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 ABSTRACT: 
 Nanotechnology is engineering and manufacturing at the molecular scale, thereby taking advantage of the unique properties that exist at that scale. The application of nanotechnology to medicine is called nanomedicine.
This paper reviews the study of the different aspects of nanotechnology in curing the different types of diseases. Nanotechnology is concerned with molecular scale properties and applications of biological nano structures and as such it sits at the interface between the chemical, biological and the physical sciences. Applications in the field of medicine are especially promising Areas such as disease diagnosis, drug delivery and molecular imaging are being intensively researched. The special stress and application is given in this paper is on the application of nanorobot in medicine.

 This paper also proposes the use of nanorobot based on the nanotechnology that will be used for replacing the exiting surgeries that involves so many risks to the patient. However, no matter how highly trained the specialists may be, surgery can still be dangerous. So nanorobot is not only the safe but also fast and better technique to remove the plaque deposited on the internal walls of arteries. This is a also an efficient method to remove these hard plaques without any surgical procedure involve Nanorobot will typically be .5 to 3 microns large with 1-100 nm parts working in coordination with each other to accomplished the whole task for removing the hard calcified plaque.
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INTRODUCTION:

The typical medical nanodevices will probably be a micron-scale robot assembled from nanoscale parts. These parts could range in size from 1-100 nm (1 nm = 10-9 meter), and might be fitted together to make a working machine measuring perhaps 0.5-3 microns (1 micron = 10-6 meter) in diameter. Three microns is about the maximum size for blood borne medical nanorobots, due to the capillary passage requirement. Carbon will likely be the principal element comprising the bulk of a medical nanorobot, probably in the form of diamond or diamondoid/fullerene nanocomposites largely because of the tremendous strength and chemical inertness of diamond. Many other light elements such as hydrogen, sulfur, oxygen, nitrogen, fluorine, silicon, etc. will be used for special purposes in nanoscale gears and other components.
Without doubt the most complex and highly functional nanoscale machines we know are the naturally occurring molecular assemblies that regulate and control biological systems. Proteins, for example, are molecular structures that possess highly specific functions and participate in virtually all biological sensory, metabolic, information and molecular transport processes. The volume of a single molecule nanodevice such as a protein is between one-millionth and one-billionth of the volume of an individual cell. In this respect the biological world contains many of the nanoscale devices and machines that nanotechnologists might wish to emulate.

NANOSCIENCE:
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Nanomedicine devices may exploit many classes of functional biological materials. One particular group of proteins that is attracting attention is the membrane proteins; these are another class of protein-based machine that regulate many physiological processes. They include ion channels that enable rapid yet selective flux of ions across the cell membrane, hormone receptors that behave as molecular triggers and photoreceptors that switch between different conformational states by the absorption of a single photon of light, the process that is the basis of vision and photosynthesis. That approximately one quarter of all genes code for membrane proteins provides evidence of their immense biological importance; it is estimated that they will be the target of up to 80% of all new drugs. Single molecule techniques for both observation and manipulation are now being used routinely to study the selectivity and gating mechanism of ion channels, and their response to drugs.

DRUG DELIVERY: 

There is enormous potential for nanotechnology to be applied to gene and drug delivery. The vehicle might be a functionalized nanoparticle capable of targeting specific diseased cells, which contains both therapeutic agents that are released into the cell and an on-board sensor that regulates the release. Different stages of this approach have already been demonstrated, but the combined targeting and controlled release have yet to be accomplished. In this event the way will be opened up for initial trials, and the eventual approval of such techniques will be fully regulated as for any new pharmaceutical.     
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A related approach already in use is that of polymer based drug therapies: they include polymeric drugs, polymer–drug conjugates, and polymer–protein conjugates, polymeric micelles to which the drug is covalently bound and multi-component complexes being developed as non-viral vectors for gene therapy. Many of these materials are now undergoing clinical trials for a variety of disease states. Gene therapy, where the DNA has been packaged into a Nanometer-scale particle holds much promise for the treatment of genetic defects.
DRUG DISCOVERY: 

Nanotechnology techniques offer the possibility of studying drug–receptor interactions at the single molecule level, for example by using optical tweezers and AFM, so that a more direct approach to drug discovery becomes feasible. This approach might also allow, for example, the discovery of disease at the single cell level, long before physical symptoms are manifested. This has been achieved by monitoring changes in atomic forces or ion conductance of a single Receptor or ion channel when a drug molecule attaches. However, the industrial process will require the development of large arrays of such instruments working in parallel to create a high-throughput screening capability. 
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MEDICAL IMAGING:

