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Abstract: 

Nanorobots is the emerging technology field of developing machines whose components are at or near the scale 

of a nanometer.Nowadays these nano robots play a vital role in the field of Bio MedicineNanomedicine is the 

process of monitoring diagnosing, treating, and preventing disease and traumatic injury. to detect the target 

moleculesNanorobots have special sensors, it can be programmed to diagnosis and treat various vital 

diseasesThe names nanobots, nanoids, nanites or nanomites have also been used to describe this hypothetical 

devices they are used in medical field for treating arteriosclerosis, cancer treatment, diagnosis and treatment of 

diabetes, gene therapy are constructed of nanoscale ormolecular components and information listed in review. 
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INTRODUCTION: 

The recent advances in drug delivery systems 

basically focuses on site specific drug delivery 

systems which concerns the administration of drug 

at the right dose, right time and targeted drug 

delivery with better safety and efficacy. Nano 

medicine use nano-sized tool for diagnosis, 

prevention and treatment of disease. The lattermost 

goal is to improve the quality of life. The aim of 

nanomedicine broadly defined as the complete 

monitoring, Diagnosing and improvement of all 

human biological systems, working from the 

molecular level using engineered devices and 

nanostructures to achive medical benefit. Most 

predominantly, nanomedicine is the process 

oftreating traumatic injury, diagnosing and 

preventing disease andrelieving pain, and of 

preventing and improving human health, using 

molecular tools and molecular knowledge of 

human body[1] 

 

TYPES OF NANOROBOTS: 

Microbivore Nanorobot 

The body can be protected against both foreign 

invaders and infectious disease by these nanorobot, 

but they are designed to be faster at killing bacteria. 

Within a minutes this type of nanorobort are able to 

wipe out bacterial infection in a patient, as opposed 

to the days required for antibiotics to take response 

Microbivore nanorobots are program so that 

antibodies bind to the reticular bacteria the robot is 

seeking. After bacteria connect to an antibody, an 

arm grabs the bacteria and shift it to the inside of 

the nanorobot, where it’s destroyed. Bacteria is 

then librated into the bloodstream as harmless 

fragments.The microbivore is a spherical device 

made up of diamond and sapphire which measures 

3.4 µm in diameter along its major axis and 2.0 µm 

diameter Figure 1 [2] 

 
Figure 1. Microbivore Nanorobot 

Clottocytes Nanorobot 

When there is damage to the endothelium cells of 

blood vessels by platelets hemostasis is the 

working of blood clotting. By the collision of 

exposed collagen from harmed blood vessels to the 

platelets these type of platelets can be activated.  

For the natural blood clotting 2-5 minutes can be 

taken. The efficiency of decreasing the clotting 

time and reducing the blood loss has been shown 

by the nanotechnology. In some patients, the blood 

clots are found to occur infrequently. To treat this 

abnormality the drugs such as corticosteroids are 

used.  The treatment of corticosteroids has some 

side effects such as hormonal secretions; 

blood/platelet could damage lungs and allergic 

reactions. [3] 

 

The theoretically designed clottocyte describes 

artificial mechanical platelet or clottocyte that 

would complete hemostasis in approximately 1 

sec[4] 

 

It is round shape nanorobot powered by serum-

oxyglucose approximately 2 μm in diameter 

containing a fiber mesh that is compactly folded 

onboard. clottocyte is effective 100-1000 times 

than the natural hemostatic system[5]The fiber 

mesh would be biologically degradable and upon 

release, a soluble film coating of the mesh would 

dissolve in contact with the plasma to expose sticky 

mesh [6]To control the coordinated mesh release 

from neighboring clottocytes reliable 

communication protocols would be required and 

also to regulate multidevice-activation radius 

within the local clottocyte population. the change 

in partial pressure, can be detect as the clottocyte-

rich blood enters the injured blood vessel, the 

onboard sensors of clottocyte rapidly  often 

indicating that it is bleed out of body. Oxygen 

molecules from the air diffuse through serum at 

human body temperature if the first clottocyte is 75 

μm away from air-serum interface. To the 

neighbouring clottocytes through acoustic pulse. 

This detection would be broadcasted rapidly 

 

This allows rapid propagation of a carefully 

controlled device-enablement cascade. The 

stickiness in the fiber mesh would be blood group 

specific to trap blood cells by binding to the 

antigens present on blood cells (Figure 2). Each 

mesh would overlap on the neighboring mesh and 

attract the red blood cells to immediately stop 

bleeding[7] 
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Figure 2. Blood clotting mechanism of clottocytes 

 

The function of clottocytes that is essentially 

equivalent to that of natural platelets at about 

1/10,000th the concentration in the blood stream. 20 

clottocytes per cubic millimeter of blood.[8] The 

major risk associated with the clottocytes is that the 

additional activity of the mechanical platelets could 

trigger the disseminated intravascular coagulation 

resulting in multiple micro thrombi[9] 

 

Respirosite Nanorobot 

Respirocytesare the nanorobots designed as 

artificial mechanical red blood cells which are 

blood borne spherical 1µm diameter sized (Figure 

3). The outer shell is made of diamondoid 1000 

atm pressure vessel with reversible molecule-

selective pumps [10, 11]Respirocytes carry oxygen 

and carbon dioxide molecules throughout the body. 

