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Abstract:  

Cancer remains a leading cause of mortality worldwide, highlighting the urgent need for 

innovative approaches to early detection, accurate diagnosis, and effective treatment. Traditional 

methods often fall short in identifying cancer at its nascent stages or lack the precision required 

for personalized therapies. Emerging nanotechnology, particularly the development of nano-

sensors, offers a promising solution to address these limitations, paving the way for a new era in 

cancer care. This article explores the transformative potential of nano-sensors in various aspects 

of cancer management, drawing insights from recent advancements in nanomaterials and 

bioengineering. Invisible to the naked eye, yet possessing immense potential, nano sensors are 

poised to revolutionize a wide range of industries and reshape our future. These miniature marvels, 

fabricated at the nanometer scale (one billionth of a meter), are pushing the boundaries of sensing 

technology, offering unprecedented sensitivity, speed, and versatility. Their unparalleled accuracy 

and portability are poised to revolutionize diagnostics, drug delivery, personalized medicine, and 

overall patient care. As research progresses and technology matures, these tiny titans are poised to 

play a pivotal role in the fight against cancer, offering hope for earlier detection, more precise 

diagnoses, and more effective treatments, ultimately leading to improved patient outcomes. The 

future of cancer care may very well be written in nanoscale. 
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1. INTRODUCTION:  

Nano sensors are devices that detect and respond to minuscule changes in their environment. Their 

usefulness is based on the unique features of nanomaterials including nanowires, nanotubes, 

nanoparticles, and graphenes. These materials exhibit exceptional electrical, mechanical, optical, 

and chemical properties at the nanoscale, making them ideal for detecting subtle variations in: 

• Chemicals: Identifying specific molecules and monitoring concentrations. 



• Gases: Detecting pollutants, toxic gases, and even biomarkers in breath. 

• Physical parameters: Measuring pressure, temperature, flow, and strain with extreme 

precision. 

• Biological agents: Detecting pathogens, disease markers, and even single cells. 

 

The impact of nano sensors is already being felt across a multitude of sectors, with potential 

applications continuing to expand: 

• Healthcare: Nano sensors are transforming diagnostics, enabling the early identification 

of diseases like cancer and Alzheimer's. They can also be used for continuous monitoring 

of vital signs and personalized drug delivery based on real-time feedback. Imagine a future 

where wearable nano sensor patches constantly monitor your health and alert you to 

potential problems before they even manifest. 

• Environmental Monitoring: Nanosensors may detect contaminants in water, air, and soil 

with unprecedented accuracy. They can be installed in remote areas to monitor 

environmental changes and issue early alerts of potential threats. This information can be 

critical for creating effective environmental protection plans. 

• Food Safety: Nano sensors can detect contaminants and pathogens in food, ensuring food 

safety and preventing outbreaks of foodborne illnesses. They can also monitor the freshness 

of food and optimize storage conditions. 

• Defense and Security: Nano sensors can be used for detecting explosives, chemical 

warfare agents, and biological threats. They can also be integrated into surveillance 

systems for enhanced security. 

• Industrial Applications: Nano sensors can monitor industrial processes, detect defects in 

materials, and optimize energy efficiency. They can also be used in robotics and 

automation to improve precision and control. 

• Agriculture: Nanosensors may monitor soil health, optimize irrigation, and identify plant 

illnesses, resulting in higher agricultural yields and lower fertilizer and pesticide use. 

 

Nano sensors provide various advantages over regular sensors: 

• High Sensitivity: Nano sensors can detect even trace amounts of substances. 

• Real-time Monitoring: They can provide continuous and instantaneous data. 

• Small Size: Their miniature size allows for integration into small devices and minimally 

invasive applications. 

• Low Power Consumption: They take very little energy to operate. 

• Cost-Effectiveness: Mass production of nano sensors is becoming increasingly affordable. 

Despite their immense potential, nano sensors still face some challenges: 

• Scalability and Manufacturing: Developing cost-effective and reliable mass production 

techniques is crucial for widespread adoption. 