Non-invasive imaging techniques have had a major impact in medicine over the past 25 years or so. The current drive in developing techniques such as functional MRI is to enhance spatial resolution and contrast agents. Nanotechnologies already afford the possibility of intracellular imaging through attachment of quantum dots or synthetic chromophores to selected molecules, for example proteins, or by the incorporation of naturally occurring fluorescent proteins, which, with optical techniques such as con focal microscopy and correlation imaging, allow intracellular biochemical processes to be investigated directly. 

NANOTECHNOLOGY IN CANCER TREATMENT:

In the USA the National Nanotechnology Initiative has claimed that nanotechnology has potential in the treatment of cancer. It has been stated that ‘It is conceivable that by 2015, our ability to detect and treat tumors in their first year of occurrence might totally eliminate suffering and death from cancer’ (Roco 2004). 
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We have, however, seen no evidence to support the notion that nanotechnologies will eliminate cancer in the short- to medium term, and feel that such a claim demonstrates an over-simplistic view of the detection and treatment of cancer. Although it is reasonable to hope that some measures based on nanotechnologies may make contributions to detection and treatment of some forms of cancer, other factors such as a greater understanding of environmental causes of cancer, public health measures, and advances in surgical, pharmacological and radiological management are important in the reduction of incidence of and death from cancer.

NANOTECHNOLOGY IN HEART BYPASS SURGERY:
 The heart bypass surgery reroutes the blood supply around clogged arteries to improve blood flow and oxygen to the heart. The arteries that bring blood to the heart muscle (coronary arteries) become clogged by plaque (a buildup of fat, cholesterol and other substances). This can slow or stop blood flow through the heart's blood vessels, leading to chest pain or a heart attack. Increasing blood flow to the heart muscle can relieve chest pain and reduce the risk of heart attack. So the surgeons go for this surgery by taking a segment of a healthy blood vessel from another part of the body usually from leg and make a detour around the blocked part of the coronary artery. The surgery involves an incision in the middle of the chest and separation of the breastbone and after detouring, the breastbone is joined using wire and the incision is sewed. 

The entire surgery can take 4-6 hours. After the surgery, the patient is taken to the Intensive Care Unit. For a few days after the surgery, the patient is connected to monitors and tubes.
After release from the hospital, the patient may experience side effects such as: 

• Loss of appetite, constipation. 

• Swelling in the area from which the segment of blood vessel was removed 

• Fatigue, mood swings, feelings of depression, difficulty sleeping 

• Muscle pain or tightness in the shoulders and upper back. 

The incision in the chest or the graft site (if the graft was from the leg or arm) can be itchy, sore, numb, or bruised. The surgery may also lead to loss of memory and mental clarity. To overcome all these problems that are involved in the bypass surgery, we are going for nanorobot, which can replace this techniques efficiently and effectively. These nanorobot will remove the clot without any surgical procedure. Just a small incision is made into the femoral artery to insert this nanorobot, from where it is moved to the site of the plaque by the use of its nanocomponents that are attached to it.


      [image: image6.png]



PROPERTIES OF THIS NANOROBOT: 

The nanorobot’s structure will have two spaces that will consist of an interior and exterior. The exterior of the nanorobot will be subjected to the various chemical liquids in our bodies but the interior of the nanorobot will be a closed, vacuum environment into which liquids from the outside cannot enter. A nanorobot will prevent itself, from being attacked by the immune system by having a passive, diamond exterior. The diamond exterior will have to be smooth and flawless to prevent Leukocytes activities since the exterior is chemically inert and have low bioactivity. 
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An electric motor is attached to this nanorobot for its propagation inside the circulatory system in the blood vessels. The microprocessor, artery thermometer, camera, rotating needle are also incorporated in this nanomachine, which perform the vital role of the nanorobot. The microprocessor control the overall operation of this nanorobot .The radioactive material is impregnated and is made as a part of the exterior surface, which helps us to trace the nanorobot at any period of time. The magnetic switch is also provided to switch on and off the nanorobot at any point of time.

