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Artificial intelligence (AI) is a fast-growing area that finds frequent applications in the 

education, healthcare, and business sectors. AI-based intelligent physical robots have 

been predicted to alter healthcare delivery significantly. Healthcare organizations are 

increasingly using robots to do a variety of jobs that improve patient care. During the 

COVID-19 pandemic, intelligent robot systems have significantly reduced the workload 

of medical professionals by providing assistance in risk assessment, monitoring, 

diagnosis, disinfection, telehealthcare, and numerous other areas. AI-powered 

technologies have also significantly accelerated the long-awaited COVID-19 vaccine 

discovery and clinical development research process for this deadly pathogen. The 

pandemic has expedited technological advancements in the digital era. Beyond the 

advances in safe data-sharing, telemedicine, payments, and remote monitoring, 

molecular modelling, target/structure-based drug design, cancer prediction, anticancer 

drug development, additional critical developments in blockchain, augmented reality, 

virtual reality, and AI-assisted, generative, and/or powered technologies are also 

remarkable. In the area of robotics in medical education, the majority of recent research 

has been on robotic surgery training for surgeons, with simulators used to practice 

surgical techniques. Robots have been utilized extensively in assistive and rehabilitative 

treatments in addition to surgical education, where the patient has historically been the 

focus of attention. Over the last twenty years, there has been a growing use of A0049 in 

the healthcare industry. When human and AI are combined, patients can receive more 

accurate diagnoses and have better recovery and functional outcomes. In addition to 

doctors and other healthcare professionals, patients and other members of the public 

must also embrace AI for it to reach its full potential. 
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INTRODUCTION Artificial intelligence (AI) is a broad and 

diversified scientific subject that has permeated all 
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aspects of our lives and grown in relevance over 

the years, with over 20,000 papers published in 

2019 alone. In 1956, John McCarthy and Marvin 

Minsky sponsored a series of workshops at the 

Dartmouth Summer Research Project on Artificial 

Intelligence (DSRPAI) where the phrase "artificial 

intelligence" was introduced [1].  As AI has grown, 

physical robots with AI-based intelligence 

(consequently, intelligent physical robots) have 

been used in the healthcare industry to expand the 

digitization of healthcare work processes and 

improve the accessibility, affordability, and 

efficiency of healthcare services, as seen in the 

case of smart healthcare services [2]. AI can address 

complicated healthcare difficulties by replacing 

human decision-making and reducing time-

consuming and inconvenient aspects of practice. 

AI systems will transform healthcare from a 

person-centered approach to a more efficient and 

technologically driven paradigm that benefits 

everyone [3]. Robotics, which is frequently 

classified as a branch of AI, is becoming more and 

more involved in patient care. In the medical 

context, AI refers to, for example, mimicking the 

decision-making processes of health professionals. 

New tools based on AI have been developed to 

predict disease recurrence and progression or 

response to treatment [4]. Robotics produces 

tangible results or completes activities that need 

physical labour, as opposed to AI, which creates 

data. Robotics and AI employ patient data and 

expertise to do a range of functions, including 

diagnosis, surgical planning, monitoring patients 

physical and mental health, and performing simple 

physical treatments to increase patients’ 

independence as they age [5]. A significant 

challenge to the healthcare industry was presented 

recently by the coronavirus disease 2019 (COVID-

19) pandemic, which increased demand for robots, 

AI-based apps, medications, and equipment. 

