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ABSTRACT

DNA nanorobots is a novel technology in the 
treatment of cancer that could provide site-specific 
intervention which is more accurate and causes the 
least harm to normal tissues. Cancer therapies, such 
as chemotherapy and radiation, are not limited by 
systemic intoxication and lack of specificity. DNA 
nanorobots, made of biocompatible materials and 
programmed to perform a certain task, could be 
used to navigate the bloodstream and identify, 
target, and treat malignant cells with a high level of 
selectivity. These nanoscale systems use molecular 
recognition, logic-gated drug delivery and real-time 
diagnostics to bring about successful tumor 
eradication and drug therapy monitoring. Although 
some issues like biocompatibility, mass production, 
and regulatory issues still exist, improvement in 
nanotechnology is quickly bridging these gaps. 
DNA nanorobots based on natural and biomimetic 
concepts can be used to transform cancer therapy, 
providing safer and more effective and highly 
personalized therapeutic solutions, and could be 
expanded to diagnostics, regenerative medicine and 
other medical applications besides oncology.

KEYWORDS: DNA Nanorobots; Targeted Cancer 
therapy; Logic gated drug delivery; Molecular 
recognition; Personalized medicine

I. INTRODUCTION

Cancer is an intricate and devastating 
illness that still claims its toll on the lives of 
people. It has been demonstrated to have achieved 
massive improvements with traditional therapies 
similar to chemotherapy and radiation; nonetheless, 
the therapies always possess onerous side effects 
and minimal effectiveness against some 
excrescences. Of interest has emerged the 
nanorobotics as a promising frontier in the dirty 

business of seeking additional and responsive 
curatives. This paper investigates the possibility of 
nanorobots to revolutionize cancer therapy, based 
on the recent discovery and pushing the critical 
discoveries that highlight the eventuality of the 
revolution. Systemic toxin and the unavailability of 
accurate targeting are currently the limitations of 
cancer treatment. A new solution to these 
limitations is nanorobots, nanoscale bias capable of 
doing certain tasks. This paper is a review of the 
implicit actions of nanorobot in treating cancer that 
include targeted delivery of medicine, ablution of 
excrescence, and early diagnosis Nanorobots are 
capable of traversing in the bloodstream, 
identifying cancer cells, andThey c "Delivering 
drugs directly to tumors helps minimize damage to 
healthy tissues.an also help track how well a 
treatment is working in real- time and descry 
cancer rush at an early stage.Although there are still 
challenges like comity with the body, large- scale 
product, and nonsupervisory blessing, progress in 
nanotechnology is bringing nanorobots closer to 
getting an important part of unborn cancer 
treatment 1. The various cancer treatments that are 
presently used include chemotherapy, radiation 
therapy, or a combination of both surgery, 
immunotherapy, targeted therapy, stem cell 
therapy, and hormone therapy 2. Nanotechnology 
involves the design, development, and 
manipulation of materials at the nanoscale, where 
unique physical and chemical properties emerge 3. 
The research of robots on the nanoscale 
nanorobotics and in situ technology - 
nanotechnology - is coming to fruition.Nanorobots 
are the devices that are able to sense, actuate, 
signal, process information, have intelligence, or 
swarm or swarm behaviors at nanoscale 4.There are 
various components of nanorobots that perform 
certain tasks, each component is built to a specific 
nanoscale size that can vary between 1-100nm 5,6. 
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Nanorobots (aka Nanorobots) is the term being 
used in an emergent research field and they are also 
called 'nanites', 'nanoids', 'nanomachines', or 'nano-
mites' 3,6. but if simply said, Theterm nanorobot has 
two words to base its understanding - 'nano' and 
'bot' the 'nano' applies to a very small synonym, we 
can equate 'nano' with minute, the 'bot' isa device 
we can expect to be controlled, we would normally 
assume this to be programmed - and this is a 
shorthand portion of what we might call a robot 3.