INTRODUCTION OF THIS NANOROBOT IN TO THE BODY: 
This nanorobot gets access into the body through a large diameter artery so that it may be without being too destructive in the first place. This artery should be traversed easily to gain access to most areas of the body in minimal time. The obvious candidate is the femoral artery in the leg. This is in fact the normal access point to the circulatory system for operations that require access to the bloodstream for catheters, dye injections, etc., so it will suit our purposes nicely.

MOVEMENT OF NANOROBOT IN THE BODY: 
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We will use the circulatory system to allow our device to move about. But to get access to the site of operation of the nanorobot, it must have active propeller. So for that purpose we will be using an electric motor, which will be having shrouded blade design so as to avoid damage to the surrounding tissues (and to the propellers) during the inevitable collisions.

DRIVING OF NANOROBOT TO THE SITE OF PLAGUE: 
Long-range sensors will be used to allow us to navigate to the site of the plaque closely enough so that the use of short-range sensors is practical. These would be used during actual operations, to allow the device to distinguish between healthy and unwanted tissue. 

Long-range sensor: Radioactive dye 

Short-range sensor: Arterial thermometer 

Device for monitoring the whole operation: TV camera 

A radioactive fluid is introduced into the circulatory system and its progress throughout the body is tracked by means of a fluoroscope or some other radiation-sensitive imaging system. 
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The major advantage of this radioactive dye technique is that it follows the exact same path that our nanorobot would take to reach the operations site. By sufficiently increasing the resolution of the imaging system, and obtaining enough data to generate a three dimensional map of the route, it would provide valuable guidance information for the nanorobot. 

A small amount of radioactive substance is impregnated as part of the micro robot. This would allow its position to be tracked throughout the body at all times. 

After reaching the site of location the internal sensor is used to find out the exact location of the plaque and also by using TV camera the plaque can be more precisely located. The area where the temperature exceeds than the maximum limit set in the nanorobot will be operated on by the nanorobot i.e. that the rotatory needle attached to the nanorobot will cut part.

A TV camera in the device helps in transmitting the picture outside the body to a remote control station, allowing the people operating the device to steer it and also to view the internal environment of the circulatory system

TREATMENT OF PLAGUE: 
As soon as the nanorobot detects the site of plaque using camera and thermometer, it will activate the rotating needle and the diamond–chipped burr grinds the plaque into micro particles, which then travel harmlessly through the circulatory system and are eventually eliminated by the body. Cutting procedure is monitored using the camera and care is taken that it will not cut the surrounding tissue.

SOURCE OF POWER FOR THE NANOROBOT:

The nuclear power is carried onboard to supply required amount of energy for the operation of the device. This would be relatively easy to shield given the amount of fuel involved, and it has other advantages as well. The same radioactive material could be used for power and tracking, since the casing must be hotter than body temperature to produce power and there would be no worries about running out of power, or insufficient power to get the job done. At the micro scale, shielding and power conversion are relatively easy, making this method extremely practical. 

MEANS OF RECOVERY FROM THE BODY:

After the nanorobot has removed the plaque, and its function is over, it has to be removed from the body. This can be made possible by guiding the nanorobot to anchor a blood vessel that is easily accessible from outside, and perform a small surgical operation is performed to remove it. 

INCASE OF ANY EMERGENCY:

Incase of some unanticipated situations where we want to switch off the nanorobot immediately, can be done by a magnetic switch that has been provided in it. Once the nanorobot has been inserted into the body, it starts operational only when a bar magnet is moved over it. This movement of magnet in one direction only makes the magnetic switch in on condition, and the nanorobot becomes active. So if anyhow in between the task of removing the plaque, we encounter any problem where shutting off the nanorobot is the only solution so we go for making the magnetic switch off by moving the bar magnet again that will terminate all the running functions of this nanomachine.

ASSUMPTIONS:

a) The nanorobot to be designed must be biocompatible. 

b) The size of the nanorobot should not be more than 3 micron so as, not to block any capillary. 

c) The nanorobot should resist the corrosive environment of the blood vessels. 

d) The nano particles that are attached to this nanorobot should be held tightly and must be durable. 

CONCLUSION: 
It is a proposed idea that can be made practical by the exiting engineering technology. Once this task for designing a nanorobot is accomplished, it will enable us to get rid of hard plaque in the arteries without any surgical procedure involved that may be very complex and tedious. The practical implementation of this technique will mark a great achievement in the history of mankind.
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