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Abstract
This paper starts with the definition on nano technology and it 
briefs about some applications such as material and manufacturing 
,medicine and health  with the great advent of developments in 
medicinal field many patients are dying with diseases such as 
tuberculosis and cancer this is because there are not able to identify 
disease at initial stages this can be done by introducing nano 
sensors and multifunctional biochip into our body through an 
capsule which give day to day report about our health condition 
with out disturbing healthy cells so, our paper mainly focuses on 
how we can able to identify diseases at initial stages with the use 
of nano technology and have a cure of them.
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I. Definition of Nanotechnology
The essence of nanotechnology is the ability to work at the molecular 
level, atom by atom, to create large structures with fundamentally 
new molecular organization. Compared to the behavior of isolated 
molecules of about 1 nm (10-9 m) or of bulk materials, behavior 
of structural features in the range of about 10-9 to 10-7 m (1 to 
100 nm) exhibit important changes. Nanotechnology is concerned 
with materials and systems whose structures and components 
exhibit novel and significantly improved physical, chemical, and 
biological properties – and that enable the exploitation of novel 
phenomena and processes – due to their nano scale size. The goal 
is first to exploit these properties by gaining control of structures 
and devices at atomic, molecular, and supramolecular levels; and 
then to learn to manufacture and use these devices efficiently. 
Maintaining the stability of interfaces and the integration of these 
“nanostructures” at micron-length and macroscopic scales are all 
keys to success. Nanotechnology has a wide range of applications 
in various fields, among them some are mentioned below: 

II. Medicine and Health
Living systems are governed by molecular behavior at nanometer 
scales where the disciplines of chemistry, physics, biology, and 
computer simulation all now converge. Such multidisciplinary 
insights will stimulate progress in nanobiotechnology, with impact 
in virtually all areas of biomedicine. Opportunities in this arena 
include the following: 

Dramatic increases in the speed and efficiency of genome and • 
protein sequencing through use of nanofabricated surfaces 
and devices
New approaches to the delivery of drugs, enormously • 
broadening the number of drugs that could be effectively 
administered and improving their therapeutic potential
Application of new nanoscale tools to benefit basic studies • 
of cell biology and pathology
Development of new biocompatible, high-performance • 
nanostructured materials

III. The Multi-Functional Biochip (MFB)

Fig. 1:

