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ABSTRACT

Silver is a noble metal which is soft white, lustrous, transition metal, possess the
highest electrical conductivity and thermal conductivity of any metal. It is synthesised by
liquid phase method, gas phase method or vapour phase method. In this paper we
synthesis silver Nano wires using co-precipitation method, it is based on either physical
deformation or “fringing” electrical field change. This technique is similar to the
mechanism used in smart phone, touch screens but the sensor we have developed are
stretchable and can be mounted on a variety of curvilinear surface such as human skin.
The characterisations were done by using TEM, SEM, AFM, DLS, XPS, XRD, and NMR.
Already silver nano wires were used in wound dressing, food technology, drugs, textile,
mirror, optics, commercial purpose, jewels etc. Here we are using silver as a touch

SCreemn sensor.
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INTRODUCTION

Nano technology has been defined as
research and technology development at the
atomic molecular and macro molecular levels
in the length and scale of approximately 1-100
nm, to provide a fundamental understanding of
phenomena and materials at the Nano scale and
to create and use structures, devices and

systems that have novel properties and

functions because of their small and
intermediate size. Nano material’s have unique
properties derived from features present in
those materials whose dimensions are on the
Nano scale (less than 100 nm). Silver Nano
particles have properties such as optical,
electrical, thermal .and is being incorporated
into products that range from photo voltaic to
biological and chemical sensors. We can
syntheses Ag nano wires using several methods
and characterisation were done using, Electron
microscopy (TEM, SEM),
microscopy (AFM), Dynamic light scattering
(DLS), X ray diffraction (XRD), Nuclear

magnetic resonance (NMR). Researchers have

Atomic force

used silver nano wires to develop wearable
multi -functional sensors that could be used in
biomedical, military or athletic application,
including new prosthesis, robotic systems and
flexible touch panels the sensors can measure
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strain,  pressure,  human  touch  and

bioelectronics signals such as
electrocardiogram. Micro fabrication is the
process of constructing materials and devices
with dimensions in the micrometre to mille

meter range.

Developed and refined for the

processing of integrated circuits, micro
fabrication techniques have been utilised since
the  1950s for the

semiconductors-based

production  of
microelectronics. In
general micro fabrication techniques utilize a
“top down” approach for creating structures,
where one takes a substrate and builds a device
out of the bulk material (bulk micromachining)
or on its surface (surface micromachining).
Over the last few decades, micro fabricated
devices containing electrical and mechanical
known as  micro
(MEMS),

made their way into a multitude of products

components,  also

electromechanical systems have
used in daily life. For example, the airbag
system in an automobile is likely to include a
MEMS accelerometer to help the system detect
the proper time to fire. Similarly in the health
care arena MEMS technology can be found in
blood

analysis system, DNA array systems, and home

blood pressure sensors, chemistry
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telemetry monitoring system in the field of
biomaterials and implants, MEMS technology
is being applied towards the development of
implantable drug delivery system. Such system
utilize micro pumps the delivery regulated
amount of stored medications in a controlled
fashion. The use of such system for the delivery
of insulin for the treatment of diabetes is

currently being investigated.

SYNTHESIS
MATERIALS USED

Silver nitrate (Ag NOjz; 99.99%),
Trisodium citrate dehydrate

(CeHs07NA3.2H20, 99.99%), Sodium boro
hydride (NaBH4, 99.99%), Hydrogen peroxide
(H202), (PVP;

MW=40000).

Poly-vinyl-pyrolidone

PREPRATION OD SILVER NANO
STRUCTURES

It synthesis difference sized AgNPs,
three methods were used. The spherical
AgNPs,
literature procedure by Fangedat [26] ,by

were prepared recording to the
reducing aqueous solution AgNO3 with sodium
citrate at boiling temperature .In typical
procedure 50ml of 0.001M AgNO; was heated
to boiling to this solution .5ml of 1%trisodium

citrate was heated and boiling under
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continuous stirring , the reaction was allowed
to take place until the colour changes to
greenish yellow solution The solution was then
cooled to room temperature. The AgNPs in this

solution were called citrate AgNPs.

