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 This article examines the intersection of medical robotics and the Internet of 
Things (IoT) in the field of health and examines the role of combining these two 
technologies in improving health services. This confluence has created new 
innovations in providing healthcare solutions that have crossed traditional 
boundaries and increased the accuracy and efficiency of healthcare services. 
Medical robotics improves health practices with greater precision in 
interventions and access to more distant locations, as well as the possibility of 
real-time data collection and analysis by the Internet of Things. This article 
evaluates the impact of this intersection in improving health services through 
greater accuracy and efficiency in robotic interventions and the possibility of 
real-time data collection and analysis by the Internet of Things. Also, the 
challenges and solutions related to this integration are examined and the 
future of the intersection of medical robotics and the Internet of Things in the 
field of health is predicted. This confluence of dynamics creates opportunities 
to improve the transformative power of the healthcare landscape. 
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        Introduction 

      In the last 2 decades, robotics has been considered 
an innovative and challenging field for researchers who 
are constantly trying to improve it. Robots are 
machines that, in addition to being able to act, act 
significantly more autonomously than other machines 
[1]. More than 40 years ago, robots were introduced to 
the production line, and now there are accepted 
standards for the safety of industrial robots, but in 
contrast, the use of robots in surgery began about 20 
years ago and was widely used in this field until the last 
decade. context is used [2]. Since the 1990s, various 
articles have been written on medical robots, mostly 

focusing on specific topics such as surgical robots or 
urological robots [3]. The development of medical robots in 
order to improve the accuracy and quality of remote or 
precision surgeries is needed by human society [4-6]. The 
ability of robots to combine information with physical 
actions in complex ways has had an important impact on our 
societies, especially in medicine and healthcare [7]. The 
integration of medical robotics and the Internet of Things 
improves healthcare through smart devices and remote 
monitoring of patients. In this paper, the impact of the 
intersection of medical robotics and IoT on the delivery of 
health services is evaluated by examining the increase in 
accuracy and efficiency in medical robotic interventions and 

the ability to collect and analyze
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real-time data by IoT. Also, the challenges and solutions 

related to this interaction are examined and the future of 

the intersection of medical robotics and the Internet of 

Things in the field of health is examined and predicted. By 

examining this dynamic intersection, we can pursue 

opportunities that improve the power to transform the 

healthcare landscape.  

 

The emergence of medical robotics in healthcare 
 

Introducing computers and robotics in medicine will lead 

to revolutionary changes, but consideration of human-

centered factors is necessary due to the patient focus and 

safety concerns inherent in medical robotics research and 

development [8]. Recently, the fundamental role of 

robotics in the field of medicine has become evident and 

significantly contributes to the advancement of human 

care; In this context, robotics is facing healthcare and its 

diverse challenges [9,10]. Recent advances in the emerging 

field of robotics point to a promising future in which robots 

will be used in various healthcare applications [11]. 

Robotics in the field of medicine, through advanced 

technologies, provides the possibility of more accurate 

health care by doctors or patients themselves, as well as 

performing more precise and remote surgeries [1,9,10]. 

The integration of robotics in medicine is a response to the 

limitations and complexities of current healthcare 

systems, with the goal of improving patient care and 

overall quality [8]. The use of robots in the medical field 

has led to the emergence of new methods that have 

created a wide array of robots for various applications in 

the health field, including robotic surgery, assistance to 

caregivers and patients, reconstruction, and other 

applications [12-20]. In the field of healthcare, robotics is 

used to perform mechatronic activities such as assisting 

disabled people, medical interventions, patient care, and 

rehabilitation, as well as disease prevention and health 

promotion [21,22]. In line with the better management of 

aging and the health of the elderly, as their population 

increases, it is important to develop and use health 

technologies such as health robotics, in order to provide 

physical, cognitive, and social support, up to the individual 

and community levels [23-36]. Despite the challenges in 

managing the health care system, the necessity of medical 

robots should be understood in terms of technology and 

social background [8]. 