• Stability and Durability: Nano sensors need to be robust and maintain their functionality 

in harsh environments. 

• Biocompatibility: For biomedical applications, nano sensors must be biocompatible and 

non-toxic. 

• Data Interpretation & Analysis: Processing and understanding the massive volumes of 

data produced by nanosensors necessitates sophisticated algorithms and software. 



The future of nanosensors seems bright. Ongoing study and development activities are aimed at 

overcoming these obstacles and exploring new uses. We should anticipate to see increasingly more 

sophisticated and adaptable nanosensors emerge in the next years, revolutionizing industries and 

enriching our lives in a variety of ways[1-10]. 

Nanosensors are a game-changing technology that has the potential to transform several areas. As 

research and development progresses, we may expect increasingly more sophisticated and 

significant uses for these microscopic wonders, sculpting a future in which sensing is smarter, 

faster, and greater precise than ever before. The age of nanosensors is only beginning, and 

opportunities are virtually unlimited.  

 

2. NANOSENSORS PRINCIPLE:  

 
In a world increasingly reliant on data and precision, the field of sensing has undergone a revolutionary 

transformation. At the heart of this transformation lie nanosensors, tiny detectors that operate at the 

nanoscale, measuring physical, chemical, and biological quantities with unparalleled accuracy and 

sensitivity. These microscopic miracles are set to transform industries ranging from health and 

environmental monitoring to food safety and security. But exactly do such unseen investigators 

actually operate?  

Nanosensors take advantage of the unique features of nanoscale materials, which typically range 

from 1 to 100 nanometers. At this size, quantum mechanical phenomena dominate, resulting in 

drastic changes in material properties such as electrical conductivity, optical absorbance, and 

mechanical strength. This sensitivity to external stimuli serves as the foundation for nanosensors 

[11–21].  

Consider a tiny bridge composed of carbon nanotubes, the most widely utilized materials in 

nanosensor innovation. When a specific gas molecule binds to the surface of the nanotube, it alters the 

bridge's electrical conductivity. This change in conductivity, however small, can be detected and correlated 

to the presence and concentration of that gas. This principle of detection is applicable across various sensor 

types and target analytes. 

Nanosensors come in a variety of forms, each tailored to detect specific phenomena: 

• Mechanical Nanosensors: These sensors, like the carbon nanotube "bridge" mentioned 

earlier, utilize changes in mechanical properties like stress, strain, or vibration to detect 

target molecules or forces. They find application in pressure sensing, acceleration 

detection, and even in identifying the mass of individual molecules. 

• Chemical Nanosensors: These sensors react specifically with target chemicals, causing a 

detectable change in electrical, optical, or mechanical properties. Examples include sensors 

that detect pollutants in water or gases in the air, and even those that detect specific 

biomarkers for disease diagnosis. 

• Optical Nanosensors: These sensors rely on the relationship of light plus nanomaterials.  

• Changes in light absorption, emission, or scattering are used to detect specific analytes. 

Quantum dots and plasmonic nanoparticles are commonly employed in these sensors, 

allowing for highly sensitive and specific detection. 



• Biological Nanosensors (Nanosensors): These sensors are designed to detect biological 

molecules like DNA, proteins, or enzymes. They often incorporate biomolecules like 

antibodies or aptamers that selectively bind to the target analyte, triggering a detectable 

signal. They have immense potential in disease diagnostics, drug discovery, and 

personalized medicine. 

The general working principle of a nanosensor involves three key steps: 

1. Recognition: The sensor is intended to interact selectively with the subject analyte. This 

interaction can be physical adsorption, chemical bonding, or biological binding.  

2. Transduction: The interaction between the sensor and the analyte causes a change in a physical 

property of the sensor, such as electrical conductivity, optical absorption, mass, or resonance 

frequency. 