The respirocyte is made up of 18 billion atoms 

which are properly arranged in a diamondoid 

pressure tanks. Up to 3 billion oxygen and carbon 

dioxide molecules can be stored in this tank 236 

times more oxygen would delivered to the body 

tissues by respirocytes when compared to natural 

red blood cells. 

 
Figure 3.  Artificial Red cell 

Each respirocyte consists of 3 types of rotors. 

While travelling through the body rotor releases the 

stored oxygen. The second type of rotor captures 

all the carbon dioxide in the blood stream and 

release at the lungs while the third rotor takes in the 

glucose from blood stream as fuel source [12, 13] 

There are 12 identical pumps which are laid around 

the equator; oxygen rotors on the left, water rotors 

in the middle and carbon dioxide rotors in the left. 

On the surface of respirocyte a gas concentration 

sensors are present. 

 

Through the lung capillaries when the respirocyte 

passes, Oxygen partial pressure will be high and 

Carbondixide partial pressure will be low, therefore 

the on board nano computer commands the sorting 

rotors to load in oxygen and release the carbon 

dioxide molecules [14]The water ballast chambers 

aid in maintaining buoyancy. To scavenge carbon 

monoxide and other poisonous gases from the body 

the respirocytes can be programmed. Artificial 

erythrocyte works as a respirocyte by mimicking 

the oxygen and carbon dioxide transport functions 

A 5 cc therapeutic dose of 50% respirocyte saline 

suspension containing 5 trillion nanorobots would 

exactly replace the gas carrying capacity of the 

patient’s entire 5.4 litres of blood. 

 

COMPONENTS OF NANOROBOTS 

Nanorobots constitutes fuel buffer tank, power 

supply, sensors, manipulators, motors, onboard 

computers, pumps, structural support and pressure 

tank The substructures in a nanorobots include 

 

Chemical sensor 

Chemical nanosensors can be planted in the 

nanorobot to monitor E-cadherin gradients. Thus, 

nanorobots programmed for such a task can make a 

detailed screening of the patient whole body. The 

electromagnetic waves are used to command and 

detect the current status of nanorobort inside the 

patient in various medical nanoarchitecture. And 

the mobile phone is used to collect information 

about the patients. [15, 16] 

 

Payload 

A small dose of drug/medicine holds in this void 

spaces. The nanorobots can flow through the blood 

and release the drug to the site of infection/injury. 

  

Micro camera 

Micro-camera can be included in nanorobot. When 

navigating through the body manually the operator 

can steer the nanorobots [17, 18] 
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Electrodes 

In the blood the electrodes are mounted on the 

nanorobot to form a battery using electrolytes. The 

cancer cells can also be killed by these protruding 

electrodes by generating an electric current, and 

heating the cells up to death. 

 

Lasers 

The harmful material like arterial plaque, blood 

clots or cancer cells can be burn by these laser.  

 

Ultra sonic signal generators 

When the nanorobots are used to target and destroy 

kidney stones these generators are used. 

 

Swimming tail 

As Nanorobot travel against the flow of blood in 

the body they will require a means of push to get 

into the body. 

 

ADVANTAGES 

• Use of nanorobot drug delivery systems with 

increased bioavailability. 

• Targeted therapy such as only malignant cells 

treated. 

• Reach remote areas in human anatomy not 

operatable at the surgeon’s operating table. 

• Non-invasive technique. 

• Computer controlled operation with nobs to 

fine tune the amount, frequency, time of 

release. 

• Better accuracy. 

• Drug inactive in areas where therapy not 

needed minimizing undesired side effects 

• Less post treatment care - As it is minimally 

invasive technique, therefore less post 

treatment care is required 

 

DISADVANTAGES 

• The initial design cost is very high. 

• The design of this nanorobot is a very 

complicated. 

• Electrical systems can create stray fields which 

may activate bioelectric based molecular 

recognition systems in biology. 

• Electrical nanorobots are susceptible to 

electrical interference from external sources 

such as electric fields, EMP pulses, and stray 

fields from other in vivo electrical devices. 

 

APPLICATIONS OF NANOROBOTS 

Nanorobotics in Surgery 

Through vascular systems and other cavities 

surgical nanorobots are introduced in the human 

body. Surgical nanorobots act as semi-autonomous 

on-site surgeon inside the human body and are 

programmed or directed by a human surgeon.  