During the COVID-19 pandemic, several 

reputable hospitals worldwide have utilized AI and 

robotic operations for tasks like as patient and 

employee screening at the entrance point and 

disinfection [6]. During the previous pandemic, 

measures such as remotely supervised surgeries, 

distance education, telemedicine, and video 

conferencing with doctors were implemented. The 

experience obtained during the pandemic has 

significantly expanded the flexible use of robots in 

healthcare [7]. Additionally, AI enhances the 

healthcare system by supporting diagnostic and 

treatment applications, patient engagement, and 

adherence. By streamlining the work of 

physicians, nurses, and other healthcare 

professionals, AI also helps save considerable time 
[7,8]. Today, numerous AI fields, such as machine 

learning (ML), fuzzy modelling (FM), robotics 

and robots, and natural language processing 

(NLP), are critical components of patient care. ML 

is appropriate for situations requiring pattern 

recognition to get a certain clinical result. For 

example, supervised ML may be used to automate 

electrocardiogram (ECG) and X-ray pictures to 

arrive at a diagnosis [9]. In terms of using robots in 

health sciences education, the majority of recent 

research has focused on surgeon training in robotic 

surgery [9,10]. Furthermore, in the context of 

assistive and rehabilitation robotics, education has 

traditionally focused on the patient, whether to 

improve their quality of life, to provide them with 

information about their disease or a medical 

procedure they are about to undergo, or to teach 

them how to use an aiding technology, such as 

wearable or rehabilitation devices [8,9,11,12].  For AI 

to reach its full potential in healthcare, it must be 

adopted not only by physicians and health 

professionals but also by patients and members of 

the general public. Indeed, government, national 

and global policies, uniform public health 

regulations, and public acceptability are crucial for 

achieving the successful implementation of AI 

technologies in healthcare. 
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2. Use and Applications of Artificial 

Intelligence and Robotics in Healthcare 

2.1. Artificial Intelligence in Robot-Assisted 

Surgery 

Robotics and AI have greatly enhanced transplant 

surgery, yielding superior results in a range of 

transplant-related procedures. In order to 

maximize organ matching in the selection and 

allocation of organs, AI algorithms can first 

analyse a vast amount of patient data, including 

medical history, genetic variables, and donor 

features. Transplant surgeons can make well-

informed decisions as a result, which raises the 

possibility of a successful transplant and decreases 

rejection rates [13].  Robotic technologies have 

proven useful in kidney and liver transplant 

surgeries, reducing blood loss, surgical stress, and 

expediting patient recovery. One example of such 

a technology is the da Vinci Surgical System [14]. 

Robotic surgery is a rapidly developing 

technology that will be a feature of the coming 

decades and is presently being used in surgical 

operation theatres. The ultimate goal of this 

technology, like AI, is to automate processes. 

Therefore, to eliminate human error while 

maintaining a high degree of accuracy and 

precision [14,15]. AI, particularly machine learning, 

is becoming increasingly useful in ophthalmology. 

Recent breakthroughs have been made feasible by 

incorporating graphics processing units (GPUs) 

into machine learning applications. With plenty of 

information accessible, several algorithms are 

already showing gains in diagnoses and even 

outcomes prediction for a variety of common 

ophthalmic diseases. Notable among them are the 

retina and glaucoma [16]. The field of spine surgery 

has seen a significant transformation in recent 

years due to technological breakthroughs in 

robotic-assisted spine surgery, augmented reality, 

and surgical simulation. As of this writing, the two 

most significant technological advancements in 

the modern era of spine surgery, neuro navigation 

and surgical robotics have the potential to 

incorporate AI and are particularly well-suited to 

AI. However, perioperative AI platforms are still 

in development and experimental stages [17]. Thus, 

to guide the anatomical placement of constructions 

and prevent iatrogenic harm during surgery, the 

operating team can also leverage AI-powered 

picture guidance. In fact, from spinal tumor 

removal to spinal deformity surgery, operating 

rooms across the United States frequently employ 

computer-assisted navigation (CAN) platforms. 

Surgical robots, in addition to CAN, have the 

potential to revolutionize the area of spine surgery 

by improving efficiency and precision, which will 

reduce consequences resulting from human 

mistakes [17,18]. The inclusion of robots in total 

knee arthroplasty (TKA) ensures the precise 

execution of the surgical plan and reporting of the 

acquired intraoperative result, as well as a better 

knowledge of intraoperative gap geometry, which 

secures the route of individualized alignment [19]. 

