. (1990). Telomeres shorten during ageing of human
fibroblasts. Nature 345, 458-460. [A basic study that provides information on the telomers protecting the
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erosion of the genetic information in the chromosomes through the labile self-destruction and shortening].

He L., Musick M.D., Nicewarner S.R., Salinas F.G., Benkovic S.J., Natan M.J. and Keating C.D. (2000)
Colloidal Au-Enhanced Surface Plasmon Resonance for Ultrasensitive Detection of DNA Hybridization.
Journal of the American Chemical Society 122, 9071-9077. [This study reports on biomaterial-metallic
nanoparticle hybrid systems that are extensively used in different bioanalytical applications].

He P. and Dai L. (2004). Aligned carbon nanotube-DNA electrochemical sensors. Chemical
Communication 348-349. [The comprehensive investigation on the aligned nanotube structures and
various transduction materials to effectively enhance the sensitivity and to broaden the scope of analytes
to be detected].

Headrick J., Lavrik N.V., Sepaniak M.J. and Datskos P.G. (2003). Enhancing chemi-mechanical
transduction in microcantilever chemical sensing by surface modification. Ultramicroscopy 97 417-24.
[A study on cantilevers modified with synthetic receptor compounds of the molecular recognition type].

Heller 1., Janssens A.M., Malnnik J., Minot E.D., Lemay S.G. and Dekker C. (2008). Identifying the
Mechanism of Biosensing with Carbon Nanotube Transistors, Nano Letters 8, 591-595. [A study
concludes that both electrostatic gating and Schottky barrier modulation are responsible for changes in I-
Vg curves].

Heller 1., Kong J., Heering H.A., Williams K.A., Lemay S.G. and Dekker C. (2005). Individual Single-
Walled Carbon Nanotubes as Nanoelectrodes for Electrochemistry. Nano Letters 5, 137-142. [138b] [A
document that provides information on modification poly(methyl-metacrylate) (PMMA) CNTSs contact-
passivated devices].

Henriquez R.R., Ito T., Sun L. and Crooks R.M. (2004). The resurgence of Coulter counting for analyzing
nanoscale objects. Analyst 129, 478-482. [289] [This investigation indicates that the reported sensing
paradigm is similar to stochastic sensing].

Herring C. and Vogt E. (1956). Transport and Deformation-Potential Theory for Many-Valley
Semiconductors with Anisotropic Scattering. Physical Review 101, 944. [The present work describes the
piezoresistive effect in silicon and theoretically explains this in case of n-type Si].

Hickman J.J., Laibinis P.E., Auerbach D.l., Zou C.F., Gardner T.J., Whitesides G.M. and Wrighton M.S.
(1992). Toward Orthogonal Self-Assembly of Redox Active with Au and Isocyanide with Pt Molecules
on Pt and Au: Selective Reaction of Disulfide. Langmuir 8, 357-359. [A document deals with selective
reaction of disulfite using different ligands which prefer to adsorb to different surfaces of Pt and Aul].

Hines M.A. and Guyot-Sionnest P. (1995). Synthesis and characterization of strongly luminescing ZnS-
capped CdSe nanocrystals. Journal of Physical Chemistry 100, 468-471. [A comprehensive study on
encapsulation by ZnSwhich reduces the photochemical bleaching and dramatically increases its quantum
yield].

Hirsch A. (2002). Funktionalisierung von einwandigen Kohlenstoffnanoréhren. Angewandte Chemie
114, 1933 -1939. [A document describes the derivatization, extensive characterization and subsequent
chemical reactivity of CNTs where various defects in the carbon nanotube structure provide sites for their
covalent derivatization].

Ho H.A. and Leclerc M. (2004). Optical sensors based on hybrid aptamer/conjugated polymer complexes.
Journal of the American Chemical Society 126, 1384-1387. [This contribution describes the specific
interaction between thrombin and its binding aptamer and the colorimetric detection of the aptamer-
thrombin interactions].

Hoare T. and Pelton R. (2005). Electrophoresis of Functionalized Microgels: Morphological Insights.
Polymer 46, 1139-50. [An investigation on the “‘smart’” microgels that can be tuned specifically in order
to generate fast and targeted swelling responses to multiple external stimuli, such as both temperature and

pH].

Homs W.C.I. (2002). DNA sensors. Analytical Letters 35, 1875. [A comprehensive study on a major
feature of the Watson-Crick model of DNA that provides a vision of how a base sequence of one strand of
the double helix can precisely determine the base sequence of the partner strand for passing the genetic
information in all living species].

Houbenov N., Minko S., Stamm M. (2003). Mixed Polyelectrolyte Brush from Oppositely Charged
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Polymers for Switching of Surface Charge and Composition in Aqueous Environment. Macromolecules
36, 5897-5901. [This is a study reporting on highly responsive pH dependent reversible swelling for
polymer brushes, prepared from weak polyelectrolytes].

Huber F., Hegner M., Gerber C., Guntherodt H.J. and Lang H.P. (2006). Label free analysis of
transcription factors using microcantilever arrays. Biosensors and Bioelectronics 21, 1599-1605. [A
document on microcantilevers as nanomechanical transducers, which convert intermolecular reaction
forces to detectable cantilever deflection in nanometers].

Hutter E. and Fendler J.H. (2004). Exploitation of Localized Surface Plasmon Resonance. Advanced
Materials 16, 1685-1706. [This studies T-SPR spectroscopy based on the exploitation of localized surface
Plasmon resonance].

Hutter E. and Pileni M.-P. (2003). Detection of DNA hybridization by gold nanoparticle enhanced
transmission surface plasmon resonance spectroscopy. Journal of Physical Chemistry B 107, 6497-6499.
[This document reports on the T-SPR shift caused by the adsorption of double-stranded DNA onto gold
nanoislands].

lijima S. (1991). Helical microtubules of graphitic carbon. Nature 354, 56. [A document that provides
information on the discovery of carbon nanotubes (CNTs) and their integration into modern
nanotechnology].

Immoos C.E., Chou J., Bayachou M., Blair E., Greaves J. and Farmer P.J. (2004). Electrocatalytic
reductions of nitrite, nitric oxide and nitrous oxide by Cytochrome P450 CYP 119. Journal of the
American Chemical Society 126, 4934-4942. [This work deals with comparison of polymer matrices and
biomembrane-like films with inorganic materials which are differently stable and chemically inert in
aqueous and nonaqueous solutions].

lonov L., Sapra S., Synytska A., Rogach A.L., Stamm M., Diez S. (2006). Fast and Spatially Resolved
Environmental Probing Using Stimuli-Responsive Polymer Layers and Fluorescent Nanocrystals.
Advanced Materials 18, 1453-1457. [This is a study which describes the nanosensors based on the CdSe
nanoparticles immobilized on pH-responsive poly(2-vinyl pyridine) (P2VP) brushes].

lonov L., Sidorenko A., Stamm M., Minko S., Zdyrko B., Klep V. and Luzinov I. (2004). Gradient mixed
brushes: "Grafting to" approach. Macromolecules 37, 7421-7423. [This studies the reaction of the epoxy
groups of the PGMA anchoring layer with the end carboxyl groups of the polymer, yielding a layer of
tethered chains (polymer brushes) of P2VP].

Ishii H., Kataura H., Shiozawa H., Yoshioka H., Otsubo H., Takayama Y., Miyahara T., Suzuki S.,
Achiba Y., Nakatake M., Narimura T., Higashiguchi M., Shimada K., Namatame H. and Taniguchi M.
(2003). Direct observation of Tomonaga—Luttinger-liquid state in carbon nanotubes at low temperatures.
Nature 426, 540-544. [A document provides information on strong electron-electron interactions
demonstrated with the charge transport in SWNTSs, leading to many phenomena such as Coulomb
blockade, Kondo effects, and Luttinger liquid behavior].

Islam M.F., Rojas E., Bergey D.M., Johnson A.T. and Yodh A.G. (2003). High Weight Fraction
Surfactant Solubilization of Single-Wall Carbon Nanotubes in Water. Nano Letters 3, 269-273. [This
study shows that surfactants can disperse CNTs in water, but, relatively high amount of surfactant cannot
be used for possible biological and chemical application, it is possible to utilize polymer to modify the
CNTs surface without destroying the intrinsic properties of carbon nanotubes].

Ivanov Tzv., Gotszalk T., Sulzbach T. and Rangelow I.W. (2003). Quantum size aspects of the
piezoresistive effect in ultra thin piezoresistors. Ultramicroscopy 97, 377. [A further study on the basic
knowledge of the quantum size aspects of piezoresistive effect].

Ivanov Tzv., Gotszalk T., Sulzbach T., Chakarov I. and Rangelow I.W. (2003). AFM cantilever with
ultra-thin transistor-channel piezoresistor: quantum confinement. Microelectronic Engineering 534, 67—
68. [This is a study reporting on a limit below which the quantum confinement begin to have a
significant influence on the electrical properties of the resistor].

lyer K.S., Zdyrko B., Malz H., Pionteck J., Luzinov I. (2003). Polystyrene layers grafted to
macromolecular anchoring layer. Macromolecules 36, 6519-6526. [Gold nanoislands, evaporated on
transparent glass slides were reported by this contribution and used as substrates for T-SPR].
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Jakobson C., Bloom I. and Nemirovsky Y. (1998). Noise in CMOS transistors for analog applications
from subthreshold to saturation. Solid-State Electronics 42, 1807-1817. [It was reported that silicon
dioxide is an unsuitable material as a gate-dielectric for biochemical field-effect transducers (ISFETS), as
it is unstable in electrolytic solutions and the surface of the silicon dioxide is responsible for the high
noise level in silicon-based electrolyte silicon dioxide field-effect transistors].

Janata J., Josowicz M. and De Vaney D.M. (1994). Chemical Sensors. Analytical Chemistry 66, R207. [A
comprehensive review on the main fundamental transduction modes used in chemical and biochemical
sensors]. .

Javey A., Guo J., Wang Q., Lundstrom M. and Dai H. (2003). Ballistic carbon nanotube field-effect
transistors. Nature 424, 654 -657. [This document deals with carbon nanotube field effect transistors
(CNTFETS) having excellent operating characteristics, which are as good as, or better than, state-of-the-
art silicon devices].

Ji H.-F, Thundat T., Dabestani R., Brown G.M., Britt R.F. and Bonnesen R.V. (2001). Ultrasensitive
detection of CrO,* using a microcantilever sensor. Analytical Chemistry 73, 1572. [This investigation
provides information on the surface stresses that lead to mechanical bending of cantilevers].

Jin R, Wu G., Li Z., Mirkin C.A. and Schatz G.C. (2003). What controls the melting properties of DNA-
linked gold nanoparticle assemblies? Journal of the American Chemical Society 125, 1643-1654. [This
studies the ratiometric method that allows simple and fast quantification with minimal effects from
sampling conditions and the melting temperature of nanoparticle aggregates].