Nanotechnology, once considered a 
concept of science fiction, is now emerging as a 
practical and advancing scientific reality. 
Nanorobots are the leaders in this revolution 
nanometers (billionths of a meter) in size, that 
could transform and alter most areas, including 
medicine and industry, environmental science and 
so on. One could just imagine swarms of these little 
robots going through the human blood system, 
specifically attaching drug therapies to the cancer 
cells, or it could be used to repair damaged tissues 
on a cellular level. Nanorobotics is still in its 
infancy, but it promises to provide solutions for 
some of the world’s greatest challenges. 
Nanorobots differ from larger, more visible robotic 
devices, in that they are built at the atomic or 
molecular level. They are not simply miniaturized 
versions of conventional robots. Instead, they rely 
on unique properties of materials at the nanoscale, 
such as quantum mechanics and surface forces, to 
perform their tasks 7-15. Advancements in various 
domains such as manufacturing, computation, 
transducers, and manipulation have shown promise 
in enabling the future creation ofnanorobots. The 
design and manufacturing of the early nanodevices 
and nanoelectronic systems was possible with the 
use of deep UV lithography in complementary 
metal oxide semiconductor (CMOS) very-large-
scale integration (VLSI) design 16. Verification 
Hardware Description Language (VHDL) has 
proved to be the standard method used in the 
integrated circuit (IC) manufacturing industry to 
design verification and efficient implementation 17. 
Nanorobots have the capability of using sound 
sensors to communicate with each other on a long-
range basis using low-power CMOS technology 
and submicron system-on-chip (SoC) architecture. 
18.

II. HISTORY

Cancer is a dreadful disease which is 
unbiased, affecting the rich and poor, adults and 
children alike. Hippocrates is said to have coined 

the name “cancer” for this disease. He suggested 
that the human body is regulated by four vital 
fluids—blood, phlegm, yellow bile, and black bile. 
Increase in black bile causes cancer 19. A few years 
back, scientists have detected cancer in the bones of 
mummies of Egypt 20 and Greece and skeletal 
remains of a man in Amara west 21 (which is Sudan 
now). Although cancer was not widespread during 
ancient times, remedies for cancer have been 
mentioned in Egyptian literature and art 22. 
Scientists believed that the carcinogens from 
burning wood, from the fireplace, etc., were 
responsible for cancer in those days 23.

2.1. Nanoroborts historical perspective

In his remarkably prescient 1959 talk 
“There’s Plenty of Room at the Bottom,” the late 
Nobel physicist Richard P. Feynman proposed the 
idea of using machine tools to build progressively 
smaller tools, eventually reaching the atomic scale. 
He also recognized the potential medical 
applications of such technology. For instance, he 
imagined miniature machines that could function 
inside the human body. As he explained, a 
mechanical surgeon could be swallowed, travel 
through blood vessels, reach the heart, and identify 
a faulty valve before repairing it with precision. He 
also proposed that tiny machines could be 
permanently placed inside the body to help support 
organs that do not function properly. In his 
landmark 1959 lecture, Feynman also extended 
these ideas to the study and manipulation of 
biological cells, that we can fabricate an object 
which moves at such a scale” The vision behind 
what Feynman was saying became a serious 
research question 20 years later when Eric Drexler, 
In a technical paper 24, suggested that nanodevices 
constructed out of biological components could be 
made to explore human cells and even perform 
repairs inside them. This was then succeeded ten 
years later with the seminal technical book 25 by 
Drexler on the foundations of molecular machine 
systems and molecular manufacturing and later by 
technical books on medical nanorobotics by Freita. 
Nanorobot swarms can work collectively to carry 
out both microscopic and macroscopic tasks. These 
may include non-replicating systems as well as 
theoretical self-replicating ones in natural 
environments 26. The term ‘nanorobot’—also 
referred to as ‘nanite,’ ‘nanogene,’ or ‘nanoant’—is 
often used informally or even pejoratively, whereas 
the precise technical term in scientific and 
engineering contexts is ‘nanorobot.’ Some 
researchers in the field argue that self-replicating 
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nanorobots operating outside controlled factory 
settings are not an essential component of 
productive nanotechnology and that the process of 
self-replication, In case it was developed, it could 
be inherently safe. They also maintain that the free-
forging replicators do not actually exist in their 
present plans of developing and making use of 
molecular manufacturing 27.