3. Signal Processing: This change is then converted into a measurable signal, typically an 

electrical signal, which is then amplified and processed to provide a quantitative 

measurement of the analyte. 

 

3. NANO-SENSORS IN HEALTHCARE:  

The medical field is continuously changing, spurred by technological developments and the 

constant search of more effective tests and treatments. Nano-sensors, minuscule devices designed 

for detecting biomarkers at previously unheard-of levels of sensitivity and specificity, are among 

the most promising medical innovations.  

Nanosensors, which typically range in size from 1 to 100 nanometers, use nanomaterials' unique 

features for interacting with biological systems on a molecular level.  Their unparalleled accuracy 

and portability are poised to revolutionize diagnostics, drug delivery, personalized medicine, and 

overall patient care[22-29]. 

These miniature marvels function by detecting specific molecules or changes within the body. 

They can be tailored to recognize a wide range of targets, including: 

• Biomarkers: Indicators of disease present in blood, urine, or other bodily fluids. 

• Infectious Agents: Viruses, bacteria, and other pathogens. 

• Cancer Cells: Early detection and monitoring of tumor growth. 

• Environmental Toxins: Assessing exposure levels and potential health risks. 

The power of nano-sensors lies in their: 

• High Sensitivity: Ability to detect even trace amounts of target molecules, enabling earlier 

and more accurate diagnoses. 

• Specificity: Precision in targeting specific molecules, reducing the risk of false positives. 

• Miniaturization: Small size allows for minimally invasive applications, such as 

implantable sensors or wearable devices. 

• Real-time monitoring provides constant information on a patient's state, allowing for 

proactive interventions. 

 

The potential uses of nanosensors in healthcare are broad and ever-expanding. Here are some 

important locations where they're having a significant impact.  

• Early Disease Detection: By detecting minute changes in biomarker levels, nano-sensors 

can identify diseases like cancer, heart disease, and diabetes at their earliest, most treatable 

stages. Imagine an ordinary blood test that might detect malignant cells years before 

existing treatments. 



• Point-of-Care Diagnostics: Portable nano-sensor devices are enabling rapid and accurate 

testing in doctors' offices, clinics, and even at home. This reduces the need for extensive 

lab analyses, resulting in speedier medical and therapeutic decisions.  

• Nano-sensors enable personalized medicine, allowing clinicians to modify treatment 

strategies for maximum efficacy and minimum side effects. This is especially useful for 

disorders that require exact medicine dosages, like chemotherapy.  

• Integrating nano-sensors with drug delivery systems allows for targeted medication 

distribution to affected cells or tissues. This increases therapy efficacy while reducing 

injury to healthy cells.  

 

Wearable nano-sensor systems continually monitor vital signs such as heart rate, body 

temperature, and blood glucose levels, notifying individuals and healthcare practitioners to 

potential issues in real-time. This is especially useful for treating chronic illnesses like diabetes 

and cardiovascular disease.  

• Nano-sensors improve the resolution and brightness of medical imaging procedures 

such as MRI and CT scans, resulting in clearer and more detailed images for better 

diagnosis.  

While the potential of nanosensors is evident, numerous difficulties must be overcome before their 

widespread adoption:  

• Biocompatibility: Ensures nano-sensors are safe and do not create negative 

reactions in the body.  

• Developing cost-effective technologies for mass-producing nano-sensors.  

• Navigating difficult regulatory routes for approval and commercialization.  

• Ensuring patient data security and privacy when using nano-sensor devices.  

 

Despite these obstacles, the prospect of nano-sensors in healthcare looks promising. Ongoing 

research aims to address these difficulties and produce further advanced and adaptable nano-sensor 

technology. Expect to see enhanced materials and designs that improve sensitivity, specificity, and 

durability.  

• Integration with AI for automatic data analysis as well as personalized 

recommendations.  

• Expanding uses beyond diagnostic and drug delivery, including regenerative 

healthcare and tissue engineering.  