John G., Mason M., Ajayan P.M. and Dordick J.S. (2004). Lipid-Based Nanotubes as Functional
Architectures with Embedded Fluorescence and Recognition Capabilities. Journal of the American
Chemical Society 126, 15012-15013. [This document reports on the bioanalytical applications of metal
oxide nanotubes, lipid nanotube, and carbon nanotubes].

Jonsson U., Fagerstam L., Ivarsson B., Johnsson B., Karlsson R., Lundh K., Lofas S., Persson B., Roos H.
and Ronnberg I. (1991). Real-time biospecific interaction analysis using surface plasmon resonance and a
sensor chip technology. Biotechniques 11, 620. [A document that provides information on plasmon
resonance (SPR) biosensor that does not require radiolabeling or biochemical tagging].

Kaholek M., Lee W.-K., Ahn S.-J., Ma H., Caster K.C., LaMattina B. and Zauscher S. (2004). Stimulus-
Responsive Poly(N-isopropylacrylamide) Brushes and Nanopatterns Prepared by Surface-Initiated
Polymerization. Chemistry of Materials 16, 3688-3696. [This contribution presents a new and simple
strategy to fabricate stimulus-responsive, surface-confined PNIPAM brush nanopatterns prepared in a
“grafting-from” approach that combines “nanoshaving”, a scanning probe lithography method, with
surface-initiated polymerization].

Kamin R.A. and Wilson G.S. (1980). Rotating ringdisk enzyme electrode for biocatalysis kinetic studies
and characterization of the immobilized enzyme layer. Analytical Chemistry 52, 1198-1205. [This
document discusses the apparent Michaelis-Menten constant (K*®.,), which gives an indication of the
enzyme-substrate kinetics for the glucosebiosensor].

Kanel S., Manning B., Charlet L. and Choi H. (2005). Removal of arsenic(l1l) from groundwater by nano
scale zero-valent iron. Environmental Science and Technology 39, 1291-98. [This study demonstrates that
nanoscale iron particles are effective for the transformation of a wide array of common environmental
contaminants such as metal ions].

Katz E. and Itamar Willner. (2004). Biomolecule-Functionalized Carbon Nanotubes: Applications in
Nanobioelectronics. Chemical physics and physical chemistry 5, 1084 -1104. [This study reviews the use
of biomolecules as templates for fabricating metal contacts in the area of the organic or biomolecule-
CNT hybrid systems].

Katz E., Zayats M., Willner I. and Lisdat F. (2006). Controlling the direction of photocurrents by means
of CdS nanoparticles and cytochrome c-mediated biocatalytic cascades. Chemical Communications,
1395-1397. [This presents the semiconductor QDs/biomolecule hybrid systems that may be applied as
organized assemblies for photoelectrochemical applications].

Kawakami J., Hirofumi I., Yukie Y. and Sugimoto N. (2000). In vitro selection of aptamers that act with
Zn**. Journal of Inorganic Biochemistry 82, 197-206. [This reviews the selection and synthesis of
aptamers as a common biochemical practice and the specific aptamer-protein interactions].
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Kawano T., Chiamori H.C., Suter M., Zhou Q., Sosnowchik B.D. and Lin L. (2007). An Electrothermal
Carbon Nanotube Gas Sensor. Nano Letters 7, 3686-3690. [This is a further study on simplified models
estimating a thermal conductivity value for kenrl.

Khalil H., Mahajan D., Rafailovich M., Gelfer M. and Pandya K. (2004). Synthesis of Nanophase Metal
Particles Stabilized with Polyethylene Glycol. Langmuir 20, 6896. [This document presents iron
nanoparticle technology - one of the first generation nanoscale environmental technologies].

Kim J., Levitsky LLA., McQuade D.T. and Swager T.M. (2002). Structural Control in Thin Layers of
Poly(p-phenyleneethynylene)s: Photophysical Studies of Langmuir and Langmuir-Blodgett Films.
Journal of the American Chemical Society 124, 7710-18. [The work demonstrates the influence of
intermolecular packing on the emissive properties of conjugated polymer films].

Kim P., Shi L., Majumdar A. and McEuen P.L. (2001). Thermal Transport Measurements of Individual
Multiwalled Nanotubes. Physical Review Letters 87, 215502. [This is a further study on simplified
models showing advantageous for the electrothermal pressure sensing process].

Kim S.Y., Cho S.M., Lee Y.M., Kim S.J. (2000). Thermo- and pH-responsive behaviors of graft
copolymer and blend based on chitosan and N-isopropylacrylamide. Journal of Applied Polymer Science
78, 1381-91. [This study reports on preparation and characterization of the graft copolymer or blending
of chitosan and PNIPAM].

Kleinjung F., Klussman S., Erdmann V.A., Scheller F.W., Furste J.P., Bier F.F. (1998). High affinity
RNA as recognition element in a biosensor. Analytical Chemistry 70, 328-331. [A document that
provides information on the optical detection of aptamer-protein interactions by fluorescence].

Kneipp J., Kneipp H., McLaughlin M., Brown D. and Kneipp K. (2006). In Vivo Molecular Probing of
Cellular Compartments with Gold Nanoparticles and Nanoaggregates. Nano Letters 6, 2225-2231. [The
study investigate the properties of gold nanoparticles in the cells by SERS spectra].

Kneipp J., Kneipp H., Rice W.L. and Kneipp K. (2005). Optical probes for biological applications based
on surface-enhanced Raman scattering from indocyanine green on gold nanoparticles. Analytical
Chemistry 77, 2381-2385. [This is interesting study on the SERS labels in cells, using gold or silver
nanoparticles and reporter molecules].

Kneipp K., Kneipp H. and Kneipp J. (2006). Surface-Enhanced Raman Scattering in Local Optical Fields

of Silver and Gold Nanoaggregates-From Single-Molecule Raman Spectroscopy to Ultrasensitive Probing
in Live Cells. Account of Chemical Research 39, 443-450. [The present paper shows an evidence that
high SERS enhancement levels are associated mainly with enhanced local optical fields and that the
SERS enhancement factor depends strongly on the morphology (e.g., the size, shape, or aggregation) of
the nanoparticles].

Kneipp K., Kneipp H., Itzkan I., Dasari R.R. and Feld M.S. (2002). Surface-enhanced Raman scattering
and biophysics. Journal of Physics, Condensed Matter 14, R597-R624. [This document gives detailed
information on molecular structure and chemical composition in the nanometer-scaled environment of the
nanoparticles].

Kolmakov A. and Moskovits M. (2004). Chemical sensing and catalysis by one-dimensional metal-oxide
nanostructures. Annual review of Materials Research 34, 151. [A documents provides information on
metal oxides as the most widely used materials for chemiresistors and gas sensors].

Kong J., Chapline M.G. and Dai H. (2001). Functionalized Carbon Nanotubes for Molecular Hydrogen
Sensors. Advanced Materials 13, 1384 -1386. [This work discusses sensitive hydrogen sensors operating
at room temperature obtained via the deposition of palladium nanoparticles either by direct evaporation
or through electrodeposition].

Kong J., Franklin N.R., Zhou C., Chapline M.G., Peng S., Cho K. and Dai H. (2000). Nanotube
Molecular Wires as Chemical Sensors. Science 287. [A comprehensive study on conductivity for the
palladium coated individual SWNT and nanotube bundles, respectively, upon exposure to a flow of air
mixed with hydrogen].

Kong H., Luo P., Gao C. and Yan D. (2005). Polyelectrolyte-functionalized multiwalled carbon
nanotubes: preparation, characterization and layer-by-layer self-assembly. Polymer 46, 2472-2485. [This
studies the ATRP technique, used for the preparation of poly(acrylic acid) and its copolymer polystyrene-
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block- poly(acrylic acid) (PSt-b-PAA)].

Kono K., Henmi A., Yamashita H., Hayashi H. and Takagishi T. (1999). Improvement of temperature-
sensitivity of poly(N-isopropylacrylamide)-modified liposomes. Journal of Controlled Release 59, 63-75.
[This investigates designed liposomes coated with a copolymer of NIPAAmMm and N,N’-
didodecylacrylamide].

Kopelman R. (1988). Fractal reaction kinetics. Science 241, 1620-1626. [This study provides information
on surface diffusion-controlled reactions that occur on clusters or islands and they are expected to exhibit
anomalous and fractal-like kinetics].

Kose M.E., Harruff B.A., Yi L., VecaL.M., Fushen L. and Sun Y-P. (2006). Efficient Quenching of
Photoluminescence from Functionalized Single-Walled Carbon Nanotubes by Nitroaromatic Molecules.
Journal of Physical Chemistry B, Vol. 110, No. 29, 14032-14034. [331/9] [This contribution reports on
the nanotube luminescence emissions that are sensitive to the presence of nitroaromatic compounds].

Kouh T., Karabacak D., Kim D.H. and Ekinci K.L. (2005). Diffraction effects in optical interferometric
displacement detection in nanoelectromechanical systems. Applied Physics Letters 86, 013106. [This
presents approaches to study optical techniques, for example, optical interferometry techniques, in
particular path-stabilized Michelson interferometry and Fabry-Perot interferometry].

Koul S., Chandra R. and Dhawan S.K. (2001). Conducting polyaniline composite: a reusable sensor
material for aqueous ammonia. Sensors and Actuators B 75, 151-159. [This reviews the uncertainty on
the precise location of the percolation threshold in random dispersion systems].

Kreibig U. and Vollmer M. (1995). Optical Properties of Metal Clusters; Springer: Berlin. [A document
provides a general information on scattering spectra for noble-metal nanospheres in the visible range and
a collective oscillation of the conduction band electrons].

Kriz K., Gehrke J. and Kriz D. (1998). Advancements toward magneto immunoassays. Biosensors and
Bioelectronics 13, 817-823. [This is further study presents data on magnetic field sensors and induction
coil based on magnetic immunoassays].

Kuang Q., Lao C., Wang Z.L., Xie Z. and Zheng L. (2007). High-Sensitivity Humidity Sensor Based on a
Single SnO2 Nanowire. Journal of the American Chemical Society 129, 6070-6071. [A comprehensive
document on chemical nanosensors based on one dimensional carbon, silicon, and ceramic
nanostructures].

Kulkarni S., Schilli C., Muller A.H., Hoffman A.S. and Stayton P.S. (2004). Reversible meso-scale smart
polymer — protein particles of controlled sizes. Bioconjugate Chemistry 15, 747-753. [This contribution
explores the poly(N-isopropylacrylamide) (NIPAM) well-known for its characteristic lower critical
solution temperature (LCST) in water, above which it precipitates out of solution, makes it a valuable
material for applications in bioanalysis and microfluidics].

Kulys J., Wang L. and Maksimoviene A. (1993). L-lactate oxidase electrode. based on methylene green
and carbon paste. Analytica Chimica Acta 274, 53-58. [292] [This paper describes the rapid and accurate
determination of hydrogen peroxide which is of great importance because it is not only the product of the
reactions catalyzed by many highly selective oxidases but also an essential compound in food,
pharmaceutical and environmental analyses].