 
Fig. 1: Roles of robotics in medicine 

 

The Internet of Things: A Revolution in Healthcare 
Communication 

In recent years, technological advances have pushed 

healthcare toward systems that improve disease diagnosis 

and health monitoring using smaller devices and advanced 

communications [27-29] Recent advances in artificial 

intelligence and robotics improve the possibility of 

reducing the treatment workload of health service 

providers through health assistant robots and improve the 

possibility of providing services to more patients [30]. The 

Internet of Things (IoT) in the field of health covers from 

individual programs to health centers and care for 

different types of patients, including children, young 

people, and the elderly [31]. The use of the Internet of 

Things in public health and remote health management is 

important [32]. The use of IoT devices and robotics in 

medicine provides improved remote patient care and 

diverse applications such as rehabilitation, geriatric care, 

and remote surgery [33]. Rapid progress in artificial 

intelligence, robotics, and the Internet of Things has led to 

new challenges for the medical community based on the 

treatment of incurable diseases by humans [9]. The use of 

robotics and artificial intelligence in medicine has 

facilitated the treatment of complex problems such as 

spine and joint surgeries, and artificial intelligence 

technologies have improved diagnosis and treatment 

[1,9,10]. Although artificial intelligence is effective in the 

field of health, there are also limitations; Such as 

dependence on computerized information, complex data 

processing, and the inability to make complex decisions 

that normally belong to humans [22]. Recent 

developments in the Internet of Things and related 

technologies have made healthcare a patient-centered 

system, improving clinical analytics and transferring 

clinical data from remote areas to health centers [27,34].  
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Integration of medical robotics with the Internet of 
Things 

The Internet of Things (IoT) reveals new technology that 

offers more effective and affordable healthcare services, 

including robotics for more accurate diagnosis, assisting 

doctors remotely during surgery, and reducing the duties 

of medical staff. An Internet of Things-assisted robotic 

system refers to a wireless network that links multiple 

robots with a smart environment, aiming to enhance the 

quality of robotic services [35]. In order to supply 

inexpensive, affordable, and quick medical services to 

patients in need [36]. In their work, A.J. Jara and colleagues 

introduce a personal device for managing diabetes therapy 

within an ambient assisted living framework, utilizing the 

Internet of Things (IoT) [37]. These innovative solutions 

underwent testing conducted by a diverse team 

comprising patients, physicians, and nurses. [38]. The IoT, 

wireless communication, and automation technologies 

with several kinds of cameras are merged into a real-time 

monitoring wheelchair that could observe its surroundings 

[39]. Merging robots and IoT-based healthcare systems 

help paralyzed aged people fulfill their physical tasks [40]. 

It is feasible to establish a virtual sense of physician 

presence using IoT-driven robotics, enabling doctors to 

interact with patients remotely through a robotic body 

[41,42]. Robots and the health cloud can be integrated to 

enhance emotional care applications by developing 

interactive feedback terminals that copy human acts [43]. 

An IoT-based eHealth platform is designed that combines 

humanoid robot assistants to control diabetes in children. 

This is accomplished through a redesignable process in 

which patients create their health profiles and treatment 

programs [44]. Today, H-IoT is being used to track fitness 

by utilizing smart wearables [45]. 

 
Fig. 2: Examples of IoT applications in robots 

 

 

 

Medical devices equipped with Internet of Things 

to improve remote monitoring and patient care 

IoT-based medical devices revolutionized medical 

services remarkably. Patient safety improvement, 

treatment adherence, and healthcare expense 

reduction, which all result in patient fulfillment, are a 

few impacts of these tools [27,46,47]. Not long ago, 

diseases were only diagnosed with a physical and in-

person examination. Nowadays, with the help of this 

medical equipment, diagnosis has become possible 

from remote areas for doctors [27]. Patient vital 

parameters and medical data are collected and 

processed using data analytics such as predictive 

analysis via biosensors equipped with IoT. This 

information is transferred to a secure IoT cloud-based 

network, which is accessible to doctors and they can 

come up with proper treatment and work toward it 

afterward [46,51,52]. Patient-physician interaction has 

transformed significantly. By using IoT-based medical 

devices, doctors can get feedback on symptoms and 

discuss adjustments to new treatments for further 

future with their patients digitally [53]. Many devices 

and new medical systems are integrated with IoT 

including connected inhalers, coagulation testing 

systems, ingestible sensors, connected contact lenses, 

and continuous glucose monitoring systems using 

sensors embedded in the skin [50]. Some medical 

sensors are combined with wearable accessories like 

watches, necklaces, shoes, etc [27]. These wearable 

devices can also be attached to the skin, placed in 

clothing, and implanted in the body [49]. They are non-

invasive and can be used for continuous and real-time 

monitoring [27]. Being lightweight and portable are the 

qualifications that make IoT wearable medical devices 

one of the best alternatives for the elderly’s health care 

over distance [48]. 