The MFB is an integrated multi-array biochip, which is designed by 
combining integrated circuit elements, an electro-optics excitation/
detection system, and bioreceptor probes into a selfcontained 
and integrated microdevice. Fig. 4 depicts a schematic diagram 
of the MFB device. The MFB system includes the following 
elements: (1) an excitation light source, (2) multiple bioprobes 
having different types of bioreceptors, (3) a sampling platform, 
(4) sensing elements, and (5) a signal amplification and treatment 
system. The development of the multichannel sampling platform 
involves immobilization of bioprobes on multiarray (4 x 4 or 
10 x 10 channels for current biochips) substrates, which can be 
performed on a transducer detection surface to ensure optimal 
contact and maximum detection. 
The integrated electro-optic microchip system developed for this 
work involved integrated electro optic sensing photo detectors 
for the biosensor microchips. Such an integrated microchip 
system with on-board integrated circuit (IC) electronics is not 
currently available commercially. Therefore, we have designed 
IC electro optic systems for the microchip detection elements at 
Oak Ridge National Laboratory. Highly integrated biosensors 
are made possible partly through the capability of fabricating 
multiple optical sensing elements and microelectronics on a single 
integrated circuit. Such an integrated microchip system is not 
currently available commercially.
To develop a biochip system with optimized performance, we 
have developed and evaluated several biochip IC systems based on 
photodiode circuitry, one system having 16 channels (4 x 4 array), 
and another having 64 channels (8 x 8 array) having four types 
of electronic circuits on a single platform. The biochips include a 
large-area, n-well integrated amplifier-photodiode array that has 
been designed as a single, custom IC, fabricated for the biochip. 
This IC device is coupled to the multiarray sampling platform and 
is designed for monitoring very low light levels. The individual 
photodiodes have 900-µm square sizes and are arrayed on a 1-mm 
spacing grid. The photodiodes and the accompanying electronic 
circuitry were fabricated using a standard n-well CMOS process. 
The use of this type of standard process allows the production of 
photodiodes and phototransistors as well as other numerous types 
of analog and digital circuitry in a single IC chip. This feature is the 
main advantage of the CMOS technology in comparison to other 
detector technologies such as charge-coupled devices or charge-
injection devices. The photodiodes themselves are produced using 
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the n-well structure that is generally used to make resistors or as 
the body material for transistors. Since the anode of the diode is 
the p-type substrate material, which is common to every circuit 
on the IC chip, only the cathode is available for monitoring the 
photocurrent and the photodiode is constrained to operate with 
a reverse bias.
We designed an analog multiplexer that allows any of the elements 
in the array to be connected to an amplifier. In the final device, 
each photodiode could be supplied with its own amplifier. The 
multiplexer is made from 16 cells for the 4 x 4 array device. Each 
cell has a CMOS switch controlled by the output of the address 
decoder cell. The switch is open when connecting the addressed 
diode to an amplifier. This arrangement allows connecting a 4 x 
4 (or 10x10) array of light sources (different fluorescent probes, 
for example) to the photodiode array and reading out the signal 
levels sequentially. With some modification, a parallel reading 
system can be designed. Using a single photodiode detector would 
require mechanical motion to scan the source array. The additional 
switches and amplifier serve to correctly bias and capture the charge 
generated by the other photodiodes. The additional amplifier and 
switches allow the IC to be used as a single, large area (nearly 4 
mm square) photodetector. 
Fig. 5 shows a photograph of the 4x4 IC microchip. 
In general biosensors and biochips employ only one type of 
bioreceptor as probes, i.e., either nucleic acid or antibody 
probes. Biochips with DNA probes are often called gene chips, 
and biochips with antibody probes are often called protein chips. 
An integrated DNA biochip that uses multiple bioreceptors 
with different functionalities on the same biochip, allowing 
simultaneous detection of several types of biotargets on a single 
platform has been developed. This device is referred to as the 
multifunctional biochip (MFB). The unique feature of the MFB 
device is the capability to perform different types of bioassay on 
a single platform using DNA and protein-based probes such as 
antibody probes simultaneously. 
Hybridization of a nucleic acid probe to DNA biotargets (e.g., 
gene sequences, bacteria, viral DNA) offers a very high degree of 
accuracy for identifying DNA sequences complementary to that of 
the probe. In addition to DNA probes, the MFB uses also another 
type of bioreceptor, i.e., antibody probes that take advantage of the 
specificity of the immunological recognition. The results of this 
study using antibody against E coli and DNA probes for B. anthracis 
demonstrate the feasibility of the multi-functional biochip for the 
detection of multiple biotargets of different functionality (DNA, 
proteins, etc.) using a single biochip platform. Mycobacterium 
tuberculosis bacterium or the p53 cancer protein have also been 
detected on the same biochip. Fig. 6 illustrates typical signals 
detected on the biochip.

Fig. 6: Detection of the Mycobacterium Tuberculosis Gene 
Fragment and the p53 Cancer Protein Using the Multifunctional 
Biochip System

The left row of the biochip corresponds to the detection of TB gene 
segment using DNA probes, while last row used to the detection 
of the p53 protein using antibody probes. The two middle rows 
correspond to the blank. Infectious diseases are moving across 
borders, becoming a global treat to our lifestyle and wellbeing. 
Over half of TB cases in some wealthy countries are among 
foreign-born populations. With increasing travel, increasing cases 
of malaria were reported among travelers. 
Infectious diseases are becoming a matter of national security for 
many developing countries. Sustainable development is feasible if 
countries can tame the infectious diseases that disempower their 
people. If these diseases remain unchecked, they could damage 
the social fabric, diminish agricultural ouput, affect industrial 
production, undermine political, social and economic stability, 
and ultimately contribute to regional and global insecurity.
For the above reasons, there is an urgent need to develop rapid, 
simple, cost-effective medical devices for screening multiple 
medical diseases simultaneously and to monitor infectious 
pathogens for early medical diagnosis. 

IV. Conclusion
When compared to previous technology, nano technology is more 
advantageous in many fields especially, medical field. If we can 
efficiently introduce this nano technology in medical field we can 
eradicate many diseases from entering our body by identifying 
them at initial stages taking proper medicines to eliminate that 
disease from body .
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