 

Nano-sensors promise a paradigm change in healthcare, with the potential to transform diagnosis, 

treatment, and illness management. 

•  These tiny titans are poised to play an increasingly crucial role in our pursuit of a healthier 

and more personalized future. As research and development continue, we can anticipate a 



world where diseases are detected and treated earlier, more effectively, and with greater 

precision, thanks to the transformative power of nano-sensors. 

 

 

4. NANO-SENSORS TRANSFORMING CANCER CARE: 

Cancer remains a formidable foe, demanding increasingly sophisticated tools for early detection, 

precise diagnosis, and effective treatment monitoring. Enter nano-sensors: miniature devices with 

the potential to revolutionize almost every aspect of cancer care. These microscopic marvels, 

measuring just a few billionths of a meter, are poised to unlock unprecedented insights into the 

disease at its earliest stages and pave the way for personalized and targeted therapies. 

Nano-sensors are essentially tiny detectors designed to identify and measure specific biological 

molecules or physical changes within the body. Their key strength lies in their ability to interact 

with cells and tissues at the nanoscale, the level where crucial biological processes occur. This 

intimate interaction allows for the detection of subtle indicators of cancer that would otherwise be 

missed by conventional methods. 

The implications for cancer care are profound: 

• Early Detection: Many malignancies are treatable if diagnosed early.. Nano-sensors have 

the potential to identify cancer biomarkers, such as proteins and nucleic acids, at 

exceedingly low concentrations, allowing for diagnosis even before symptoms manifest. 

• Precise Diagnosis: Nano-sensors can differentiate between different types of cancer based 

on their unique molecular signatures. This leads to more accurate diagnoses and tailored 

treatment plans. 

• Targeted Therapy: Nano-sensors can be incorporated into drug delivery systems, 

ensuring that chemotherapy and other treatments reach cancer cells directly, minimizing 

damage to healthy tissues and reducing side effects. 

• Treatment Monitoring:  change dosages and methods as necessary. 

• Personalized Medicine: By providing a detailed molecular profile of each patient's cancer, 

nano-sensors enable the development of personalized treatments tailored to the individual's 

specific needs and genetic makeup. 

 

Nanosensors use a variety of sensing techniques, which frequently depend on physical, chemical, 

or biological principles. Some common approaches include: 

• Optical Nano-Sensors: These sensors use light to detect cancer biomarkers. When a 

biomarker binds to the sensor, it changes the way light is reflected or emitted, signaling its 

presence. 

• Electrochemical Nano-Sensors: These sensors measure electrical currents or voltages to 

detect cancer biomarkers. When a biomarker binds to the sensor, it changes the electrical 

properties of the sensor, indicating its presence. 

• Mechanical Nano-Sensors: These sensors measure physical changes, such as vibrations 

or mass, to detect cancer biomarkers. When a biomarker binds to the sensor, it changes the 

physical properties of the sensor, signaling its presence. 

These sensors can be deployed in various ways, including: 

• In Vitro Diagnostics: Nano-sensors integrated into lab-on-a-chip devices can analyze 

blood, urine, or tissue samples to detect cancer biomarkers. 



• In Vivo Imaging: Nano-sensors injected into the body can target tumors and provide real-

time imaging of cancer progression and treatment response. 

• Implantable Sensors: Nano-sensors implanted near tumors can continuously monitor the 

local environment and provide valuable information for personalized treatment strategies. 

 

While still in its early phases of research, nano-sensor technology has enormous potential for 

revolutionizing cancer treatment. Research is actively underway to improve the sensitivity, 

specificity, and biocompatibility of nano-sensors. Scientists are also exploring new ways to 

integrate these sensors into existing diagnostic and therapeutic platforms. 

The challenges ahead include: 

• Ensuring Biocompatibility: Nano-sensors must be safe for use in the human body and not 

trigger adverse immune responses. 

• Producing nano-sensors on a big scale with an affordable cost is critical for widespread 

use.  