Labande A., Ruiz J. and Astruc D. (2002). Supramolecular Gold Nanoparticles for the Redox Recognition
of Oxoanions: Syntheses, Titrations, Stereoelectronic Effects, and Selectivity. Journal of the American
Chemical Society 124, 1782. [A document that provides information on synthesis of new functional
alkanethiol-gold colloids containing a mixture of alkanethiol ligands and (amidoferrocenyl)- alkanethiol
(AFAT) ligands used to monitore anions found in biology].

Lafferty J. (1998). Foundations of Vacuum Science and Technology; John Wiley & Sons, Inc.: New
York. [This contribution explores the history of gas molecules arriving at the hot wire and their dwelling
on the surfaces].

Lahav M., Vaskevich A. and Rubinstein 1. (2004). Biological Sensing Using Transmission Surface
Plasmon Resonance Spectroscopy. Langmuir 20, 7365- 7367. [This document explores the biological
sensitivity by using T-SPR spectroscopy].

LaHaye M.D., Buu O., Camarota B. and Schwab K.C. (2004). Approaching the Quantum Limit of a
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Nanomechanical Resonator. Science 304, 74. [182] [This studies the capacitive displacement detection -
the motion of the mechanical element modulates the electrical capacitance between the element and a
fixed gate].

Laibinis P.E., Hickman J.J., Wrighton M.S. and Whitesides G.M. (1989). Orthogonal Systems for Self-
Assembled Monolayers: Alkanethiols on Gold and Alkane Carboxylic Acids on Alumina. Science 245,
845-847. [This reviews nanowire structures employed in highly selective biosensing via chemical
modification of the surface].

Laviron E. (1979). General expression of the linear potential sweep voltammogram in the case of
diffusionless electrochemical system. Journal Electro Analytical Chemistry 101, 19-28. [This study
presents the electron transfer rate between GOx and the electrode and its estimation by method of
Laviron].

Lavrik N.V., Sepaniak M.J. and Datskos P.G. (2004). Cantilever transducers as a platform for chemical
and biological sensors. Review of Scientific Instruments 75, 2229-2253. [This is a study on both static and
dynamic responses of cantilever sensors measured with very high precision using several readout
techniques based on optical beam deflection, interferometry, electron transfer, piezoresistance,
capacitance, and piezoelectric properties].

Lee S., Zhang Y., White H.S., Harrell C.C., Martin C.R. (2004). Electrophoretic capture and detection of
nanoparticles at the opening of a membrane pore using scanning electrochemical microscopy. Analytical
Chemistry 76, 6108-6115. [This contribution explores electrophoretic capture and detection of
nanoparticles at the opening of a membrane pore using scanning electrochemical microscopy].

Lemieux M., Usov D., Minko S., Stamm M., Shulha H. and Tsukruk V.V. (2003). Reorganization of
binary polymer brushes: Switching Surface microstructures ~and nanomechanical properties.
Macromolecules 36, 7244-7255. [This contribution duscusses the enfluence of the charge density and
changes in pH on the interior of the polymer brushes, which is then forced by electrostatic repulsions to
stretch out and, hence, to swell to a thickness several times greater than that for the uncharged polymer].

Leung M.F., Zhu J., Harris F.W. and Li P. (2005). Novel Synthesis and Properties of Smart Core-Shell
Microgels. Macromolecular Symposia 226,177-85. [This study presents the coupling of pH and
temperature that induces a hydrodynamic volume change as large as 10 to 100-fold of the collapsed
microgel linked, monodisperse and submicron-sized poly(methacrylic acid-co- N-isopropylacrylamide)
(PMAA-co-PNIPAM) particles by adjusting the PMAA content].

Lewis S., Gole J. and Hesketh P. (2005). Sensitive, selective and tunable porous silicon gas sensor.
Materials Research Society Symposium Proceedings 828, A1.7.1-Al1.7.6. [A document that provide
information on a high gas sensitivity of porous silicon fabricated by electrochemical etching].

Li C., Curreli M., Lin H., Lei B., Ishikawa F.N., Datar R., Cote R.J., Thompson M.E. and Zhou C.W.
(2005). Complementary detection of prostate-specific antigen using In,O3; nanowires and carbon
nanotubes. Journal of the American Chemical Society 127, 12484-12485. [This studies the mechanism of
sensing based on the functionalizated semiconducting nanowire and carbon nanotubes].

LiJ., LuY., Ye Q. Delzeit L. and Meyyappan M. (2005). A Gas Sensor Array Using Carbon Nanotubes
and Microfabrication Technology. Electrochemical and Solid-State Letters 8, 11, H100-H102. [This
presents that the pristine nonaligned carbon nanotubes for gas sensing often involves tedious processes
for integrating single carbon nanotubes into sensor devices, and the number of analytes to be determined
is also hampered by the limited specific interactions with the unmodified nanotubes].

Li J., Gershow M., Stein D., Brandin E., Golovchenko J.A. (2003). DNA molecules and configurations in
a solid-state nanopore microscope. Nature Materials 2, 611-615. [This work provides information on a
promising sensing paradigm which would be advantageous by elimination of the fragile lipid bilayer
membrane and replacing of the biological nanopore with an abiotic equivalent].

Li Z. and Hu N. (2003). Direct electrochemistry of heme proteins in their layer-by-layer films with clay
nanoparticles. Journal of Electroanalytical Chemistry 558, 155-165. [A comprehensive investigation on
inorganic materials, such as clays, sol-gels, nanoparticles and carbon nanotubes as the promising matrices
to construct (bio)sensors].

Lin Y., Lu F. and Wang J. (2004). Disposable Carbon Nanotube Modified Screen-Printed Biosensor for
Amperometric Detection of Organophosphorus Pesticides and Nerve Agents. Electroanalysis 16, 145-
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149. [A contribution about amperometric detection of organophosphorus pesticides and nerve agents
performed using a screen-printed biosensor based on co-immobilized acetylcholine esterase, choline
oxidase, and CNTs]

Lin Y., Taylor S., Li H., Fernando S., Qu L., Wang W., Gu L., Zhou B. and Sun Y .-P. (2004). Advances
toward bioapplications of carbon nanotubes. Journal of Materials Chemistry 14, 527-541. [This
contribution provides data on water-soluble polymers which are very attractive because such materials
have potential and versatile applications in biology and materials science].

Liu A., Wei M., Honma I. and Zhou H.S. (2006). Biosensing Properties of Titanate Nanotube Films:
Selective Detection of Dopamine in the Presence of Ascorbate and Uric Acid. Advanced Functional
Materials 16, 371-376. [This work reports that metal oxide nanotubes and carbon nanotubes are the ideal
materials for the preparation of nanoelectronic devices and nanosensors due to the unique electrical
properties, outstanding electrocatalytic properties, high chemical stability and larger specific surface area
of CNTs].

Liu J. and Lu Y. (2003). A Colorimetric Lead Biosensor Using DNAzyme-Directed Assembly of Gold
Nanoparticles. Journal of the American Chemical Society 125, 6642-6643. [This investigation employed a
Pb?*-dependent DNAzyme to assemble nanoparticles and demonstrated that the nanoparticles showed
different assembly states controlled by the concentration of Pb** cations].

Liu J. and Lu Y. (2003). Improving fluorescent DNAzyme biosensors by combining inter- and
intramolecular quenchers. Analytical Chemistry 75, 6666-6672. [This study shows how to transform the
metal-specific activity of DNAzymes into physically detectable signals, fluorophore-labeling].

Liu J. and Lu Y. (2004). Accelerated Color Change of Gold Nanoparticles Assembled by DNAzymes for
Simple and Fast Colorimetric Pb?* Detection. Analytical Chemistry 76, 1627-1632. [[A comprehensive
study on extending the range of analytes that can be detected by using this method beyond metal ions to
analytes such as adenosine by introducing aptamers into the above DNAzyme system to form aptazymes].

Liu Y., Wang M., Zhao F., Xu Z. and DongS. (2005). The direct electron transfer of glucose oxidase and
glucose biosensor based on carbon nanotubes/chitosan matrix. Biosensors and Bioelectronics 21, 984—
988. [A document that provides information on how to construct different nanosensors from nanoparticles
of gold and platinum].

Liu Y., Mills R.C., Boncella J.M. and Schanze K.S. (2001). Fluorescent Polyacetylene Thin Film Sensor
for Nitroaromatics. Langmuir 17, 7452-7455. [This contribution shows that some conjugated polymers
such as substituted polyacetylenes can be widely investigated as fluorophores].

Lourie O. and Wagner H.D. (1998). Evaluation of Young's modulus of carbon nanotubes by micro-
Raman spectroscopy. Journal of Materials Research 13, 2418. [This study discusses shifts in the Raman
peak of the nanotubes embedded in polymer matrices with temperature].

Lu Y. (2002). New Transition Metal-Dependent DNAzymes as Efficient. Endonucleases and as Selective
Metal Biosensors. Chemistry European Journal 8, 4588-4596. [This is a case study reporting on DNA
catalytic functions, including DNA/RNA cleavage, ligation, phosphorylation, and porphyrin metalation].

Lu Y., Mei Y., Drechsler M. and Ballauff M. (2006). Thermosensitive core-shell particles as carriers for
ag nanoparticles: modulating the catalytic activity by a phase transition in networks. Angewandte Chemie
International Edition 45, 813-6. [The present investigation demonstrates that thermosensitive core@shell
particles could act as a smart ““nanoreactor’’ for the metal nanoparticles embedded in a network].

Lu Y., Mei Y., Drechsler M. and Ballauff M. (2006). Thermosensitive core-shell particles as carrier
systems for metallic nanoparticles. Journal of Physical Chemistry B 110, 3930-7. [This is a work on the
surface plasmon absorption band of the silver nanoparticles that shifts to higher wavelengths with
temperature, which is traced back to the varying distance of the nanoparticles caused by the swelling and
the shrinking of the shell].

Luzinov I., Minko S. and Tsukruk V.V. (2004). Adaptive and responsive surfaces through controlled
reorganization of interfacial polymer layers. Progress in Polymer Science 29, 635-698. [A comprehensive
discussion on polymer chains anchored by one end to substrates which provide an entry to the fabrication
of versatile adaptive surfaces capable of responding to changes of temperature, solvent polarity, pH, and
other stimuli, generally by reversible swelling].
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Ma X., Liu X., Xiao H. and Li G. (2005). Direct electrochemistry and electrocatalysis of hemoglobin in
poly-3-hydroxybutyrate membrane. Biosensors and Bioelectronics 20, 1836-1842. [A further work on
comparison of polymer matrices and biomembrane-like films with inorganic materials which are
differently stable and chemically inert in agueous and nonaqueous solutions].