Various functions like searching for pathogens, and 

then diagnosis and correction of lesions by nano-

manipulation synchronized by an on-board 

computer while conserving and contacting with the 

supervisory surgeon through coded ultrasound 

signals  was performed by this programmed 

surgical Nanorobot. Nowadays, the earlier forms of 

cellular nano-surgery are being explored. For 

example, a micropipette rapidly vibrating at a 

frequency of 100 Hz micropipette comparatively 

less than 1 micron tip diameter is used to cut 

dendrites from single neurons .To damage the cell 

capability this process is not powerfull. 

 

Breaking up kidney stones 

The pain occurs  in the Kidney stones is very 

intense , for the larger stone it is very  difficult  to 

pass.By using ultrasonic frequencies doctors break 

up large kidney stones, but it's not always effective. 

Using a small laser nanorobot could break up a 

kidney stones 

.  

Figure 4. Breaking up kidney stones by laser 

Treating arteriosclerosis 

Arteriosclerosis is the condition where plaque are 

formed along the walls of arteries.  By cutting 

away the plaque Nanorobots could conceivably 

treat the condition, which would then enter the 

bloodstream. 

 
Figure 5 Fatty substances in wall of artery 

Breaking up blood clots 

The complications can occurs by the blood clot 

ranging from muscle death to a stroke. Nanorobots 

circulates in blood stream to break a clot. This 

robot must be able to remove the blockage without 
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losing small pieces in the bloodstream is one of the 

most dangerous application of nanorobort... The 

robot must also be small size so that it doesn't 

block the flow of blood itself. 

 

Nanorobots in cancer detection andtreatment 

With the current stages of medical technologies and 

therapy tools cancer can be successfully treated. 

However, a decisive factor to determine the 

chances for a patient with cancer to survive is: how 

earlier it was diagnosed; what means, if possible, a 

cancer should be detected at least before the 

metastasis has begun.The development of efficient 

targeted drug delivery to decrease the side effects 

from chemotherapy another important aspect to 

achieve a successful treatment for patients. [21-27] 

 

To navigate as blood borne devices the properties 

of nanorobots, they can help on such extremely 

important aspects of cancertherapy. Nanorobots 

with embedded chemicalbiosensors can be used to 

perform detection oftumor cells in early stages of 

development insidethe patient's body. Integrated 

Nanosensors canbe utilized for such a task in order 

to find in densityof E-cadherin[28-30]Signals. 

Therefore a hardwarearchitecture based on 

nanobioelectronics isdescribed for the application 

of Nanorobots forcancer therapy. Analyses and 

conclusions for theproposed model are obtained 

through real time3D simulation [31-36] 

 

Nanorobots in Gene Therapy  

Medical Nano robots can readily treat genetic 

diseases by comparing the molecular structures of 

both DNA and proteins found in the cell to known 

or desired reference structures [37-40] any 

irregularities can then be corrected, or desired 

modifications can be made in place. In some cases, 

other than the repair the chromosomal replacement 

therapy is more efficient Stretching a supercoil of 

DNA between its lower pair of robot arms, the 

Nano machine gently pulls the unwound strand 

through an opening for further analysis.  

 
Figure 6 Nanorobot repairs DNA chain 

Meanwhile, detach regulatory proteins detach from 

upper arm from the chain and place them in an 

intake port.The information stored in the database 

of a larger nano computer positioned outside the 

nucleus the molecular structures of both DNA and 

proteins are compared. By a communication link it 

was connected to the cell repair ship. Irregularities 

found in either structure are corrected and the 

proteins reattached to the DNA chain [41-43] 

which re-coils into its original form. The repair 

vessel would be smaller than most bacteria and 

viruses, with a diameter of only 50 nanometers, yet 

capable of therapies and cures well beyond the 

reach of present-day physicians.Internal medicine 

would take on new significance with trillions of 

these machines coursing through a patient’s blood 

stream. At the molecular level disease would be 

attacked, and such maladies as cancer, viral 

infections and arteriosclerosis could be wiped out. 

 

CONCLUSION: 

To diagnose and treat various medical conditions 

like cancer, diabetes, arteriosclerosis, kidney stones 

etc. the Nano robotics are found to exhibit strong 

potential. They will provide personalized 

treatments with improved efficacy and reduced side 

effects Nanorobots can offer a number of 

advantages in drug delivery over present methods. 

These include more bioavailability, targeted 

therapy, fewer surgeon mistakes; reach remote 

areas in human anatomy, large interfacial area for 

mass transfer, non-invasive technique, computer 

control of delivery, better accuracy, less side 

effects and greater speed of drug action. 

Nanotechnology will change health care and 

human life more profoundly than other 

developments consequently they will change the 

shape of the industry, broadening the product 

development and marketing interactions between 

Pharma, Biotech, Diagnostic and Healthcare 

industries. 
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