• Regulatory Authorization: Nano-sensor-based diagnostics and therapeutics require 

extensive clinical trials and regulatory approval before being employed in clinical practice. 

 

Despite these obstacles, the potential advantages of nano-sensors in cancer treatment are obvious.  

As research progresses and technology matures, these tiny titans are poised to play a pivotal role 

in the fight against cancer, offering hope for earlier detection, more precise diagnoses, and more 

effective treatments, ultimately leading to improved patient outcomes. The future of cancer care 

may very well be written in nanoscale. 

 

5. DISCUSSION:  

Cancer, a relentless foe, continues to challenge medical science. Early detection and proper treatment 

are critical for improving patient outcomes. In this endeavor, nanosensors are emerging as 

formidable technologies with the potential to change cancer care through diagnosis to treatment.  

Nano-sensors, which are only a few nanometers in size, provide unparalleled sensitivity and 

selectivity, permitting them to connect with biological tissues at the molecular level. This makes 

them ideal for detecting subtle biomarkers of cancer, delivering targeted therapies, and monitoring 

treatment response with unparalleled accuracy. 

Early Detection: A Nanoscopic Glimpse into Cancer's Onset 

The most potential application of nanosensors is early cancer diagnosis. Current screening 

methods often lack sensitivity and specificity, leading to false positives and late diagnoses. Nano-

sensors, however, can detect minuscule amounts of cancer-specific molecules, such as circulating 

tumor cells (CTCs), DNA fragments, or proteins, in blood or other bodily fluids. 
Imagine a nano-sensor that can identify a single CTC in a sea of blood cells. This could 

allow for the detection of cancer at its very earliest stages, even before tumors are visible 

through traditional imaging techniques. Research is focusing on developing nano-sensors 

that can differentiate between malignant and benign cells, minimizing unnecessary 

biopsies and anxiety for patients. 

Targeted Therapy: Precision Strikes on Cancer Cells 

Beyond detection, nano-sensors are also being explored for their potential in targeted 

therapy. These tiny devices can be designed to deliver drugs directly to cancer cells, 

bypassing healthy tissues and minimizing side effects. 



For example, nano-sensors can be coated with molecules that specifically bind to cancer cells. Once 

attached, they can release a potent anti-cancer drug, killing the targeted cells while leaving 

surrounding healthy tissues unharmed. Precision targeting holds tremendous promise for 

enhancing the effectiveness of cancer treatments and decreasing the catastrophic side 

effects that frequently accompany standard chemotherapy. 

 

Monitoring Treatment Response:  

The ability to monitor treatment response in real-time is crucial for optimizing cancer 

therapy. Nano-sensors can provide clinicians with a dynamic picture of how a tumor is 

responding to treatment, allowing them to adjust dosages or switch to alternative therapies 

if necessary. 

By tracking changes in biomarker levels or tumor size, nano-sensors can provide early 

indications of treatment success or failure. This can help avoid unnecessary exposure to 

toxic drugs and guide clinicians towards more effective treatment strategies. 
While the potential of nano-sensors in cancer care is undeniable, several challenges remain. 

Maintaining the safety and biological compatibility of such gadgets is critical. Researchers 

are working to develop nano-sensors that are non-toxic, biodegradable, and can be safely eliminated 

from the body after use. 

 

Another challenge is the scalability of nano-sensor production. Mass production techniques need 

to be developed to make these technologies widely accessible and affordable. 

Despite these obstacles, the potential of nano-sensors in cancer treatment is promising. As research 

continues, we can expect to see the development of increasingly sophisticated nano-sensors that can detect 

cancer earlier, deliver more targeted therapies, and monitor treatment response with greater precision. 

These small guardians have enormous potential in fighting against cancer, opening the path for 

more effective, tailored, and, eventually, life-saving cancer care. 

