Varioustypes of transducing elements and their applications
in Bio-Nanotechnology

Abstract
Nanotechnology plays an important role in the development of biosensors. The sensitivity and
performance of biosensors is being improved by using nanomaterials for their construction.
Transducers form a key component of any sensing system. The use of nanomaterials has allowed
the introduction of many new signal transduction technologies in biosensors. Because of their
submicron dimensions, nanosensors, nanoprobes and other nanosystems have allowed simple
and rapid analyses in vivo. Portable instruments capable of analyzing multiple components are
becoming available. This work compiles various types of transducing elements and their
application in bio-nanotechnology.

Introduction
Nanotechnology helps in development of small, highly-efficient and inexpensive sensors, with
broad applications. These offer significant advantages over conventional sensors. This includes
greater sensitivity and selectivity, lower production costs, reduced power consumption as well as
improved stability.
Due to above mentioned characteristics, bio nano-sensors are gaining lot of attraction in
diagnosis and other areas of sensing where minute quantities of analyte are undetectable by
conventional sensors. DNA detection using biosensors is also gaining attention as non-pcr
methods for detection can be implied using bio transducers.

Biosensor: A biosensor is a device used to detect the presence of an analyte in biological
systems. It consists of two parts:
1. Molecular recognition element: it is the molecule or compound which reacts with the
analyte or binds to the analyte and confirms its presence by sending a signal in the form
of light, heat, sound, mechanical deformation etc.
2. Transducer: it is the device which is attached to the molecular recognition element which
transforms the signal of any form i.e. heat, light, mechanical strain etc. to a perceivable
electrical signal.
In this report the importance of transducers is specifically discussed. Various types of
transducing elements, their principle and applications in biotechnology are briefly explained.

[Source:Nucleiic acid aptamerrs and enzymees as sensors,Naveen K Navanni, Yingfu Li, 1996]
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(directly proportional to current)
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Kosaka, “Biosensors based on
nanomechanical systems”,Chem.
Soc. Rev.,2013

RIMETRIC
C TRANSD
DUCER
CALOR
A calorim
metric transducer, as th
he name sug
ggests, conveerts heat changes into eelectrical siggnals.
Therefore, many en
ndothermic or
o exotherm
mic biochem
mical reactions can be detected usiing a
whose
calorimettric biosenssor. The traansducer consists of a thermistor which is a resistor w
resistance varies witth the chang
ge in tempeerature and iis able to ddetect very ssmall changges in
temperatu
ure. This way it serves as a beacon for the prresence of aan analyte. T
The reactionns are
carried out in a contrrolled and clo
osed reactorr to ensure m
minimum am
mount of heatt loss.
ns are exothermic in natture. And heence the heaat evolved caan be
Most of the enzyme catalyzation
y noted by th
he change in
n current in the installedd circuit. Thhe followingg picture shoows a
carefully
calorimettric transduccer:

[Source:[w
www.facebook.co
om/l.php?u=http
p%3A%2F%2Fw
www.lsbu.ac.uk%
%2Fwater%2Fennztech%2Fcalorrimetric.html&h=
=fAQE
R
RuTZg]

The enzy
yme is madee to enter thee highly con
ntrolled systeem through a. Then it ppasses to thee heat
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