An additional minimally-invasive surgical 

approach for prostate cancer was made available 

in 2018 with the FDA's clearance of the purpose-

built Single-Port (SP) robotic platform (Intuitive 

Surgical Inc., Sunnyvale, California) [20]. 

Compared to the multiport (MP) platform, it has 

more features. These features gave surgeons the 

chance to uniquely localize surgeries to the 

pertinent anatomy, which can significantly 

improve perioperative outcomes, postoperative 

quality of life, and surgical technique 

customization for each patient [20,21]. Digital 

neurosurgery is at the forefront of contemporary 

neurosurgical advancement. It is not a stand-alone 

surgical operation, but rather a therapy paradigm 

that is based on specific patient data and 

incorporates medical imaging, computer 

technology, DT, AI, and other digital technologies. 

This model improves the preoperative planning, 

intraoperative navigation, postoperative 
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evaluation, and patient rehabilitation for 

neurosurgical illnesses [22]. 

2.2. Artificial Intelligence in Diagnosis 

In the past ten years, the possibility of smart 

diagnosis has grown. It may be possible to enhance 

diagnosis and real-time, or point-of-care, detection 

as well as reduce errors and enable the sharing of 

medical data between devices, end users, and 

hospital cloud systems by combining smart 

technologies, like AI and IoMT (Internet of 

Medical Things), with traditional diagnostic 

techniques [23]. The detection of COVID-19 has 

been essential for managing the virus 

transmission, drug repurposing, antiviral drug 

discovery, developing antiviral drugs and 

vaccines, targeted-based biologicals, and 

providing rescue and curative therapy [24-26]. 

Furthermore, AI has potential applications in 

molecular diagnostics, predicting disease 

prognosis, and most importantly, in identifying 

post-COVID complications [24, 27]. A number of 

cutting-edge technologies are used by scientists, 

such as CAD-based on AI-driven models, AI/IoT-

enabled systems, RT-PCR-based molecular 

diagnostics, and CRISPR/Cas-based biosensors 
[28]. AI has been used in medicine to help in cancer 

detection, anticancer drug discovery, and various 

approaches and treatment modalities in cancer 

management [29]. In the process of providing 

cancer patients with care, the use of its algorithms 

in onco-imaging and onco-pathology for cancer 

screening, tumour grading and staging, and the 

entire clinical decision-making process is 

gradually becoming crucial [30]. Technological 

developments additionally increased the ability for 

biomarker detection, especially with the 

development of large biological multi-omics 

datasets and AI algorithms [31]. Deep convolutional 

neural networks (CNNs), recurrent neural 

networks (RNNs), and transformer-based designs 

have all exhibited exceptional accuracy in tasks 

such as tumor detection, segmentation, and 

prognostic prediction. For example, Esteva et al. 
[32] demonstrated that deep neural networks could 

achieve dermatologist-level classification of skin 

cancer using clinical photos, representing a 

paradigm shift in the use of AI in oncology 

diagnostics [33]. Kaur et al. discovered three 

diagnostic genes that are platform independent 

using machine learning (ML) and large-scale 

transcriptomic profiling of data from 2,316 HCC 

(hepatocellular carcinoma) and 1,665 non-

tumorous tissue samples. These genes showed 

prognostic potential and could detect HCC with 

high precision (93–98%) in both training and 

validation datasets. This indicates the contribution 

of AI-powered tools to the accurate identification 

of relevant biomarkers [34]. AI requires a thorough 

review of clinical data, which requires algorithms 

that are very accurate and trustworthy in 

distinguishing glaucoma from other disorders that 

may appear similarly. Determining a formal 

diagnosis of glaucoma is a more complex AI 

application than screening for suspected illness, 

and it is not yet widely used or recognized in many 

clinical procedures. Despite these obstacles, 

research in AI applications for glaucoma detection 

has grown exponentially during the last decade [35]. 