 

The role of the Internet of Things in medical robotics 
and their use: Challenges and solutions in 
implementation 

 

The Internet of Things (IoT) is a broad concept 

encompassing various networks comprising sensors, 

computers, actuators, and virtually any device connected 

to the Internet. These interconnected devices can engage 

with the Internet through a range of sensors, actuators, 

and gateways, facilitating communication. They are 

equipped with specific protocol stacks that enable 

seamless interactions among themselves and 

communication with end users, forming an integral 

component of the Internet. [54-56]. IoT's significance in 

healthcare lies in its ability to collect crucial physiological 

data and monitor patient health through wearable devices 

and ingestible sensors, offering substantial potential for 
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enhancing well-being and enabling diverse applications, 

encompassing implantable medical devices, wireless body 

networks, and cloud-based analytics platforms. [57] The 

passage explains how IoT benefits healthcare 

professionals by enhancing patient care through data-

driven insights and remote monitoring, and hospitals by 

enabling real-time patient tracking, medical device 

management, and hygiene surveillance, ultimately 

improving patient outcomes and hospital operations. 

Additionally, IoT's real-time monitoring of medical data 

during emergencies has the potential to save lives by 

transmitting health data to authorized parties regardless 

of location or device. [58,59] The passage discusses how 

IoT-based solutions are addressing challenges in 

healthcare, including preventing adverse drug reactions 

through knowledge-based systems and smart pill bottles 

and improving rehabilitation services for the elderly and 

disabled population. It also highlights the significance of 

smartphone healthcare apps in providing flexible solutions 

for healthcare professionals, aiding tasks such as data 

collection, patient management, decision-making, and 

medical education. [60-63] 

 
Fig. 3: The productivity path from the Internet of Things 

to reach advanced healthcare 

 

 

Future trends in medical robotics and the Internet 

of Things 

 
The use of IoT in health services helps medical professionals 

to improve their daily routine activities [36]. Integrating 

artificial intelligence (AI) and Internet of Things (IoT) 

technology is extremely helpful in order to reduce human 

contraction at all stages using AI abilities [64]. It can also 

reduce the spread of illnesses by using touchless 

technologies combined with additional inputs [65]. A couple 

of such examples are Tele-robots and medical drones. Tele-

robots are used for remote operations and remote diagnosis 

without involving humans [66]. Medical drones have 

reduced hospital visits by delivering healthcare services to 

patients, it also boosted access to healthcare [64]. Another 

well-known use of IoT in healthcare is digital medication 

(pills) which are tablets that have sensors to analyze 

patient’s medicine dosage and can be used for mental 

treatment. These pills will be more offered in the future 

[67,68]. It’s also significant in the medical field to achieve 

WBAN-based H-IoT’s essential features, which include 

sensors with small form factors, data security, tolerance for 

failure, quality of service (QoS), and interoperability [69]. 

The total operation of H-IoT is improving with the new 

technologies developed to improve various features [70]. 

The future holds promising applications, including 

telehealth with robot-assisted diagnosis, rehabilitation 

using virtual reality and robotics, and the emergence of 

microrobots for targeted drug delivery, which will 

revolutionize the landscape of medical care [71]. 

 

 

CONCLUSION 

 

The use of robots in the medical field, including robotic 

surgery and other health applications, aims to improve 

the quality of patient care and healthcare services. With 

technological advances, today we can provide more 

accurate medical care by doctors or even patients 

themselves. The integration of artificial intelligence (AI) 

and Internet of Things (IoT) technology also reduces the 

treatment workload of health service providers and 

increases the possibility of providing services to more 

patients. Internet of Things technology, combined with 

robotics, offers more effective and affordable healthcare 

services, from more accurate diagnosis by assisting 

doctors to recent remote surgeries done with robots. This 

merger enables the use of Internet of Things (IoT)-based 

medical devices that improve patient safety, and 

treatment adherence, and reduce healthcare costs. The 

Internet of Things, a set of networks of sensors, 

computers, actuators, and devices connected to the 

Internet, interacts with users and offers the best possible 

health services using these technologies. The 

incorporation of artificial intelligence and the Internet of 

Things improves the daily activities of doctors and 

increases health facilities at all stages. In general, the use 

of these technologies not only leads to an elevation in the 

quality of health services but also takes surgeries, 

diagnoses, and monitoring to another level and is 

considered part of the most revolutionary changes in the 

field of health care. 
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