Spherical Silver Nano particles were
prepared by reducing aqueous silver nitrate in
presence of NaBH, briefly an aqueous solution
of NaBH, [0.002M] was added to a flask. The
solution was stirred and cooled for another 20
mins.2ml of 0.001M Ag NO3; was dropped into
the stirred NaBH, solution at approximately 1
drop per sec. Stirring the solution was stopped
as soon as all of the Ag NOs, was added.
Particles produced by this method are called
borohydride - AgNPs.

In this method of AgNPs were
synthesised by using NaBH,and PVP as
reducing and stabilising agents respectively. An
aqueous solution of tri sodium
citrate(0.5ml,30mM)was
flask(50ml
aqueous solution of AgNO3z(1ml,5mM was
added).

solution(0.5 ml,50mM) was quickly added and

added into a
deionised water)and then an

Freshly prepared NaBH4 aqueous

suspension immediately turned alight yellow
colour. After 30 sec, an aqueous solution of
PVP (0.5ml, 5m/ml, Mw=4000) was also
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added. The suspensions changed to a darker
yellow colour after reaction had proceeded for
another 30mins. These silver particles were
marked PVF-AgNPs.

CHARACTERISATION
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APPLICATION OF SILVER AS TOUCH
SCREEN

In this work researchers have used
silver nano wires to develop wearable,
multifunctional sensors that could be used in
biomedical, military or athletic application,
including new prosthesis, robotic systems and
flexible touch-panels’. The sensors can
measure strain, pressure, human touch and

bioelectronics such as

signals

electrocardiogram.

Fig 4: on Silver Nano wires is mounted on to a
thumb

A sensor based on Silver Nano wires is
mounted on to a thumb joint to monitor the skin
strain associated with thumb flexing. The
sensor shows good wear ability and large-strain

sensing capability.
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The researchers have used Silver Nano
wires to develop wearable, multifunctional
sensors that could be used in biomedical,
military or athletic applications, including new
prosthesis, robotic systems and flexible touch
panel’s .The sensors can measure strain,
pressure, human touch and bio electronic

signals such as electro cardiograms.

“The technology is based on either
physical deformation or”fringing” electric field
changes. The latter is very similar to the
mechanism used in smart phone touch screen,
but the sensors we have developed the
stretchable and can be mounted on a variety of

curve linear surfaces such as human skin”

These sensors could be used to help
develop prosthesis that respond to user’s
movement and provide feedback when in use
.They could also be used to create robotics that
can feel their environment or the sensors could
be incorporated in to clothing to track motion

or monitor an individual’s physical health.

In this work it creates highly conductive
and elastic conductors made from Silver Nano
wires. Specifically, the researchers sandwiched
an insulating material between two of the

stretchable conductors. The two layers then
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have the ability—called “capacitance”—to
store electric charges. Pushing, pulling or
touching the stretchable conductors changes the
capacitance. The sensors work by measuring
that change in capacitance. “Creating these
sensors is simple and low cost;”"We have
already demonstrated the sensors in several

prototype application.”

For example, the researchers employed
these sensors to monitor thump movement
which can be use full in controlling robotic or
prosthetic devices. The researchers also
demonstrated an application to monitor knee
movements while a test subject is running,

walking and jumping.

“The deformation involved in these
movements is large and would break lot of
other sensor devices. “But our sensors can be
stretched to 150 per cent or more of their
original length without losing functionality, so
they can handle it.” The researchers also
develop an array of sensors that can map
pressure distribution which is important for
using robotics and prosthesis application. The
sensor exhibit a quick response time—
40milliseconds-so strain and pressure can be

monitor in real time.
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RESULT AND DISCUSSION

The researchers work to create highly
conductive and elastic conductors made from
silver nanowires. Specifically, the researchers
sandwiched an insulating material between two
of the stretchable conductors. The two layers
then have the ability -- called "capacitance"” --
to store electric charges. Pushing, pulling or
touching the stretchable conductors changes the
capacitance. The sensors work by measuring
that change in capacitance. Creating these

sensors is simple and low cost.

CONCLUSION

Thus we can design a very low cost
high sensitive silver touch screen sensor and it
is used in various needs. And we've already
demonstrated the sensors in several prototype

applications.
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