AI and ML can help diagnose and classify key 

neurosurgical problems. CNNs (convolutional 

neural networks) have reached >96% accuracy in 

epilepsy detection utilizing 

electroencephalography (EEG) data, with the 

ability to forecast seizures in real time [35,36]. In 

recent years, AI has acquired importance in a wide 

range of medical practices, particularly in image 

and pathology specialities with a significant 

imaging and diagnostic component. 

Gastroenterology has long been known for making 

groundbreaking advances in patient treatment via 

the use of cutting-edge technology [37]. Capsule 

endoscopy (CE) is a minimally invasive method 

that was originally designed to evaluate the small 
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bowel and has demonstrated a good diagnostic 

yield for detecting small bowel abnormalities. The 

invention and execution of colon capsule 

endoscopy gave rise to the concept of a panenteric 

examination (e.g., for assessing Crohn's disease) 
[38]. In the past 20 years, deep learning models for 

AI have been used to diagnose individuals with 

psychiatric problems based on their neuroimaging 

data. For instance, Kim et al. extracted functional 

connectivity patterns from resting-state functional 

MRIs of schizophrenia patients and healthy 

controls, and this allowed them to categorize the 

patients and controls with an accuracy of 85.5% 
[37-39]. According to the research that was published 

in the Journal of Pathology Informatics, 60% of 

pathologists are presently using AI technologies in 

their work. Furthermore, almost 35% of 

pathologists planned to use AI in their training in 

the near future. The data presented demonstrates 

the increasing acknowledgement of AI's potential 

to revolutionize diagnostic analysis [36-40]. 

2.3. Artificial Intelligence in Exclusive Patient 

Care 

Over the previous three decades, there has been a 

great deal of progress in the field of robotics for 

rehabilitation. These gadgets range from high-tech 

interfaces like robotic limbs and speech-

generating devices to low-tech alternatives like 

walking aids. These tools are developing into 

intelligent technologies that can learn, adapt, and 

make context-sensitive decisions thanks to the 

incorporation of AI into assisting systems. These 

days, AI-powered gadgets can recognize voice, 

identify faces, decipher gestures, and even 

anticipate user intent—abilities that can 

significantly improve human-machine interaction. 

To increase real-time responsiveness and 

customisation, wearables, mobile applications, 

and smart home systems are incorporating 

technologies including computer vision, natural 

language processing (NLP), and machine learning 

(ML) algorithms. When it comes to patient 

contacts, robots may be repetitive and high-

intensity without experiencing the same stress, 

tiredness, or damage as humans can. Robotic 

rehabilitation systems are heavily sensorized, 

providing physiotherapists and occupational 

therapists with objective, high-quality data to 

monitor rehabilitation progress or establish the 

severity of a patient's condition. [41, 42]. Robotic 

technologies are often employed in rehabilitation 

and physical support; they have mostly been 

introduced in aged care to give elders with mental 

and physical assistance in multimodal 

personalized care. Robot therapy, which involves 

PwDs (person with disabilities) interacting with 

dogs or humanoid social robots, is gaining 

popularity as a kind of mental support to lower 

BPSDs (behavioural and psychological symptoms 

of dementia) [43]. Researchers have been 

investigating ways to use sophisticated robotic 

technology to support elderly patients due to the 

complexity of dementia care and the fact that the 

ageing population demands greater care from 

fewer caregivers [44]. A robot called 

Companionable connects to a smart home 

environment to assist individuals with dementia or 

mild cognitive impairment in living at home. With 

its focus on social and cognitive assistance, this 

robot offers features including video calling, 

activity suggestions, daily activity reminders, and 

cognitive training. These features were evaluated 

over the course of two days with five couples in 

their homes and may lessen the workload for 

caregivers [43-45]. A recent study found that 

cognitively helpful robots might benefit both 

elderly persons and society. Home-based 

cognitively assistive robots are designed to 

provide cognitive training to older adults who live 

alone with cognitive impairments and are at risk of 

various accidents [46]. Stroke victims continue to 

face significant health challenges due to gait 

abnormalities. Every year, around 12 million 
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people endure a stroke. For people with 

hemiparetic stroke who struggle with walking 

alone, robot-assisted gait training (RAGT) can 

offer intense, repeated, and task-oriented 

instruction by partially or entirely supporting their 

body weight and motions using a robot control 

system [47]. Rehabilitation therapy is regarded as 

the core of stroke treatment, helping survivors 

restore their motor abilities and quality of life. 