Maekawa T., Suzuki K., Takada K., Kobayashi T. and Egashira M. (2001). Odor identification using a
Sn0O,-based sensor array. Sensors and Actuators B 80, 51-58. [A comprehensive review on multisensor
systems fabricated on a single substrate, which can involve gas sensors of different types].

Magzoub M., Padmawar P., Dix J.A. and Verkman A.S. (2006). Millisecond association kinetics of K*
with triazacryptand-based K* indicators measured by fluorescence correlation spectroscopy. Journal of
Physical Chemistry B 110, 21216-21221. [This presents the study on some dyes with bright fluorescence,
excellent K*-selectivity, and millisecond response kinetics to changes in [K'] as an extracellular K*
sensor].

Makino K., Yamanoto S., Fujimoto K., Kawaguchi H. and Oshima H. (1994). Surface structure of latex
particles covered with temperature-sensitive hydrogel layers. Journal of Colloid and Interface Science
166, 251-8. [A document that reports on the two-stage synthesis of thermosensitive core@shell particles
consisting of a poly(styrene) core onto which a shell of poly(N-isopropylacrylamide) (PSt@PNIPAM)
has been affixed].

Malinsky M.D., Kelly K.L., Schatz G.C. and Van Duyne R.P. (2001). Chain Length Dependence and
Sensing Capabilities of the Localized Surface Plasmon Resonance of Silver Nanoparticles Chemically
Modified with Alkanethiol Self-Assembled Monolayers. Journal of the American Chemical Society 123,
1471-1482. [A further investigation on changes of surface Plasmon resonance caused by the adsorption
of molecules directly to the surface of noble-metal nanoparticles or by the specific binding of analyte
molecules to nanoparticles functionalized with molecular recognition sites such as antibodies].

Mamin H.J. and Rugar D. (2001). Sub-attonewton force detection at millikelvin temperatures. Applied
Physics Letters 79, 3358. [A document that provides information on the preparation on microfabricated
cantilevers with read-out means that are capable of measuring 10™ to 10° m displacements operates as
detectors of surface stresses and extremely small mechanical forces].

Mann D., Pop E. Cao J.,, Wang Q., Goodson K. and Dai H. (2006). Thermally and Molecularly
Stimulated Relaxation of Hot Phonons in Suspended Carbon Nanotubes. Physical Letters B 110, 1502-
1505. [An investigation on the heated MWCNT samples which show the capability of differentiating
gases at various pressures].

Mao G.Z., Dong W.F., Kurth D.G. and Mohwald H. (2004). Synthesis of copper sulfide nanorod. arrays
on molecular templates. Nano Letters 4, 249-252. [This presents synthetic approaches for metal and
semiconductor nanorods, as a family of 1D nanostructures, which have been extensively pursued for their
potential in building blocks for self-assembled nanoscale electronic circuits, sensors and energy-
conversion devices].

Mara A., Siwy Z., Trautmann C., Wan J. and Kamme F. (2004). An asymmetric polymer nanopore for
single molecule detection. Nano Letters 4, 497-501. [This investigation indicates that the reported
sensing paradigm is similar to stochastic sensing in which it is possible to hold the transmembrane
potential constant and detect analyte by a drop in the steady state ion current].

Maroto A., Balasubramanian K., Burghard M. and Kern K. (2007). Functionalized metallic carbon
nanotube devices for pH sensing. Chemical Physics and Physical Chemistry 8, 220-223. [23] [This
document studies the functionalized single-walled carbon nanotubes (SWCNTS) arguably as the ultimate
biosensor in this class for a number of reasons: SWCNTSs have the smallest diameter (~ 1 nm), directly
comparable to the size of single biomolecules and to the electrostatic screening length in physiological
solutions

Mattoussi H. and Matthew Mauro J. (2000). Self-Assembly of CdSe-ZnS Quantum Dot Bioconjugates
Using an Engineered Recombinant Protein. Journal of the American Chemical Society 122, 12142-12150
[This is the further study on some bright and photostable fluorophores that have a broad excitation
spectrum but a narrow emission at wavelengths controllable by the size and composition of a core]

Matyjaszewski K. and Xia J.H. (2001). Atom transfer radical polymerization. Chemical Review 101,
2921-2990.[A contribution on atom-transfer radical polymerization used to prepare particle surface-
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attached polymer brushes of controlled structure].

Maxwell D.J., Taylor J.R. and Nie S. (2002). Self-Assembled Nanoparticle Probes for Recognition and
Detection of Biomolecules. Journal of the American Chemical Society 124, 9606-9612. [A contribution
that provides information on biomolecules and nanoparticles that create a novel nanobiotransducer that is
able to recognize and detect target biomolecules in a single step].

Mazer S.P. and Rabbani L.R.E. (2004). Evidence for c-reactive protein's role in (CRP) vascular disease:
Altherothrombosis, Immuno Regulation and CRP. Journal of Thrombosis and Thrombolysis 2, (17), 95—
105. [A comprehensive review on the CRP which is nowadays routinely checked in blood counts and
other medical diagnostics because of its relevance as a significant marker for inflammatory processes].

Medintz I.L., Uyeda H.T., Goldman F.R. and Mattoussi H. (2005). Quantum dot bioconjugates for
imaging, labelling and sensing. Nature Materials 4, 435-446. [The study reporting on development of
quantum dots, fluorescent colloidal semiconductor nanoparticles and use as fluorescent biosensors as they
are reasonably resistant to photobleaching, to denaturants of biomolecules, and to alterations in pH and
temperature].

Megens M. and Prins M. (2005). Magnetic biochips: a new option for. sensitive diagnostics. Journal of
Magnetism and Magnetic Materials 293, 702-708. [This contribution provides information on spin valve
sensors, namely giant magnetoresistance (GMR) sensors for biodetection using magnetically labeled
biomolecules].

Mei S.H.J., Liu Z., Brennan J.D. and Li Y. (2003). An efficient RNAcleaving DNA enzyme that
synchronizes catalysis with fluorescence signaling. Journal of the American Chemical Society 125, 412-
420. [This studies the phenomenon of catalytic ability of DNA molecules known as DNAzymes that are
highly specific toward Pb?*, Zn?*, and Co**cations].

Mei Y., Lu Y., Polzer F., Ballauff M. and Drechsler M. (2007). Catalytic Activity of Palladium
Nanoparticles Encapsulated in Spherical Polyelectrolyte Brushes and Core-Shell Microgels. Chemistry of
Materials 19, (5), 1062-1069. [The investigation devoted to studies of thermosensitive core@shell
microgel particles as a template for the deposition of noble metal nanoparticles (silver, gold and
palladium)].

Men Y., Kubo K., Kurihara M. and Nishihara H. (2001). Redox behavior of biferrocene dithiol and
disulfide derivatives in SAMs with and without gold clusters on the gold substrate. Journal of Physical
Chemistry and Chemical Physics 3, 3427- 3430. [The contribution on the prepation of nanoparticles
containing thiol ligands that were terminated by mixed-valence biferrocenyl groups, bringing versatile
redox properties to the nanoparticles].

Meyer M.H.F., Hartmann M., Krause H.-J., Blankenstein G., Mueller-Chorus B., Oster J., Miethe P. and
Keusgen M. (2007). CRP determination based on a novel magnetic biosensor. Biosensors and
Bioelectronics 22, 973-979. [This study provides data on a very sensitive and reliable immunosensor for
the c-reactive protein (CRP) detection based on magnetic beads].

Michalet X., Pinaud F.F., Bentolila L.A., Tsay J.M., Doose S., Li J.J., Sundaresan G., Wu A.M., Gambhir
S.S. and Weiss S. (2005). Quantum dots for live cells, in vivo imaging, and diagnostics. Science 307, 538
-44. [This document describes the semiconductor nanocrystals utilized as biological imaging and labeling
probes because of their unique optical properties, including broad absorption with narrow
photoluminescence spectra, high quantum vyield, low photobleaching, and resistance to chemical
degradation].

Mirkin C.A. and Taton T.A. (2000). Materials Chemistry: Semiconductors Meet Biology. Nature 405,
626-627. [This study provides information on combination of nanoparticles and chemical or biological
molecules because such a combination could create new materials for electronics and optics and lead to
new applications in genomics, proteomics, and biomedical and bioanalytical areas].

Mirkin C.A., Letsinger R.L., Mucic R.C. and Storhoff J.J. (1996). A DNA-based method for rationally
assembling nanoparticles into macroscopic materials. Nature 382, 607-609. [This reviews the preparation
of new materials with novel structures and properties an the control of the optical properties of
oligonucleotide-functionalized gold nanoparticles with DNA].

Mock J.J., Smith D.R. and Schultz S. (2003). Local refractive index dependence of plasmon resonance
spectra from individual nanoparticles. Nano Letters 3, 485. [100] [This presents approaches to study an
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important functional principle employed in chemical and biological sensing that relies on the strong
dependence of the nanoparticle plasmon resonance position on the refractive index of the particles’
surroundings].

Modi A., Koratkar N., Lass E., Wei B. and Ajayan P. (2003). Miniaturized gas ionization sensors using
carbon nanotubes. Nature 424,171. [A review on nano-based environmental technologies (e.g., sensors,
sorbents, and reactants) which are under very active research and development, and are expected to
emerge as the next generation environmental technologies to improve or replace various conventional
environmental technologies in the near future].

Monchev B., Filenko D., Nikolov N., Popov C., Ivanov T., Petkov P. and Rangelow I.W. (2007).
Investigation of the sorption properties of thin Ge-S—Agl films deposited on cantilever-based gas sensor.
Journal of Applied Physics A 87, 31-36. [The present work presents an investigation on the behaviour of
the microcantilever sensor functionalized with a Ge-S—Agl coating upon exposure to water, ethanol,
acetone, and ammonia vapours with different concentrations in a gas-flow mode].

Mornet S., Vasseur S., Grasset F. and Duguet E. (2004). Magnetic nanoparticle design for medical
diagnosis and therapy. Journal of Materials Chemistry 14, 2161-2175. [A document that provides
information on magnetically driven separations of small biological components and cells, detoxification
of undesirable molecules and antigens, magnetic field-guided delivery of drugs and genes, relaxation and
contrast enhancement in noninvasive magnetic resonance imaging (MRI) of tissues, piezoelectric
immunosensors, and magnetic fluid hyperthermia for cancer therapy].

Moulin A.M., O’Shea S.J. and Welland M.E. (2000). Microcantilever based Biosensors. Ultramicroscopy
82, 23-31. [The present study concludes that biological assays based on surface stress measurements are
sensitive to subtle differences in preparation and purification of proteins that are otherwise identical and
cannot be differentiated using other techniques].

Moulin A.M., O’Shea S.J., Badley R.A., Doyle P. and Welland M.E. (1999). Measuring Surface-Induced
Conformational Changes in Proteins. Langmuir 15, 8776-79. [This is'a study on a clinically relevant
cantilever biosensor for differentiation of low density lipoproteins (LDL) and their oxidized form
(oxLDL)].