Fig no 1: Historical perspective of Nanorobots

III. MATERIALS OF NANOROBOTS

Designing nanorobots to operate at the nanometer 
scale within tumor tissues and cells mainly relies 
on using biocompatible materials. One of the main 
challenges in medical nanorobot design lies in 
materials and surface science, since the 
functionality of a microrobot is largely governed by 
its surface properties. Molecular interactions 
between biological systems and the nanorobot’s 
surface strongly influence its movement and 
control within the biological microenvironment. 
For this reason, nanorobots are typically 
constructed from biocompatible or biodegradable 
materials. These materials not only allow the 
nanorobots to safely dissolve or degrade after 
completing their tasks, but also enable them to 
perform a wide range of precise functions. Such 
tasks include detecting tumor cells or tissues, 
delivering and releasing therapeutic cargo in 
response to physical signals, disease biomarkers, or 
local changes in temperature and pH 28-31. 
Additionally, the materials must be flexible and 
deformable to maintain the structural and 
mechanical performance of nanorobots in human 
biological environments 32,33. Nanorobots should 
also have good manoeuvrability in three-
dimensional spaces, especially in viscous and 
elastic body fluids, and in complex organ-like 
systems, to be effective. Moreover, adaptation and 

localization in a broad spectrum of biological 
conditions is necessary to incorporate stimulus-
sensitive material in the capacity of nanorobots to 
adapt and work 34.

IV. COMPONENTS OF NANOROBOTS

4.1. Sensors

This is the essential part of nanorobots. In 
external, the sensor has two prime objectives: to 
locate the target spot and to measure alterations of 
the nanorobot functional characteristics. 
Cantilevers and carbon paste electrodes (CPE) are 
one of the sensors used in the nanorobots applied 
for pharmaceutical and medicinal aspects. 

This will detect some signals or molecules 
in the surrounding environment and this will 
subsequently cause the nanorobot to move and 
follow its target. 

4.2. Actuators

Actuators have been utilized to move and 
manipulate. They could be powered through 
chemically, by a magnetic field or even ultrasound. 
Actuators in DNA Nanorobots are specialized 
molecular components that convert chemical, 
thermal, or physical signals into mechanical 
actions, enabling the Nanorobot to move, change 
shape, or release a therapeutic payload in response 
to specific stimuli. These actuators are fundamental 
for programmable drug delivery, targeted cancer 
therapy, or diagnostic functions, and are typically 
constructed using principles of DNA origami and 
molecular self-assembly. 

Fig no 2: Actuators of Nanorobots in oncotic 
mechanism
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4.3. Power Source

The nanorobot must be strong, which has 
been confirmed by several stability tests. There are 
both internal and external power sources for 
nanorobots. External source Nanorobots need 
external power sources; they can be located in the 
human circulation and operate at body temperature. 
Internal source Nanorobots in a rechargeable 
battery are utilized and involved in various 
activities, yet the battery recharges through an 
internal source. 

This becomes a significant point of 
concern, as the energy required to supply it is 
necessary and, scientists have considered the 
options of using chemical energy, external 
electromagnetic fields and even using power 
tapping into the body processes. 

Fig no 3: Power sources of Nanorobots in cancer 
therapy

4.4. Control System

This enables the nanorobot to respond to 
orders and act as a pre-written performing robot. 
This can either be within the microprocessors or 
external control by radio waves or any other signal. 
The possibilities of nanorobotics are endless 
indeed.

Fig no 4: Nanorobots with its actuator, sensor for 
targeted therapy

4.5. Medicine

They are regarded as one of the most 
radical innovations, and they are able to 
revolutionize the pharmaceutical administration 
process by introducing very precise therapies that 
would minimize drug toxicity. They might also be 
programmed to carry out microsurgeries, clear 
blockages in arteries and even repair damaged 
DNA--they may act as mini-patrol through the 
body, which identify diseases and eradicate them 
before they are felt.