Finger gripping training is very useful for 

improving daily life skills in stroke patients with 

hand impairment. The spatiotemporal movement 

trajectory predefined by the robot computer 

control system is usually the basis for the most 

widely used hand function rehabilitation robots in 

clinical practice. This allows patients to passively 

complete repeated training without needing their 

active participation, which results in low patient 

active participation. [48,49]. Intelligent assistive 

devices that allow for adequate standing and 

walking training in the elderly with deteriorating 

lower limb function have important consequences 

for the rehabilitation of lower limb motor function 

and overall health. The renowned PAMM 

(Personal Aid for Mobility and Monitoring) 

system, created by the Massachusetts Institute of 

Technology, comprises an intelligent walking 

machine and a smart walking stick. The system 

uses force sensors as the major input interface to 

operate the active wheel at the base of the device, 

providing users with a walking aid [50]. To enhance 

afferent input from peripheral joints and give the 

central nervous system task-specific stimulation, 

for instance, robot-assisted treatment (RAT) has 

been widely utilized in line with the concepts of 

motor relearning and neuroplasticity [51]. So far, 

various robotic devices have been used for this 

purpose (exoskeletons, end-effectors, soft-robots), 

with promising evidence on diverse rehabilitation 

outcomes related to both upper (e.g., arm range of 

motion, hand grip and strength, dexterity) and 

lower (e.g., gait, balance, mobility) limb 

impairment [51,52].  Soft robotic wearable 

technologies show promise in improving arm 

function and quality of life for those with 

amyotrophic lateral sclerosis (ALS) and upper 

limb injuries. Studies undertaken by Proietti et al 
[53]. Nevertheless, despite the fact that a large 

number of rehabilitation robots have been created, 

their cost and bulkiness sometimes prevent people 

in rural locations or tiny medical facilities from 

using them [52-54].  

2.4. Artificial Intelligence in the COVID-19 

Pandemic Outbreak 

AI systems, like machine learning, deep learning, 

convolutional neural networks, and cognitive 

computing, can be extremely helpful in detecting 

the novel coronavirus (nCOV2), the virus that 

causes coronavirus disease 2019 (COVID-19), 

screening it extensively, keeping an eye on it, 

reducing the amount of work that caregivers have 

to do, and anticipating potential interactions with 

the new treatments for it [25,26,55]. Following the 

COVID-19 pandemic, Battineni and colleagues 

presented a novel architecture for an AI chatbot 

that may act as a virtual advisor for instant 

messaging in situations when experts were 

unavailable, particularly in remote regions. As a 

result, the agent assists in assessing possible 

instances involving coronavirus exposure [56]. AI-

based disease surveillance tools are becoming 

increasingly popular. AI advancements have 

improved COVID-19 screening accuracy and 

effectiveness, and AI currently outperforms 

humans in several healthcare jobs [57]. Due to its 

advantageous features, including self-reported 

data analysis, X-ray interpretation, computed 

tomography (CT) image identification, language 

processing, and medication infusion management, 

the use of AI in the medical industry has boomed 

and remarkably highlighted during the COVID-19 

period, with emphasis on nationwide and global 

data collection of COVID-19-affected individuals, 
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primary and second attack rates, statistical 

epidemiological prediction of first, second, and 

third waves of COVID-19 pandemic [25,26,58,59]. 