Mukhopadhyay R., Sumbayev V.V., Lorentzen M., Kjems J., Andreasen P.A. and Besenbacher F. (2005).
Sensor for Nanomechanical Detection of Specific Protein Conformations. Nano Letters 5, 2385-2388.
[209] [In this study a label-free immunoassay with a 2D microcantilever array was discussed] .

Myszka D.G., Morton T.A., Doyle, M.L. and Chaiken L.M. (1997). Kinetic analysis of a protein antigen-
antibody interaction limited by mass transfer on an optical biosensor. Biophysical Chemistry 64, 127-137.
[This study presents the application of the sensors or biosensors to monitor the analyte-receptor reactions
in real time].

Nair P.R. and Alam M.A. (2008). Screening-Limited Response of NanoBiosensors. Nano Letters 8, 1281-
1285. [A comprehensive discussion of the theory of nanoscale biosensor response, based on analytic
solutions of Poisson—-Boltzmann and reaction-diffusion equations].

Nam J.-M., Thaxton C.S. and Mirkin C.A. (2003). Nanoparticle-Based Bio-Bar Codes for the
Ultrasensitive Detection of Proteins. Science 301, 1884-86. [A document provides information on DNA
microarray technology - a significant impact on the field of molecular biology and plays an important role
in the diagnosis of diseases, drug development, and identifying gene expression].

Namkung W., Padmawar P., Mills A.D. and Verkman A.S. (2008). Cell-Based Fluorescence Screen for
K* Channels and Transporters Using an Extracellular Triazacryptand-Based K™ Sensor. Journal of the
American Chemical Society 130, 7794-7795. [This study reports results that establish a simple cell-based
fluorescence assay for plasma membrane K* transport]

Nath N. and Chilkoti A. (2002). Creating "smart" surfaces using stimuli responsive polymers. Advanced
Materials 14, 1243-1247. [This is a study on polymer brushes with triggerable phase transition behavior,
such as PNIPAM, which can be exploited in devices on the nano- and microscales, with potential
applications for protein affinity separations].

Nayak S. and Lyon L.A. (2004). Photoinduced phase transitions in poly(N- isopropylacrylamide)
microgels. Chemistry of Materials 16, 2623-7. [An investigation on the *‘smart”> PNIPAM biosensing
materials responsive to various parameters, such as temperature, pH, light, ionic strength, and magnetic
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fields].

Nayak S. and Lyon L.A. (2005). Soft nanotechnology with soft nanoparticles. Angewandte Chemie
International Edition 44, 7686-708. [This works discusses studies on the detailed structure-function
relationships in hydrogel nanoparticles leading to the design of applications-oriented nanomaterials].

Ngai T., Behrens S.H. and Auweter H. (2005). Novel emulsions stabilized by pH and temperature
sensitive microgels. Chemical Communications 3, 331-3. [This work deals with PNIPAM-based smart
microgels functionalized with pH ionizable, hydrophilic and reactive carboxylic acid groups in order to
generate fast and targeted swelling responses to multiple external stimuli, such as both temperature and

pH].

Ogata K., Hama T., Hama K., Koike K., Sasa S., Inoue M. and Yano M. (2005). Characterization of
alkanethiol/ZnO structures by X-ray photoelectron spectroscopy. Applied Surface Science 241, 146-149.
[A contribution on functionalization of ZnO surfaces with alkanethiol molecules, and the formation of S—
O bonds].

Olsvik O., Popovic T., Skjerve E., Cudjoe K.S., Hornes E., Ugelstad J. and Uhlen M. (1994). Magnetic
separation techniques in diagnostic microbiology. Clinical Microbiology Reviews 1 (7), 43-54. [This
study provides information on magnetic beads used for the separation of DNA, proteins and even cells
has and has led to many commercial applications].

Ozoemena K.I. and Nyokong T. (2006). Novel amperometric glucose biosensor based on an ether-linked
cobalt(ll) phthalocyanine—cobalt(11) tetraphenylporphyrin pentamer as a redox mediator. Electrochimica
Acta 51, 5131-5136. [A document that provides information on novel amperometric glucose sensor
based on the ether-linked cobalt(ll) phthalocyanine—cobalt(11) tetraphenylporphyrin pentamer].

Padmawar P., Yao X., Bloch O., Manley G.T. and Verkman A.S. (2005). K* waves in brain cortex
visualized using a long-wavelength K+-sensing fluorescent indicator. Natural Methods 2, 825-827. [This
investigation introduces the long-wavelength, K*-sensitive fluorescent indicator, TAC-Red, consisting of
a K*-binding triazacryptand ionophore (TAC) coupled to a red fluorescing xanthylium chromophore].

Pardo-Yissar V., Katz E., Wasserman J. and Willner I. (2003). Acetylcholine Esterase-Labeled CdS
Nanoparticles on Electrodes: Photoelectrochemical Sensing of the Enzyme Inhibitors. Journal of the
American Chemical Society 125, 622-623. [This contribution provides information on the application
properties of semiconductor QDs/biomolecule applied as organized assemblies for photoelectrochemical
reactions].

Park S.J., Taton T.A. and Mirkin C.A. (2002). Array-based electrical detection of DNA with nanoparticle
probes. Science 295, 1503-1506. [The present studies summarizes the results from biosensing of DNA
was using metallic NPs as electrochemical markers, by the application of NPs as catalytic labels for the
enlargement of the NPs].

Park T.G. (1999). Temperature modulated protein release from pH/temperature-sensitive hydrogels.
Biomaterials 20(6), 517-21. [This paper analyses a matrix-type delivery system for temperature -
regulated release from a hydrogel system and a pH/temperature-sensitive hydrogel composed of NIPAM
and N,N’-diethylaminopropyl methacrylamide, which exhibites pH- and temperature-sensitivities].

Patolsky F. and Lieber Ch.M. (2005). Nanowire Nanosensors. Materialstoday, 20-29. [This paper
reviews nanoscale semiconducting materials such as carbon nanotubes (CNTSs) or nanowires and shows
their great potential for use as highly sensitive electronic sensors].

Patolsky F., Gill R., Weizmann Y., Mokari T., Banin U. and Willner I. (2003). Lighting-Up the Dynamics
of Telomerization and DNA Replication by CdSe-ZnS Quantum Dots. Journal of the American Chemical
Society 125, 13918-13919. [This presents the fluorescence resonance energy transfer (FRET) approach to
follow DNA hybridization and to identify telomerase activity in cancer cells using CdSe/ZnS core@shell
QDs as the FRET stimulating sites].

Patolsky F., Zheng G.F. and Lieber C.M. (2006). Nanowire-Based Biosensors. Analytical Chemistry 78,
4260-4269. [A document on studies of nanowire-based field-effect transistors (FET) used for detection of
a variety of biological and chemical species, detection of pH value, detection of metal ions, viruses,
proteins, etc.].

Pavlov V., Xiao Y. and Willner 1. (2005). Inhibition of the acetycholine esterase-stimulated growth of Au
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nanoparticles: nanotechnology-based sensing onerve gase. Nano Letters 5, 649-653. [This studies
summarizes numerous enzymes used to develop biosensor systems based on the biocatalytic growth of
the NPs].

Pavlov V., Xiao Y., Shlyahovsky B. and I. Willner. (2004). Aptamer-functionalized Au nanoparticles for
the amplified optical detection of thrombin. Journal of the American Chemical Society 126, 11768-11769.
[This investigation reports on the use of an aptamer-functionalized gold nanoparticles as a catalytic label
for the amplified detection of thrombin in solution and on surfaces Au NPs functionalized with the
thiolated aptamer].

Pedrak R., Ivanov Tzv. Ivanova K., Gotszalk T., Abedinov N. and Rangelow 1.W. (2003).
Micromachined atomic force microscopy sensor with integrated piezoresistive sensor and thermal
bimorph actuator for high-speed tapping-mode atomic force microscopy phase-imaging in higher
eigenmodes. Journal of Vacuum Science and Technology B 21, 3102-3107. [This contribution presents
two common approaches to increase the speed of the scanning system: (i) to construct the stage as small
as possible and (ii) to use cantilever array for parallel operation of self-actuated piezoresistive
cantilevers].

Pelton R.H. and Chibante P. (1986). Preparation of aqueous latices with N-isopropylacrylamide. Colloid
Surface 20, 247-56. [A contribution reports on the preparation and characterization of temperature-
sensitive microgels based on PNIPAM].

Peterson A.W., Heaton R.J. and Georgiadis R.M. (2001). The Effect of Surface Probe Density on DNA
Hybridization. Nucleic Acids Research 29, 5163-5168. [A document that provides information on the
preparation of mixed monolayers of thiol-ssDNA on a gold surface which exhibit high binding efficiency
toward analyte oligos carrying the complementary sequencel].

Pichot C., Duracher D., Elaissari A. and Mallet F. (2000). Immobilization of modified HIV-1-capsid p24
protein onto thermosensitive cationic core/shell particles. American Chemical Society, Polymer Preprints,
Division of Polymer Chemistry 41,1026-7. [This investigation devoted to the preparation and
characterization of core@shell type microgels, which contain a hydrophobic core and a hydrophilic
thermosensitive shell, have become attractive for scientists since such systems may combine the
properties characteristic of both the core and the shell].

Poli M.A., Rivera V.R., Hewetson J.F. and Merrill, G.A. (1994). Detection of ricin by colorimetric and
chemiluminescence ELISA. Toxicon 32, 1371-1377. [A document that provides information on ricin as a
highly toxic protein and bioterror agent].

Polsky R., Gill R., Kaganovsky L. and Willner I. (2006). Nucleic Acid-Functionalized Pt Nanoparticles:
Catalytic Labels for the Amplified Electrochemical Detection of Biomolecules. Analytical Chemistry 78,
2268-2271. [A contribution on electrochemical detection significant in the development of aptasensors
since it allows for high sensitivity and selectivity, simple instrumentation, as well as low endogenetic
background].

Potyrailo R.A. (2006). Polymeric Sensor Materials: Toward an Alliance of Combinatorial and Rational
Design Tools? Angewandte Chemie International Edition 45, 702. [This paper studies organic
semiconductors, especially conjugated polymers, considered as chemiresistor materials].

Potyrailo R.A., Conrad R.C., Ellington A.D. and Hieftje G.M. (1998). Adapting Selected Nucleic Acid
Ligands (Aptamers) to Biosensors. Analytical Chemistry 70, 3419-3425. [This studies the optical
detection of aptamer-protein interactions using fluorescence or evanescent wave-induced fluorescence].

Prodromidis M.I. and Karayannis M.l. (2002). Enzyme based amperometric biosensors for food analysis.
Electroanalysis 14, 241-261. [In this study considerable interests have been devoted to amperometric
biosensors based on immobilized glucose oxidase].