4.6. Manufacturing

Nanorobots would make it possible to 
assemble nanomaterials the most precise possible, 
which would result in creation of more powerful, 
lightweight, and efficient products. They can also 
find application in other advanced surface coating 
as well as microchip fabrication which will further 
advance the technology. 

4.7. Environmental cleaning

Nanorobots have great potential in the 
environment, especially in cleaning up of 
contamination of water and soil. Decomposition of 
toxic substances into non-toxic products would 
help to develop sustainable waste management 
plans and play a significant role in the 
environmental protection and restoration in the 
long run. 

4.8. Data storage 

The use of Nanorobotics would be 
implemented to create very high density data 
storage devices that would store large amount of 
information in a small space. DNA Nanorobots can 
use molecular data storage principles to digitally 
encode, store, and process information with high 
density and durability. Information is encoded into 
DNA sequences using different biochemical 
approaches, such as manipulating nucleotide 
sequences, geometric DNA nanostructures, and 
epigenetic modifications. Data reading, writing, 
encryption, and erasing are achieved by 
biochemical reactions, molecular keys, and 
nanopore or gel-based sensors 35. 

4.9. Consumer Products

Nanorobots have the potential to improve 
much of the common products such as self cleaning 
fabrics, increased capabilities in smartphones and 
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improved sensors in machines. Not with standing 
the potential of nanorobotics, there are several 
challenges, which would be significant to consider 
before the realization can be achieved. Powering 
and Propulsion: It is highly imperative to engineer 
trouble-free and efficient sources of power and 
propulsion of nanorobots in the complex 
environments. Control and Communication: There 
should be the development of effective methods of 
controlling and communication with nanorobots in 
vivo without harming the host.

4.10. Biocompatibility

The nanorobots were to be harmless to the 
body, and should not cause an adverse reaction. 
Scalability and Manufacturing: Mechanisms to 
generate nanorobots on a large scale in a cost-
effective and scalable manner should be created in 
order to become widespread 1.

Fig no 5: Components of Nanorobots

V. WORKING METHODOLOGY OF 
NANOROBOTS

            These nanorobots are guided by aptamer-
encoded logic gate 36. Any form of nanoparticle can 
be reconfigured to autonomous 5iocomputing 
structures with the ability to perform Boolean logic 
gates (NAND, NOT, AND, and OR). DNA is a 
natural computing substrate, and hence has been 
used with a wide range of logic circuits and 
robotics 37. Logic-gating has also been developed in 
DNA-based nanotechnology, in which logic-gating 
elements are directly incorporated into DNA, with 
special inputs causing a disruption of DNA 
structure 38. A number of types of DNA 
5iocomputing are already shown. More recently, 
nanoscale robots with dynamic interactions inside 
the body have been designed based on DNA 

origami. The logical outputs generated by these 
interactions enable the nanorobot to close or open 
so that it can release drugs precisely when it finds 
the target cell 23.

VI. SITE SPECIFIC ACTIONS IN 
CANCER CELLS

6.1. Targeted Cell Recognition

 DNA nanorobots are engineered to 
recognize specific molecular markers 
present on cancer cells, such as unique 
receptors or an acidic tumor 
microenvironment (pH ~6.5 compared to 
healthy tissues at pH ~7.4) 39-43.

 Mechanisms include aptamer-based 
targeting (e.g., anti-HER2 aptamer) that 
binds to cancer-specific proteins, 
triggering internalization and cell death 
40,43.

Fig no 6: Nanorobots for targeted cell recognition

6.2. Triggered Drug Delivery and Apoptosis

 Upon locating cancer cells, nanorobots 
can unfold or activate their therapeutic 
cargo in response to tumor-specific stimuli 
(such as pH or marker expression) 39,41-42.

 Drug-loaded DNA nanorobots deliver 
chemotherapy, siRNA, or inhibitors 
directly into malignant cells, greatly 
increasing efficiency and reducing side 
effects compared to standard treatments 42.