The difficulties found in COVID-19 pandemic 

prevention and control procedures, including 

identification and assessment of post-COVID 

complications, global medicine distribution, 

national and global COVID-19 vaccination rates, 

cleaning duties, and modernizing healthcare 

services and technologies, have been helped by 

intelligent robots [24-27,59,60]. Furthermore, the 

effectiveness and quality of healthcare might be 

greatly improved by AI-powered telemedicine. AI 

algorithms, for example, may help physicians 

analyze large amounts of patient data more 

rapidly, find patterns and trends, and make 

accurate diagnoses. Its virtual assistants and 

chatbots may also provide patients with real-time 

assistance, support, and education, thereby 

improving patient engagement, self-management, 

and treatment adherence [60,61]. Collaboration 

between pharmaceutical discovery, digital 

technology, and health information is critical in 

addressing the COVID-19 pandemic. The need for 

big data analytics and AI integration in healthcare 

services is driven by access to databases through 

the IoT (Internet of Things) and EHR (Electronic 

Health Records) [60-62].  

2.5. Artificial Intelligence in Drug Discovery 

In recent decades, there has been a revolution in 

data science due to the massive amount of data that 

can be examined (the era of big data) and the 

availability of high-performance computers, 

namely graphics processing unit (GPU) 

computing. This scenario is not unique in drug 

discovery: the vast volume of data (chemical, 

biological, etc.) combined with the automation of 

processes has created a fertile field for the use of 

computational intelligence and AI [63]. A new drug 

takes around 14 years to reach the market, at an 

average cost of $2.6 billion. Furthermore, 

selecting a novel, effective medication molecule 

from a pool of potentially pharmacologically 

active chemical entities (lead molecules) is the 

most difficult undertaking. Researchers can 

choose a few therapeutically successful candidates 

from thousands of compounds using computer-

aided drug design tools in less time because of AI 
[64].  A medication typically takes 4.5–5 years from 

the time of invention to the point of clinical testing. 

Surprisingly, in 2019, the UK biotech company 

Exscientia and the Japanese pharmaceutical 

company Sumitomo Dainippon Pharma 

collaborated to develop a novel medication that 

uses AI to treat obsessive-compulsive disorder 

(OCD). In the medical field, it is the first time a 

medicine has been designed entirely utilizing AI in 

less than a year, having taken 4.5 years to complete 
[65]. Exscientia's AI uses a number of techniques to 

discover a new lead chemical. The molecule is 

known as DSP-1181, a long-acting 5-HTA1 

receptor agonist. Targeting a brain receptor 

uniquely associated with OCD was the main 

objective. [66]. Recently, in 2015, the Ebola virus 

outbreak in West Africa and some European 

countries was controlled through the use of AI, 

which assisted in the discovery of an appropriate 

drug in a very short period of time and prevented 

the outbreak from becoming a global pandemic. 

Indeed, COVID-19 vaccine discovery and 

development, their distribution, patient and public 

health data collection and surveillance of COVID-

19 vaccination, national and global vaccination 

rates, and vaccine-associated complications [24-

29,59,66-68]. AI systems may be used to investigate 

the three-dimensional structure of drugs and 

anticipate chemical interactions with possible 

targets [29,61]. Furthermore, clinical trials of newly 

found medications may be completed in a 

relatively short period of time because of AI [68]. 

AI may also distinguish between cardiotoxic and 

non-cardiotoxic anticancer medicines. It can also 

identify potential antibiotics from a list of 
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thousands of chemicals and serve as a platform for 

discovering novel antibiotics. These algorithms 

are also used to find molecules capable of 

combating antimicrobial resistance, which leads to 

antibiotic resistance. Studies are underway to 

study the function of AI in tackling rapidly rising 

antibiotic resistance [69].      