Prucker O. and Rihe J. (1998). Synthesis of poly(styrene) monolayers attached to high surface area silica
gels through self-assembled monolayers of azo initiators. Macromolecules 31, 592-601. [This study is
devoted to in situ formation of dense polymer brushes through a “grafting-from” approach , yielding
larger packing densities than those prepared in a “grafting-to” approach that seeks to direct
macromolecules to a surface and immobilize them there].

Pun C.-C., Lee K., Kim H.-J. and Kim J. (2006).Signal Amplifying Conjugated Polymer-Based Solid-
State DNA Sensors. Macromolecules 39, 7461-7463. Pun et al. [A contribution devoted to developing
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self-signal amplifying DNA microarrays bioconjugated to the PPE film to form a conjugated polymer-
based signal amplifying sensor film].

Qian J.H., Liu Y.C., Liu H.Y., Yu T.Y. and Deng J.Q. (1995). Characterization of regenerated silk fibroin
membrane for immobilizing peroxidase and construction of an amperometric hydrogen peroxide sensor
employing phenazine methosulphate as electron shuttle. Journal Electro Analytical Chemistry 397, 157-
162. [This studies the mediated hydrogen peroxide biosensors holding the very low detection limits by
use of electron transfer mediators such as ferrocene derivatives, hexacyanoferrates, tetrathiafulvalene, or
phenazine methosulphate].

Raiteri R., Nelles G., Butt H.-J., Knoll W. and Skladal R. (1999). Sensing of biological substances based
on the bending of microfabricated cantilevers. Sensors and Actuators B 61, 213-217. [186] [This is a
study reporting on surface stresses leading to mechanical bending of cantilevers].

Ramakrishnan A. and Sadana A. (2001). A single-fractal analysis of cellular analyte-receptor binding
utilizing biosensors. BioSystems 59, 35. [This study characterizes the reactions occurring at the micro-
and nanocantilever (biosensor) surface in the presence of diffusion limitations that are inevitably present
in these and other types of biosensor systems].

Rangelow I.W., Ivanov Tzv., Ivanova K., Volland B.E., Grabiec P. and Sarov Y. (2007). Piezoresistive
and self-actuated 128-cantilever arrays for nanotechnology applications. Microelectronic Engineering
84, 1260-1264. [This is a study on fabricated piezoresistive AFM probes with integrated Si tips, which
are formed at the beginning of the cantilever micro-machining process].

Rangelow I.W., Shi F., Hudek P., Gotszalk P., Grabiec P.B. and, Dumania P. (1996). Fabrication of
piezoresitive sensed AFM cantilever probe with -integrated tip. SPIE Proceedings Vol. 2879,
Micromachining & Microfabrication Conference, Process Technology 11, Austin, Texas, USA, 14-15. 10.
1996, pp. 56-64. [This is a further study on fabricated piezoresistive AFM probes with integrated Si tips].

Raschke G., Brogl S., Susha A.S., Rogach A.L., Klar T.A., Feldmann J., Fieres B., Petkov N., Bein T.,
Nichtl A. and K. Kulrzinger. (2004). Gold Nanoshells Improve Single Nanoparticle Molecular Sensors.
Nano Letters 4, 1853-1857. [A contribution devoted to nanosensors based on single gold nanoparticle
light scattering improved by the use of gold nanoshells instead of solid gold nanospheres].

Reinhard B.M., Sheikholeslami S., Mastroianni A., Alivisatos A.P. and Liphardt J. (2007). Use of
plasmon coupling to reveal the dynamics of DNA bending and cleavage by single ECoRV restriction
enzymes. Proccedings of the National Academy of Sciences U.S.A. 104, 2667-2672. [The study on the
preparation of gold nanoparticles with desirable nanoscaled sizes and unique physical properties
(particularly the colors associated with their surface plasmon resonance (SPR)) and suitable signal
transducers for biosensors].

Roy J.J., Abraham T.E., Abhijith K.S., Sujith - Kumar P.V. and Thakur M.S. (2005). Biosensor for the
determination of phenols based on Cross-Linked Enzyme Crystals (CLEC) of laccase. Biosensors and
Bioelectronics 21, 206-211. [This paper reviews efforts made to obtain a simple and effective
immobilization- method to retain good bioactivity, such as physical adsorption, sol-gel technique,
covalent crosslinking, and immobilization in polymer films].

Ruan C., Zeng K., Varghese O. and Grimes G.A. (2004). A staphylococcal enterotoxin B magnetoelastic
immunosensor. Biosensors and Bioelectronics 20, 585-591. [This document provides information on the
interaction of magnetic beads with a magnetic field and the ensuing visualisation of binding effects or use
the beads as a separation and magnetic immobilisation platform].

Sadana A. and Beelaram A. (1995). Antigen-antibody diffusion-limited binding kinetics of biosensors: A
fractal analysis. Biosensors & Bioelectronics 10, 301. [This investigation is devoted to the influence of
diffusion on analyte-receptor binding in different biosensor systems]

Sader J.E. (2002). Surface stress induced deflections of cantilever plates with applications to the atomic
force microscope: V-shaped plates. Journal of Applied Physics 91, 9354-9361. [A further study that
provides information on the preparation on microfabricated cantilevers with read-out means that are
capable of measuring 10" to 10 m displacements operates as detectors of surface stresses at extremely
small mechanical forces].

Sampath S. and Lev O. (1996). Inert metal-modified, composite ceramic-carbon, amperometric
biosensors: renewable, controlled reactive layer. Analytical Chemistry 68, 2015-2021.[A further
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document that provides information on novel amperometric glucose sensor based on the ether-linked
cobalt(l1) phthalocyanine—cobalt(ll) tetraphenylporphyrin pentamer which indicates with high bioactivity
of immobilized GOXx].

Sample J.L., Beverly K.C., Chaudhari P.R., Remacle F., Heath J.R. and Levine R.D. (2002). Imaging
Transport Disorder in Conducting Arrays of Metallic Quantum Dots: An Experimental and
Computational Study. Advanced Materials 14, 124-128. [This deals with nanoparticles as the building
blocks for electronics and sensor devices because uniform metal coatings with the small and
monodisperse domain sizes are crucial to optimize nanoparticle conductivity and to detect changes in
conductivity and absorption induced by analyte adsorption on metal nanoparticle surfaces].

Santos A.M., Elaissari A., Martinho J.M.G. and Pichot C. (2005). Synthesis of cationic poly(methyl
methacrylate)-poly(N-isopropy! acrylamide) core-shell latexes via two-stage emulsion copolymerization.
Polymer 46, 1181-8. [This presents the synthesis of monodisperse core@shell particles, which consist of
a core of poly(methyl methacrylate) (PMMA) and a thermosensitive shell of poly(N-isopropylacrylamide)
(PNIPAM)].

Sarov Y. and Sainov S.J. (2002). Absorption sensor based on total internal reflection diffraction grating.
Journal of Optics A: Pure and Applied Optics. 4, 382. [This study deals with two techniques for fluidic
optical sensing by grating light reflection spectroscopy (GLRS) and total internal reflection- diffraction
grating (TIR-DG)].

Sarov Y., Capek I, Ivanov T.B.,. Ivanova K.Zh, Sarova V.A. and Rangelow I.W. (2008). On Total
Internal Reflection Investigation of Nanoparticles by Integrated Micro-Fluidic System. Nano Letters 8,
375-381. [This is a study as the first autonomous microrealization of a TIR-DG for uniform microfluid
analysis].

Sarov Y., Capek 1., Janickova S., Kosti¢ I., Koneénikova A., Matay L. and Sarova V. (2004). Properties
of nano-scaled disperse media investigated by refractometric measurements. In Vacuum 76, 231-235.
[This study presents an ideal technique for measurements of the effective refractive index (ERI) of turbid
and scattering media].

Sarov Y., lvanov T., Ivanova K., Sarova V., Capek I. and Rangelow 1.W. (2006). Diffraction under total
internal reflection for micro-fluidic analysis. Journal of Applied Physics A 84, 191-196. [This document
is devoted to a diffraction grating under total internal reflection for investigation of nanodisperse fluids
passing through an integrated microfluidic channel].

Schild H.G., Muthukumar M. and Tirrell D.A. (1991). Cononsolvency in. mixed aqueous solutions of
poly(N-isopropylacrylamide). Macromolecules 24, 948-952. [This contribution provides information on
cosolvents which can also cause an inverse phase transition in PNIPAM].

Schmid G.J. (1998). The role of big metal clusters in nanoscience. Journal Chemical Society, Dalton
Transactions 7, 1077-1082. [This work discussed palladium clusters formation behaved as compact
palladium at room temperature, but demonstrates the presence of a Coulomb barrier at 4.2 K].

Schmid W., Barsan N..and Weimar U. (2003). Sensing of hydrocarbons with tin oxide sensors: possible
reaction path as revealed by consumption measurements. Sensors and Actuators B 89, 232-236. [This is a
further study on the effect of humidity in target environments for gas-sensor applications, known to
strongly influence conductivity and sensitivity].

Schrick B., Blough J., Jones A. and Mallouk T. (2002). Hydrodechlorination of Trichloroethylene to
Hydrocarbons Using Bimetallic Nickel-Iron Nanoparticles. Chemistry of Materials 14, 5140-47. [This is a
further document which presents iron nanoparticle technology as one of the first generation nanoscale
environmental technology].

Schweitzer C. and Sciano J.C. (2003). Selective binding and local photophysics of the fluorescent cyanine
dye PicoGreen in double-stranded and single-stranded DNA. Journal of Physical Chemistry and
Chemical Physics 5, 4911. [This is reports the current detection method of the conventional DNA
microarrys with the sensory signal which is simply proportional to the number of dye-labeled analytes
recognized by the probe DNAs on the microarry].

Senesac L.R., Corbeil J.L., Lavrik N.V., Rajic S. and Datskos P.G. (2003). IR Imaging Using Uncooled
Microcantilever Detectors. Ultramicroscopy 97, 451. [178] [A further study that provides information on
the preparation on microfabricated cantilevers that are capable of measuring very small displacements
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with detectors of surface stresses at extremely small mechanical forces].

Shankar S.S., Rai A., Ankamwar B., Singh A., Ahmad A. and Sastry M. (2004). Biological synthesis of
triangular gold nanoprisms. Nature Materials 3, 482-488. [This is study on how one may utilize
biomolecules, to grow nanoparticles, and to employ the optical properties of the synthesized nanoparticles
to follow the biocatalytic processes].

Shih W.M., Quispe J.D. and Joyce G.F. (2004). A 1.7-kilobase singles-strand DNA that folds into a
nanoscale octahedron. Nature 427, 618-621. [A document presenting the formation mechanism of
assembly of nanomaterials using DNA as a template, largely because of the predicable structure and the
ease of chemical synthesis, modification, and assembly of DNA molecules]

Simon |., Barsan N., Bauer M. and Weimar U. (2001). Micromachined metal oxide gas sensors:
opportunities to improve sensor performance. Sensors and Actuators B 73, 1-26. [This paper duscusses
the well-established fabrication technology with a number of drawbacks and needs to be improved].