 

 

 

6. CONCLUSION:   

Nano-sensors hold immense promise for revolutionizing cancer care across the entire spectrum, 

from early detection to personalized treatment and long-term monitoring. While challenges remain 

in terms of scalability, biocompatibility, and regulatory approval, the ongoing research and 

development in this field are rapidly overcoming these hurdles. As nano-sensor technology 

matures, we can expect to see its widespread adoption in clinical practice, leading to earlier 

diagnoses, more effective treatments, and ultimately, improved outcomes for cancer patients 

worldwide. The future of cancer care is undoubtedly intertwined with the advancement and 

integration of these tiny yet powerful tools, offering a beacon of hope in the fight against this 

devastating disease. 

 

 

REFERENCES:  

[1]. Halli U M, “Nanotechnology in IoT Security”, Journal of Nanoscience, 

Nanoengineering & Applications, 2022, Vol 12, issue 3, pp. 11 – 16 



[2]. Wale Anjali D., Rokade Dipali, et al, “Smart Agriculture System using IoT”, 

International Journal of Innovative Research In Technology, 2019, Vol 5, Issue 10, 

pp.493 - 497. 

[3]. Halli U.M., “Nanotechnology in E-Vehicle Batteries”, International Journal of 

Nanomaterials and Nanostructures. 2022; Vol 8, Issue 2, pp.  22–27 

[4]. Pankaj R Hotkar, Vishal Kulkarni, et al, “Implementation of Low Power and area 

efficient carry select Adder”, International Journal of Research in Engineering, Science 

and Management, 2019, Vol 2, Issue 4, pp. 183 - 184. 

[5]. K. K. Sayyad Liyakat, “Nanotechnology Application in Neural Growth Support 

System”, Nano Trends: A Journal of Nanotechnology and Its Applications, 2022,  Vol 

24, issue 2, pp. 47 - 55 

[6]. Mishra Sunil B, Liyakat KS, Liyakat KK. Nanotechnology's Importance in Mechanical 

Engineering. development. 2024;4:5. 

[7]. Liyakat KK. Blynk IoT-powered water pump-based smart farming. Recent Trends in 

Semiconductor and Sensor Technology. 2024 Feb 3;1(1):8-14. 

[8]. Liyakat SS, Liyakat KK. IoT-based Alcohol Detector using Blynk. Journal of 

Electronics Design and Technology. 2024;1(1):10-5. 

[9]. Kazi Sultanabanu Sayyad Liyakat,(2023). Accepting Internet of Nano-Things: 

Synopsis, Developments, and Challenges. Journal of Nanoscience, Nanoengineering & 

Applications. 2023; 13(2): 17–26p.  DOI: https://doi.org/10.37591/jonsnea.v13i2.1464  

[10]. Dhanwe SS, Abhangrao CM, Liyakat KK. AI-driven IoT in Robotics: A Review. 

Journal of Mechanical Robotics. 2024 Apr 8;9(1):41-8. 

[11]. Kazi Sultanabanu Sayyad Liyakat, Kazi Kutubuddin Sayyad Liyakat. 

Nanomedicine as a Potential Therapeutic Approach to COVID-19. International 

Journal of Applied Nanotechnology. 2023; 9(2): 27–35p. Available at: 

https://materials.journalspub.info/index.php?journal=IJAN&page=article&op=view&

path%5B%5D=1038  

[12]. Nagrale M, Pol RS, Birajadar GB, Mulani AO, Kutubuddin K, Liyakat S. 

Internet of robotic things in cardiac surgery: an innovative approach. African 

Journal of Biological Sciences. 2024;6(6):709-25. 

[13]. Liyakat KK. IoT based Healthcare Monitoring for COVID-Subvariant JN-1. 

Journal of Electronic Design Technology. 2023;14(3). 

[14]. Liyakat KK. Smart Motion Detection System using IoT: A NodeMCU and Blynk 

Framework. Journal of Microelectronics and Solid State Devices. 2023;10(3). 