 Some nanorobots are equipped with 
“death receptors” that induce apoptosis 
selectively in tumor cells under acidic 
conditions, sparing healthy cells 39-40.
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6.3. Molecular Disruption

 Advanced nanorobots can interfere with 
key oncogenic pathways, like 
HER2/PI3K/AKT signaling, leading to 
cell cycle arrest and apoptosis 20.

 DNA robots can carry siRNA or other 
gene-editing molecules to silence cancer-
associated genes after entering cells, 
achieving targeted gene therapy 42.

6.4. Locomotion and Guidance

 DNA nanorobots can navigate the body by 
responding to different types of gradients 
such as chemical, magnetic, or acoustic 
signals. This ability allows them to cross 
biological barriers and reach tumors that 
are deep-seated or widely spread 
throughout the body 41.

 Magnetic or ultrasound guidance allows 
precision targeting and release of 
therapeutic agents at the tumor site, 
observed in real-time by imaging 42.

6.5. Safety and Selectivity

 The DNA origami structure is 
programmable for strict selectivity, 
functioning only in diseased environments 
and minimizing harm to healthy tissue 39,43.

 Overall, DNA nanorobots promise less 
toxicity, greater specificity, and the 
potential for real-time responsive cancer 
therapy 39,42.

Fig no 7:  Precision in cancer therapy

VII. DIAGNOSTICS

The DNA nanorobots diagnostics in cancer therapy 
Oncolytic applications Diagnostics DNA 

nanorobots may be used to detect cancer 
biomarkers, track tumour microenvironment 
alterations, and allow real-time tracking of 
therapeutic responses.

7.1 Principle of DNA Nanorobot Diagnostics

DNA nanorobots are engineered to recognize and 
bind specific cancer-associated molecular targets, 
such as tumor microRNAs (miRNAs), proteins, or 
cellular markers. Nanorobots can then be used to 
select malignant and normal cells by incorporating 
logic-gated recognition or catalytic amplification 
systems and produce amplified diagnostic 
responses, usually in the form of a fluorescence or 
colourimetric signal.

7.2 Types of Diagnostic Applications

     Tumor Biomarkers Detection: DNA nanorobots 
may be programmed to detect tumor miRNAs (e.g. 
miR-21, miR-125b) or proteins (e.g. HER2) in an 
ultrasensitive manner.

7.2.1 Monitoring Intracellular Processes 

Other types of DNA 
nanorobotics are able to penetrate cells and identify 
abnormal gene expression or cellular activity in sub 
cellular compartments, like mitochondria.

7.2.2 Combined Sensing and Therapy

                                       Targeted therapy 
Diagnostic nanorobots can be designed to release 
drugs on target detection, so they trigger diagnosis 
and therapy (theranostics).

7.3 Common Diagnostic Methods Integrated 
with DNA Nanorobots

7.3.1 Fluorescence Signal Amplification

The hairpin assembly Catalytic hairpin assembly 
(CHA) and strand displacement reactions are used 
to increase fluorescence signals in sensitive 
biomarkers detection.

7.3.2 CRISPR/Cas-based Detection



International Journal of Pharmaceutical research and Applications
Volume 11, Issue 2, Mar-Apr 2026, pp:355-367 www.ijprajournal.com ISSN: 2456-4494
                                     

DOI: 10.35629/4494-1102355367   | Impact Factor value 7.429   ISO 9001: 2008 Certified Journal       Page 7

CRISPR/Cas system (e.g., Cas13a detecting RNA) 
can be used with DNA nanotechnology to build on 
specificity and signal output in cancer diagnostics.

7.3.3 .Imaging Modalities

Nanorobots may also be used as contrast agents in 
high-resolution imaging or ionization-based 
detection and help to detect the tumor early 43.