Siwy Z., Trofin L., Kohli P., Baker L.A., Trautmann C. and Martin C.R. (2005). Protein Biosensors
Based on Biofunctionalized Conical Gold Nanotubes. Journal of the American Chemical Society 127,
5000-5001. [This study describes a new type of protein biosensor based on a single conically shaped gold
nanotube embedded within a mechanical and chemically robust polymeric membrane].

Smith C.S. (1954). Piezoresistance Effect in Germanium and Silicon. Physical Review 94. [This is
devoted to the description of the piezoresistive effect with theoretical background].

Smith S., Brodsky A., Vahey P. and Burgess L. (2000). Nanoparticle characterization in nanoliter
volumes by grating light reflection spectroscopy. Analytical Chemistry 72, 4428-34. [It discusses the
diffraction grating (DG) with indirect sensing function].

Snow E.S., Perkins F.K., Houser E.J., Badescu S.C. and Reineckeet T.L. (2005). Chemical detection with
a single-walled carbon nanotube capacitor. Science 307, 1942-45. [A document that decribes the
discovery of the gas sensing capabilities of carbon nanotubes through the charge transfer or capacitance
change by gas absorption (e.g., NH3z, NO,, O,)].

Sohn H., Sailor M.J., Magde D. and Trogler W.C. (2003). Detection of nitroaromatic explosives based on
photoluminescent polymers containing metalloles. Journal of the American Chemical Society 125 (13),
3821-3830. [This study describes the luminescence from metallole polymers in the presence of trace
amounts of nitroaromatic molecules and that the quenching type].

Stachowiak J.C., Yue M., Castelino K., Chakraborty A. and Majumdar A. (2006). Chemomechanics of
Surface Stresses Induced by Biomolecular Reactions. Langmuir 22, 263-268. [208] Thus, a
multiplexed platform capable of screening many possible protein markers at a time is a highly desirable
solution for determining the “diagnostic profiles” of various cancers. [This is a case study reporting on
DNA hybridization using two-dimensional microcantilever arrays].

Stamey T.A., Yang N., Hay A.R., Mcneal J.E., Freiha F.S. and Redwine E. (1987). Prostate specific
antigen as a serum marker for adenocarcinoma of the prostate. New England Journal of Medicine 317,
909-916. [This investigation deals with serum levels of prostate specific antigen (PSA) which were
correlated with increasing palpable stages of prostate cancer].

Star A., Gabriel J.C.P., Bradley K. and Gruner G. (2003). Electronic detection of specific protein binding
using nanotube FET devices. Nano Letters 3, 459. [In this paper carbon nanotube field effect transistors
are followed as chemical and biological sensors].

Star A., Tu E., Niemann J., Gabriel J.P., Joiner C.S. and Valcke C. (2006). Label-Free Detection of DNA
Hybridization Using Carbon Nanotube Network Field-Effect Transistors. Proccedings of the National
Academy of Sciences U.S.A. 104, 921-926. [This paper discusses the sensing mechanism based on the
electrical conductance change to the electron doping by DNA hybridization on the SWNT sidewall].

Steed J.W. (2000). Crystals that Breathe. Nature 406, 943-944. [This study suggests new prospects in
designing nanosensors based on nanoparticles opened by the synthesis of new metal and noble metal
nanoparticles].

Steinhoff G., Baur B., Wrobel G., Ingebrandt S., Offenhédusser A., Dadgar A., Krost A.M., Stutzmann M.,
Eickhoff M. (2005). Recording of cell action potentials with AlIGaNGaN field-effect transistors. Applied
Physics Letters 86, 033901-033903. [This study demonstrates electrical recording of extra cellular cell
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potentials with arrays of AIGaN/GaN electrolyte-gate field effect transistors].

Stern E., Klemic J.F., Routenberg D.A., Wyrembak P.N., Turner-Evans D.B., Hamilton A.D., LaVan
D.A., Fahmy T.M. and Reed M.A. (2007). Label-Free Immunodetection with CMOS-Compatible
Semiconducting Nanowires. Nature 445, 519-523. [This study explores nanoscale devices (particles) for
label-free electrical detection of biomolecules].

Storhoff J.J. and Mirkin C.A. (1999). Programmed Materials Synthesis with DNA. Chemical Review 99,
1849-1862. [232b] [This document provides information on the optical properties of metallic
nanoparticles to follow biorecognition events]

Storhoff J.J., Elghanian R., Mirkin C.A. and Letsinger R.L. (2002). Sequence-dependent stability of
DNA-modified gold nanoparticles. Langmuir 18, 6666-6670. [This document reports on recent advances
in the fabrication of noble metal nanoparticles hyielding nanostructured materials with distinctive
properties].

Storhoff J.J., Elghanian R., Mucic R.C., Mirkin C.A. and Letsinger R.L. (1998). One-pot colorimetric
differentiation of polynucleotides with single base imperfections using gold nanoparticle probes. Journal
of the American Chemical Society 120, 1959-1964. [This investigation utilizes a red-to-blue color
transition to design highly sensitive and selective colorimetric biosensors for DNA detection].

Subramanian A., Oden P.l., Kennel S.J., Jacobson K.B., Warmack R.J., Thundat T. and Doktycz M.J.
(2002). Glucose biosensing using an enzyme-coated microcantilever. Applied Physics Letters 81, 385.
[This activity is devoted to creation of a glucose sensor that responds to presence of glucose in the
aqueous medium due to the enzyme-induced exothermic processes]

Talley C.E., Jusinski L., Hollars C.W., Lane S.M. and Huser T. (2004). Intracellular pH sensors based on
surface-enhanced raman scattering. Analytical Chemistry 76, 7064-7068. [This investigation
demonstrated the use of SERS in cells, using gold or silver nanoparticles and reporter molecules and the
SERS spectra of selected reporter molecules were shown to depend on the pH value in the environment of
the metal nanostructures].

Tamilarasu N., Zhang J., Hwang S. and Rana T.M. (2001). A New Strategy for Site-Specific Protein
Modification: Analysis of a Tat Peptide-TAR RNA Interaction. Bioconjugate chemistry 12, 135-138.
[This contribution repports on organic dyes used in the fluorescence-based assays].

Tan C., Atas E., Mdller J.G., Pinto M.R., Kleiman V.D. and Schanze K.S. (2004). Amplified quenching
of a conjugated polyelectrolyte by cyanine dyes. Journal of the American Chemical Society 126, 13685.
[This study discusses the controlled assembly of fluorescent sensory polymers which expands the
dimensionality of the energy transport properties from 1D to 2D and to 3D efficiently].

Tang X., Bansaruntip S., Nakayama N., Yenilmez E., Chang Y. and Wang Q. (2006). Carbon Nanotube
DNA Sensor and Sensing Mechanism. Nano Letters 6, 1632-1636. [This contribution is devoted to
development of electronic DNA sensors based on carbon nanotube field effect devices, which are readily
scalable to high density sensor arrays and amenable to integration with “lab-on-a-chip” microanalysis
systems].

Tans S.J., Verschueren R.M. and Dekker C. (1998). Room-temperature transistor based on a single
carbon nanotube. Nature 393, 49-52. [133] [This study demonstrates the possibility of using an
individual semiconducting single-walled carbon nanotubes as a field-effect transistor].

Taurino A.M., Epifani M., Toccoli T., lannotta S. and Siciliano P. (2003). Innovative aspects in thin film
technologies for nanostructured materials in gas sensor devices. Thin Solid Films 436, 52-63. [This study
provides the information on some methods which were employed for improving the sensor performance
of nanostructured metal and metal-oxide materials].

Thomas S.W., Amara J.P., Bjork R.E. and Swager T.M. (2005). Amplifying fluorescent polymer sensors
for the explosives taggant 2,3-dimethyl-2,3-dinitrobutane (DMNB). Chemical Communications 36, 4572—
4574, [This work is devoted to discussion of conjugated polymers based on phenyleneethynylene,
polyacetylene, orinorganic polymetalloles used as optical sensors for nitroaromatics.

Tokareva |., Minko S., Fendler J.H. and Hutter E. (2004). Nanosensors Based on Responsive Polymer
Brushes and Gold Nanoparticle Enhanced Transmission Surface Plasmon Resonance Spectroscopy.
Journal of the American Chemical Society 126, 15950-15951. [335] [This is a case study reporting on the
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nanosensor of gold nanoparticle/polymer conjugates showing enhanced transmission surface plasmon
resonance (T-SPR) spectroscopy].

Tsai Y.C., Li S.C. and Liao S.W. (2006). Electrodeposition of polypyrrole-multiwalled carbon nanotube—
glucose oxidase nanobiocomposite film for the detection of glucose. Biosensors and Bioelectronics 22,
495-500. [This study indicates that carbon nanotubes are attractive materials for application to biosensors
due to the low-potential detection of hydrogen peroxide and p-nicotinamide adenine dinucleotide
(NADH) and the minimal surface passivation during the electrochemical oxidation of NADH].

Uemura T., Ohba M. and Kitagawa S. (2004). Size and Surface Effects of Prussian Blue Nanoparticles
Protected by Organic Polymers. Journal of Inorganic Chemistry 43, 7339-7345. [In this work
tremendous attention has been paid to inorganic nanosize crystals because of their significant properties
determined by the high surface areas and quantization of most electronic properties].

Ulman A. (1996). Formation and Structure of Self-Assembled Monolayers. Chemical Review 96, 1533-
1554. [This document summarizes a high affinity of thiols for gold surfaces and formation of self-
assembled monolayers].

Vahlberg C., Yazdi G.R., Petoral R.M. Jr, Khranovsky V., Syvéjarvi M., Uvdal K., Spetz A.L. and
Yakimova R. (2005). Surface engineering of functional materials for biosensors. Proceedings of the IEEE
Journal Sensors 504-507. [This repports about the attachment of aminopropyltriethoxysilane (APTES)
to ZnO particle surfaces and the subsequent immobilization of mercaptopropionic acid (MPA) by the
formation of an amide bond through the functional amine group of the APTES and the carboxylic group
in MPA].

Valério C., Alonso E., Ruiz J., Blais J.-C. and Astruc D. (1999). A polycationic metallodendrimer with 24
[Fe(n5-C5Me5)(n 6-N-alkylaniling)]" termini that recognizes chloride and bromide anions. Angewandte
Chemie International Edition 38, 1747-51. [This document repports on the recognition of H,PO,’, HSO,,
and CI" and Br’ by metallodendrimers].

Valério C., Fillaut J.-L., Ruiz J., Guittard J., Blais J.-C. and Astruc D. (1997). The dendritic effect in
molecular recognition: Ferrocene dendrimers and their use as supramolecular redox sensors for the
recognition of small inorganic anions. Journal of the American Chemical Society 119, 2588-2589. [A
document provides studies on the topography of alkanethiol-gold nanoparticles and the supramolecular
properties of their redox-active termini for their use as exo-receptors for the recognition of oxoanions].