[15]. Abhangrao CM, Dhanwe SS, Liyakat KK. Internet of Things in Mechatronics for 

Design and Manufacturing: A Review. Journals of Mechatronics Machine Design and 

Manufacturing. 2024 May 20:39-46. 

[16]. Liyakat KK. Nanotechnology in precision farming: The role of research. 

International Journal of Nanomaterials and Nanostructures. 2023;9(2):22-8. 

[17]. Kazi Kutubuddin Sayyad Liyakat. (2023). Home Automation System Based on 

GSM. Journal of VLSI Design Tools & Technology. 2023; 13(3): 7–

12p.  https://doi.org/10.37591/jovdtt.v13i3.7877  

[18]. Kazi Kutubuddin Sayyad Liyakat (2024). Nanotechnology in Medical 

Applications: A Study. Nano Trends: A Journal of Nanotechnology and Its 

Applications. 2024; 26(2): 1–11p. 

https://doi.org/10.37591/jonsnea.v13i2.1464
https://materials.journalspub.info/index.php?journal=IJAN&page=article&op=view&path%5B%5D=1038
https://materials.journalspub.info/index.php?journal=IJAN&page=article&op=view&path%5B%5D=1038
https://doi.org/10.37591/jovdtt.v13i3.7877


[19]. Kazi Kutubuddin Sayyad Liyakat. (2024). Nanotechnology in BattleField: A Study. 

Journal of Nanoscience, Nanoengineering & Applications. 2024; 14(2): 18–30p. 

[20]. Sultananbanu Sayyad Liyakat Kazi, (2024). Polymer Applications in Energy 

Generation and Storage: A Forward Path. Journal of Nanoscience, Nanoengineering & 

Applications. 2024; 14(2): 31–39p. 

[21]. Kazi Kutubuddin Sayyad Liyakat, (2024).  Review of Biopolymers in Agriculture 

Application: An Eco-Friendly Alternative. International Journal of Composite and 

Constituent Materials. 2024; 10(1): 50–62p. 

[22]. Liyakat KK. Railway Health-Monitoring Using KSK Approach: Decision-Making 

Using AIIoT Approach in Railways. Journal of Controller and Converters. 2024 Oct 

23;9(3):1-0.  

[23]. Sultanabanu Sayyad Liyakat, (2024q). Nanotechnology in Healthcare 

Applications: A Study. International Journal of Nanobiotechnology. 2024; 10(2): 48–

58p. 

[24]. Kazi Kutubuddin Sayyad Liyakat. (2024). Internet of Battlefield Things: An IoBT-

inspired Battlefield of Tomorrow. Journal of Telecommunication, Switching Systems 

and Networks. 2024; 11(3): 11–19p. 

[25]. Mishra SB, Liyakat KK. AI-Driven-IoT (AIIoT)-Based Decision Making in 

Manufacturing Processes in Mechanical Engineering. Journal of Mechanical Robotics. 

2024 Nov 18:27-37. 

[26]. Mishra SB, Liyakat KK. AI-Driven-IoT (AIIoT)-Based Decision Making in 

Manufacturing Processes in Mechanical Engineering. Journal of Mechanical Robotics. 

2024 Nov 18:27-37. 

[27]. Kazi Kutubuddin Sayyad Liyakat, Impact of Nanotechnology on Battlefield 

Welfare: A Study. International journal of Nanobiotechnology. 2024; 10(02): 19-32p. 

[28]. Kazi Sultanabanu Sayyad Liyakat and Kazi Kutubuddin Sayyad Liyakat, 

Nanosensors in Agriculture Field: A Study. International Journal of Applied 

Nanotechnology. 2024; 10(02): 12-22p. Available 

from:https://journalspub.com/publication/ijan-v10i02-11625/ 

[29]. Kazi Kutubuddin Sayyad Liyakat, Nanotechnology in Space Study. International 

Journal of Applied Nanotechnology. 2024; 10(02): 39-46p. Available 

from:https://journalspub.com/publication/ijan-v10i02-11616/ 

 

 

  