VIII. RECENT ADVANCES OF 
NANOROBOTS IN THE FIELD OF 

BIOMEDICINE

The possible influence of nanorobots on 
biomedicine cannot be overestimated, because they 
provide the perspectives of changing healthcare 
with the help of greater accuracy and minimal 
invasiveness of the interventions at the nanoscale. 
The subsequent paragraphs give the major areas 
that nanorobots are actively being developed in 
biomedical applications: 44.

8.1 Microbiology

Nanobiotechnology has gone hand in hand 
with microbiology and has permitted early micro- 
and nanorobotic. The effective propulsion in the 
blood vessels is still a significant issue and one 
solution that has been provided is the use of 
magnetotactic bacteria like Magnetococcus spp. 
and Magnetospirillum magneticum. These animals 
have 1520 magnetosomes with 15 magnetite 
crystals (~50nm each) enabling accurate magnetic 
maneuvering 45, 46. The tiniest known magnetotactic 
organisms (approaching the nanoscale at 0.5 mu) 
such as in marine sea Magnetospirillum are 
investigated toward the nanoscale limit and have 
been investigated in intravascular navigation. Their 
movement is controllable under the influence of 
external magnetic fields, allowing the development 
of hybrid bio-nanorobotics to deliver drugs or 
synthetic antibodies to a specific location 48. They 
also need not be solely diagnostic in that they can 
be used to sense in microvascular and capillary 
networks where bigger robots are too large to be 
useful effectively in diagnostic roles 49. they can 
also perform the role of a nanosensor. A two-layer 
solution to overcome size and speed constraints has 
been suggested whereby bigger robotic carriers 
launch smaller nanorobots on the target location to 
deliver local action.

Fig no 8: Nanorobots in Microbiology

8.2 Cancer Therapy Using Nanorobots

Nanorobots promise a lot in the field of 
cancer since early diagnosis and specific therapy 
play an important role. Nanorobots with built-in 
chemical biosensors would be able to tell the 
presence of early tumor markers, like a loss of E-
cadherin, which is a crucial indicator of cancer 
progression 50. In addition to diagnosis, nanorobots 
have potential to improve surgical oncology 
whereby they can provide minimally invasive 
navigation that can substitute radioisotope-guided 
lymph node surgery, and they can also limit 
hospitalization. The strongest property that they 
have is the targeted drug delivery which is able to 
overcome the systemic toxicity found in the 
conventional chemotherapy and the drugs are 
released at the tumor sites only when attached to 
receptors 51. One of the latest designs is that of 
DNA-based nanorobots, which are designed to stay 
closed until they encounter a tumor-specific signal, 
at which point they open and release the therapy 
specifically to the tumor. The devices have a 
propulsion system and an energy supply as the in-
built features, marking a significant advancement 
in autonomous and intelligent cancer treatment 52.
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Fig no 9: Detection of Tumor biomarkers 
(Ultrasensitive detection)

8.3 Biologically inspired nanorobots

Nanorobots may form themselves or be 
outwardly legitimized as a system of networks 53. 
New studies concentrate on the biologically-
inspired designs, which involve the utilization of 
DNA, carbon nanotubes, and proteins in order to 
achieve programmed cellular functions, 
transforming chemical energy into motion 54. The 
biomolecular motors are preferred because of their 
rapidity, adaptability, and powerful molecular 
recognition 54. One of the biggest obstacles still lies 
in the development of constant interfaces between 
organic and inorganic components, such as binding 
between the DNA strands with the VPL engines or 
the hydrophobic SWNTs with the hydrophilic DNA 
using encapsulated PNA 55,56 . Organic nanorobots 
promise despite the ability to integrate and the 
complexities at the system level as there are 
apparent benefits over inorganic nanorobots 57. 
Developments have been made on the 
incorporation of genetic commands into 
nanomaterials and surface modification to suit 
biological requirements 58. Biohybrid systems (e.g. 
motors based on bacteria) provide natural 
propulsion and response to the environment 59.