2.6. Artificial Intelligence in Nanotechnology 

and Precision Medicine 

AI refers to sophisticated computing algorithms 

that are intended to identify patterns in complex 

datasets and carry out tasks by mimicking human 

intellect. AI applications in other cutting-edge 

domains, including radiomics, genomics, or 

transcriptomics, may speed up improvements in 

patient management by providing insightful 

information on outcome prediction and enhancing 

tailored medical care [70].  AI has the potential to 

completely transform healthcare, particularly in 

the area of cancer treatment, when combined with 

the development of nanotechnology-based 

products. Large datasets may be handled and 

scrutinize by AI effectively, enabling the 

development of customized precision 

nanomedicines [71]. AI can improve the accuracy 

of molecular profiling and early patient diagnosis. 

Furthermore, by optimising their characteristics, 

attaining optimal therapeutic synergy, and 

avoiding possible nontoxicity, AI can enhance the 

development process of nanomedicines. In the 

end, this invention improves the effectiveness of 

nanomedicines generally, customized dosage, and 

therapeutic accuracy [72,73]. Supervised machine 

learning (SML) is an important tool for 

comprehending scientific results and learning the 

behaviour of nanotechnology, which opens the 

way for the logical extension of SML in nano-

systems. SML is now actively utilized in 

nanotechnology system simulations for a wide 

range of healthcare application domains. The 

primary task in the healthcare industry is to create 

a simulation of a nanoparticle's behaviour and 

operation to select drug carriers more efficiently 

and at a lower cost than the actual nanoparticle 

creation process [74]. A self-learning, 

biocompatible, and degradable nanorobot that uses 

AI to guide it and is composed of biocompatible 

materials (carrageenan or capsule coat) and can 

deliver drugs to specific cancer sites in the body 

must have all the necessary accessories, such as a 

target sensor, a tracking sensor, and a self-

detonation feature to allow the robot to decompose 

after it has fulfilled its intended function [75]. The 

path toward more individualized and focused 

therapies includes investigating nanotechnology 

for targeted medication delivery systems and 

maybe using AI-powered algorithms to decode 

biomarker trends. Additionally, the study of 

biomarkers may be able to forecast the course of 

disease, treat autoimmune skin problems, and 

enable more specialized immunotherapies. 

Furthermore, real-time biomarker monitoring 

through the integration of wearable technologies 

and multi-omics data holds promises for more 

flexible and responsive methods to customized 

dermatological therapy [74-76]. Nanomedicines are 

a combination of nanotechnology with medicine, 

with applications in illness detection, monitoring, 

and therapy. They can be directly given to patients 

in clinical settings or incorporated into medical 

bio-devices, nano-biosensors, and biological 

machineries to improve healthcare capabilities [77]. 

A wide range of nanomedical products have 

entered the worldwide market, with applications in 

the treatment of several cancer types, including 

ovarian cancer, breast cancer, lung cancer, 

pancreatic cancer, acute myeloid leukaemia, and 

more [78]. A key problem of nanomedicine is 

determining the impacts of various medications in 

terms of duration, dosage, and efficacy for 

individual patients. SML can be effectively used 

with nanomedicine to boost the dosage in 

amalgamation therapy [77-79].  
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2.7. Artificial Intelligence in Medical Education 

AI was originally employed in medical education 

in the 1950s, but until the early 2000s, its presence 

in the field was relatively static. Its cautious 

adoption and ongoing scepticism regarding its 

function led to its limited use in the medical field. 

In the context of AI's function in medical 

education, other areas that are still understudied 

include its potential to help faculty with 

curriculum building and evaluation. Because 

medical education is a dynamic field, teachers are 

under constant pressure to provide engaging and 

concise lectures that can hold their own against the 

information found in outside learning materials 
[80]. AI has a huge potential to play a part in 

medical education, especially large language 

models (LLMs). These might give students a quick 

way to find the answers to their questions. 