Vamvakaki V. and Chaniotakis N.A. (2007). Pesticide detection with a liposome-based nano-biosensor.
Biosensors and Bioelectronics 22, 2848-2853. [This work deals with the organophosphorus pesticides
(OP) measurements_ performed after an incubation of the sample in the AChE/liposome nanobiosensor].

Van Ryk D.I. and Venkatesan S. (1999). Real-time Kinetics of HIV-1 Rev-Rev Response Element
Interactions Definition of minimal binding sites on RNA and Protein and stoichiometric analysis. Journal
of Biological Chemistry 274, 17452-17463. [This document discusses the surface plasmon resonance
(SPR) biosensor used to analyze the Kinetics of interaction between analyte and a receptor].

Vasilev R.B., Gaskov A.M., Rumyantseva M.N., Ryzhikov A.S., Ryabova L.I. and Akimov B.A. (2000).
Properties of diode heterostructures based on nanocrystalline n-SnO2 on p-Si under the conditions of gas
Adsorption. Semiconductors 34, 955-959. [This is a review on sensing of ethanol and nitrogen dioxide
vapors on the SnO, nanocrystals doped with Ni, Pd, and Cu].

Vassilev V.S. and Boycheva S.V. (2005). Chemical sensors with chalcogenide glassy membranes.
Talanta 67, 20-27. [This study deals with chemical sensors based on chalcogenide glassy materials in the
form of membranes].

Vermeire S., Van Assche G. and Rutgeerts P. (2004). C-reactive protein as a marker for inflammatory
bowel disease. Inflammatory Bowel Disease 10, 661-665. [An elevated CRP level is discussed in this
study as a reliable indicator for chronic inflammatory processes like inflammatory bowel disease (e.g.
Crohn’s disease)].

Vianello F., Cambria A., Ragusa S., Cambria M.T., Zennaro L. and Rigo A. (2004). A high sensitivity
amperometric biosensor using a monomolecular layer of laccase as biorecognition element. Biosensors
and Bioelectronics 20, 315-321. [This document proves that laccase biosensors are sensitive and
convenient for environmental in vivo and in situ analysis].
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Villalonga N., Ferreres J.C., Argilés J.M., Condom E. and Felipe A. (2007). Potassium Channels are a
New Target Field in Anticancer Drug Design. Recent Patents Anticancer Drug Discovery 2, 212-223.
[240] This is a report on the synthesis of a water-soluble, dextran-conjugated fluorescent K* sensor,
TAC-Limegey, Whose green fluorescence strongly increases with [K*], and demonstrate its utility for assay
of cellular K* transport].

Wallin M., Gronbeck H., Lloyd Spetz A. and Skoglundh M. (2004). Vibrational study of ammonia
adsorption on Pt/SiO,. Applied Surface Science 235 (4), 487-500. [359] [This document provides
information the diffusion of the hydrogen atoms or ions (protons) out from the metal onto the oxide
surface and form OH groups with surface oxygen atoms].

Wang D.Y., Lai B.H.Y. and Sen D. (2002). A General Strategy for Effector-mediated Control of RNA-
cleaving Ribozymes and DNA Enzymes. Journal of Molecular Biology 318, 33-43. [This reports on
increased range of analytes that can be detected by using enzymes to analytes such as adenosine by
introducing aptamers into the above DNAzyme system to form aptazymes].

Wang E., Dukovic G., Brus L.E. and Heinz T.E. (2005). The optical resonances in carbon nanotubes arise
from excitons. Science 308, 838-841. [This document demonstrates experimentally that the optically
excited states of SWNTSs are excitonic in nature].

Wang F., Gu H. and Swager T.M. (2008). Carbon Nanotube/Polythiophene Chemiresistive Sensors for
Chemical Warfare Agents. Journal of the American Chemical Society 130, 5392-5393. [This contribution
reports that carbon nanotubes dispersed with a hexafluoroisopropanol functionalized polythiophene
(HFIP-PT) produce highly sensitive and selective chemiresistor sensors].

Wang J. (2005). Nanomaterial-Based Amplified Transduction of Biomolecular Interactions. Small 1,
1036-43. [This study opens the application of methodologies to produce nanoparticles with bioresponsive
properties for producing useful tools for molecular diagnostics, therapeutics, and biotechnology].

Wang J. (2005). Nanomaterial-based electrochemical biosensors. The Analyst 130, 421-426. [A
contribution that that provides information on labelling of analytes with magnetic beads and their use in
combination with separate measurable molecules].

Wang J. (2007). Electrochemical Sensing of Explosives. Electroanalysis 19, 415-423. [The review on
electrochemical sensors that provide unlimited opportunities for monitoring environments and making the
world safer and cleaner].

Wang J. and Musameh M. (2003). Carbon Nanotube/Teflon Composite Electrochemical Sensors and
Biosensors. Analytical Chemistry 75, 2075-2079. [This study reports on the electrocatalytic oxidation of
NAD(P)H [NAD(P)H=1,4-dihydronicotinamide adenine dinucleotide (phosphate)] cofactors and the
reduction/oxidation of hydrogen peroxide stimulated by CNTs based biosensors].

Wang J., Li M., Shi Z., Li N. and Gu Z. (2002). Direct electrochemistry of cytochrome c at a glassy
carbon electrode modified with single-wall carbon nanotubes. Analytical Chemistry 74, 1993-97. [This is
a study reporting on properly arranged nanotubes have the capability to act as a 1D channel that guides
electrons towards the redox center].

Wang J., Musameh M. and Lin Y. (2003). Solubilization of Carbon Nanotubes by Nafion toward the
Preparation of Amperometric Biosensors. Journal of the American Chemical Society 125, 2408-2409.
[This contribution reports on the ability of CNTs to promote the electron-transfer reactions of NADH and
H,O, for dehydrogenase- and oxidase-based amperometric sensor].

Wang J., Hocevar S.B. and Ogorevc B. (2004). Carbon nanotube-modified glassy carbon electrode for
adsorptive stripping voltammetric detection of ultratrace levels of 2,4,6-trinitrotoluene. Electrochemistry
Communications 6, 176-179. [This is a study reporting on electron transfer mechanism for the quenching
of luminescence emissions by nitroaromatic compounds].

Wang J.X., Li M.X,, Shi Z.J., Li N.Q. and Gu Z.N. (2002). Direct electrochemistry of cytochrome c at a
glassy carbon electrode modified with single-wall carbon nanotubes. Analytical Chemistry 74, 1993-
1997. [This document demonstrates that carbon nanotubes can promote electron transfer with certain
proteins and enzymes].

Wang M. Fang Y. and Hu D. (2001). Preparation and properties of chitosan-poly(N-
isopropylacrylamide) full-IPN hydrogels. Reactive and Functional Polymers 48, (1-3), 215-21. [This
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work points out that in the buffer solution of various pH values and temperatures, the chitosan/PNIPAM
blend IPN had a somewhat higher swelling than that of the poly(chitosan-g-NIPAM) IPN].

Wang M., Qiang J., Fang Y., Hu D., Cui Y. and Fu X. (2000). Preparation and properties of chitosan-
poly(N-isopropylacrylamide) semi-IPN hydrogels. Journal of Polymer Science A, Polymer Chemistry 38,
(3), 474-81. [This document discusses the properties of chitosan (CS) and CS-PNIPAM hydrogels].

Wang X. and Ozkan C.S. (2008). Multisegment Nanowire Sensors for the Detection of DNA Molecules.
Nano Letters 8, 398-404. [This work reports on modified CdTe-Au-CdTe multisegment nanowires
assembled into FET devices using lithographic procedures].

Wang Y., Kempa K., Kimball B., Carlson J.B., Benham G., Li WZ., Kempa T., Rybczynski J.,
Herczynski A. and Ren Z.F. (2004). Receiving and transmitting light like radio waves: Antenna effect in
arrays of aligned carbon nanotubes. Applied Physics Letters 85, 2607-2609. [This document discusses
performed optical measurements of random arrays of aligned carbon nanotubes (MWNTS)].

Wang Y., Zhang J., Wang X., Ren J., Zuo B. and Tang Y. (2005). Effects of chromatography conditions
on intact protein separations for top-down proteomics. Top Catalysis 35, 35-41. [A document that
provides information on unprotected Pt nanoparticles mixed with nanosized silicon oxide used as
supporting materials of glucose oxidase to construct glucose biosensor].

Wang Z.L. and Song J.H. (2006). Piezoelectric Nanogenerators Based on Zinc Oxide Nanowire Arrays.
Science 312, 242-246. [Nanowires (NWs) and nanobelts (NBs) are discussed in this document as an
important multifunctional building block for fabricating various nanodevices].

Wei B.-Y., Hsu M.-C. Su, P.-G., Lin H.-M., Wu R.-J.-and Lai H.-J. (2004). A novel SnO, gas sensor
doped with carbon nanotubes operating at room temperature. Sensors and Actuators B 101, 81-89. [This
contribution reports on nanocomposite particles of CNTs and SnO, substrate which are used to form NO,-
more sensitive materials].

Wei C., Dai L., Roy A. and Tolle T.B. (2006). Multifunctional chemical vapor sensors of aligned carbon
nanotube and polymer composites. Journal of the American Chemical Society 128, 1412-1413. [This
contribution provides information on development of chemiresistors based on polymer/CNT systems].

Weidemann O., Hermann M., Steinhoff G., Wingbrant H., Lloyd Spetz A., Stutzmann M. and Eickhoff
M. (2003). Influence of surface oxides on hydrogen-sensitive Pd:GaN Schottky diodes. Applied Physics
Letters 83 (4), 773-775. [This study reviews data on GaN/Pd based gas sensors with an oxide surface
layer to give a substantial gas response].

Weizmann Y., Patolsky F. and Willner I. (2001). Amplified detection of DNA and analysis of single-base
mismatches by the catalyzed deposition of gold on Au-nanoparticles. Analyst 126, 1502-1504. [This
investigation describes using of metallic NPs as labels for the amplified quartz crystal microbalance
(QCM) detection of DNA].

Wendzinski F., Grindig B., Renneberg R. and Spener F. (1997). Highly sensitive determination of
hydrogen peroxide and peroxidase with tetrathiafulvalene-based electrodes and the application in
immunosensing. Biosensors and Bioelectronics 12, 43-52. [This is a further study on the hydrogen
peroxide based biosensors holding the very low detection limits by use of electron transfer mediators such
as ferrocene derivatives, hexacyanoferrates, tetrathiafulvalene, or phenazine methosulphate].

Whitesides G.M. and Grzybowski B. (2002). Self-Assembly at All Scales. Science 295, 2418-2421. [This
document indicates that an essential part of nanotechnology is self-assembly making nanomaterials of
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