The concept of nanorobotic propulsion is 
based on microbial movement, in particular on 
flagellar systems in prokaryotic and eukaryotic 
cells 60 61. Such biological principles have been used 
to make better navigation and targeted drug-
delivery approaches. Biohybrid magnetotactic 
bacteria and flagellum-based micromotors 
demonstrate great speed and magnetic 
controllability, and can effectively be applied in a 
capillary-scale application 62. There are still some 
challenges in maintaining the biological 

functionality and easing multi-component 
architectures 64. However, considerable advances 
have resulted in flexible, magnetic and catalytic 
bioinspired nanorobots with high potential of 
nanomedicine in the future.

Fig no 10: Nanorobots in cancer therapy

8.4 Prospects of nanorobots for use in 
hematology

            Hematology offers many opportunities for 
advancing nanomedicine and nanorobotics, from 
artificial oxygen delivery to restoring normal blood 
clotting. Respirocytes are one example—micron-
sized nanorobots designed to mimic red blood cells, 
equipped with nanoscale components (e.g., a 58-
nm microprocessor and 14-nm gas-loading rotors). 
They can carry 236 times more oxygen than natural 
RBCs and may one day serve as a safer alternative 
to blood transfusions 65. Nanorobotics may also 
improve hemostasis, overcoming limitations such 
as the ~5-minute natural clotting time and the risks 
associated with platelet transfusions. A proposed 
platelet-like nanorobot, the choanocyte, about 2 
microns in size with a 0.8-nm mesh and clot-
inducing proteins, could mimic platelet function 
and target vascular injuries 66. Another application 
involves microbivores, phagocyte-like nanorobots 
that selectively bind and destroy pathogens such as 
HIV or E. coli. These devices could theoretically 
clear septicemia within days and offer a new 
strategy against rising antibiotic resistance 67. 

8.5 Neurosurgical prospects of nanorobots

                               Nanotechnology is moving at a 
very high speed towards practical use, and 
neurosurgery is among the disciplines that are 
utilizing the changes the most. Its advantages are 
early diagnosis of diseases, minimum invasive 
monitoring of the brain and targeted delivery of 
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drugs. Advances in MEMS are allowing handling 
at cellular and molecular scales to be done now 68. 
Nanotechnology helps in the regeneration of axons 
in the damage of nerves and the spinal cord using 
the growth factors and scaffolds to aid in the 
creation of more connections. Manipulation of 
axons with high precision is possible using 
instruments such as a 40-nm nano-knife, di 
electrophoresis, fuse severed nerves with high 
precision using tools such as electrofusion, PEG-
mediated fusion, and laser-induced fusion 69, 70.

Nanorobotics presents a novel solution in the 
treatment of cerebral aneurysms that have a high 
mortality. Nanorobots intravascularly can be 
utilized to gauge the progression of an aneurysm 
through the levels of nitric oxide synthase and 
wirelessly transmit the alterations in the vessels, 
eliminating the costly imaging. The same platform 
could also be modified to be used in tumor 
detection and ischemia monitoring 71, 72.

IX. CONCLUSION

Nanorobotics, and DNA nanorobots 
specifically, is a new leap forward in cancer 
treatment and biomedicine in general. DNA 
nanorobots are precise, intelligent, and flexible at 
the molecular scale unlike more traditional methods 
of treatment (like chemotherapy and radiation), 
which usually destroy healthy tissues and have 
other serious side effects. They are able to identify 
cancer-specific messages, target drugs to tumors, 
real-time monitor treatment processes and even 
help in early diagnosis. Nanorobots, in addition to 
oncology, have been found to promise in a wide 
variety of areas: microbiology and hematology, 
neurosurgery and environmental applications, 
among others, and thus they represent one of the 
most useful inventions of the modern day science. 
Though there are still issues like the need to work 
on biocompatibility, mass production and 
regulatory clearance, nanotechnology 
advancements are filling such gaps. Based on 
natural systems, as well as on visionary concepts of 
decades past, recent developments are gradually 
turning nanorobotics into clinical practice. Further 
studies and advancements will soon see DNA 
nanorobots take center stage in precision medicine 
which is safer, effective and much more 
individualized especially in treating cancer and 
other diseases.
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