However, this needs to be weighed against the 

requirement that medical students learn to read 

textbooks and other medical literature. Students 

might write notes for future review or test 

preparation with the aid of LLMs [81]. There are 

several educational and communication options 

available to LLMs. First, a number of publications 

stated that physicians must understand the 

underlying algorithms and statistical techniques 

employed by LLMs for them to be successfully 

incorporated into clinical practice [81,82]. A number 

of studies have shown that LLMs do rather well on 

standardized examinations in medicine, which 

may point to the possibility of using these models 

to create study materials in the context of clinical 

education. These models could also be useful for 

doctors to educate and interact with patients [83]. AI 

is also being utilized to improve surgical education 

by developing automated skills evaluation tools 

and providing intraoperative feedback [84]. The 

creation of worldwide deconstructed robotic 

colorectal procedural descriptions (DPDs) might 

help with the creation of a global curriculum of 

component operational abilities backed by 

objective measures. This will facilitate the 

standardization of robotic training for colorectal 

surgery and enable a proficiency-based training 

methodology [85]. At all medical school levels, 

there is a need for specialized educational 

programs on AI in medicine to guarantee that the 

solutions created take into account the particular 

difficulties associated with dealing with clinical 

data and are in line with the clinical context [84-86]. 

3. Limitations 

AI systems have a lot of potential to improve 

medical research, but there are a number of current 

problems that highlight the need for caution and 

wise application. These are mostly related to 

biases, data security, model dependability, and the 

timeliness of AI-provided information [87]. The 

drawbacks of AI must be addressed. These include 

issues with data security and confidentiality, 

prejudice and inaccuracy, stereotypes, plagiarism, 

adherence to data privacy laws, and the 

indispensable role of human judgment [88]. AI 

chatbots are educated on closed datasets, which are 

incapable of automatically updating to include the 

most recent data. This is especially crucial when it 

comes to the healthcare industry, as best practices, 

safety data, and clinical practice standards are 

always evolving. People may receive outdated 

information in answer to their inquiries if chatbot 

material is not updated in real-time. The same may 

apply to human-to-human interactions; yet, unlike 

AI chatbots, healthcare providers may obtain 

current information in real time [88,89]. With the 

advancement of AI, there has been a problem with 

the datasets needed to train algorithms in all fields. 

Healthcare databases frequently underrepresent 

equity-seeking populations, as well as those with 

impairments or uncommon diseases. This is 

because coloured individuals and those with 

unusual medical illnesses are typically 

underrepresented in clinical trials and research [90]. 
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As a result, the use of AI systems in healthcare has 

the potential to increase healthcare disparities. It's 

critical to recognize the limits of some AI models. 

Specifically, for some AI models to learn and 

function at their best, a substantial amount of clear, 

correct data is required. The main issue with rare 

illnesses is that it's sometimes impossible to get 

enough data to properly train a model [91]. AI will 

continue to progress and evolve toward 

superintelligence. However, it lacks the ability to 

make empathetic, fair, and equitable choices. AI is 

incapable of self-reflection, self-correction, or 

consideration of human variety, views, ethics, and 

morals. Reframing such future AI for what it truly 

is, i.e., Artificial Wisdom (AW), emphasizes the 

limits of today's AI and the necessity for wisdom 

in the future [92]. 

CONCLUSION 

The application of robotics and AI in healthcare is 

a breakthrough step toward a more accurate, 

patient-centred, and productive medical 

environment. These technologies have shown 

considerable promise in improving surgical 

outcomes, treatment plan optimization, and 

diagnostic accuracy. The speed and accuracy with 

which AI can analyse big datasets and generate 

insights for application improves the precision and 

consistency of autonomous systems performing 

complicated tasks. When used together, they not 

only enhance procedures but also lower the 

potential of human error, ensuring higher 

standards for patient safety and care quality. The 

combination of robotics and AI has the potential to 

revolutionize healthcare delivery in the future, 

making it more efficient, personalized, and 

accessible. However, in order to fully enjoy these 

benefits, it is important to address ethical 

problems, ensure good data security, and promote 

multidisciplinary collaboration. By appropriately 

implementing these advances, we can ensure a 

new age of healthcare that is smarter, more 

compassionate, and universally helpful. 
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