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BACKGROUND
Medical science is an ever-developing field where newer trends are imperative for enhancing the quality and duration of life. Trends are basically documentation of progress and experimentation. Therefore to make progress visible thirst to attempt ‘something new’ needs to be raised. Future of medical science lies in adaptation to these trends and considering them as opportunities to accustom to new age therapeutic culture.
Medical Science is progressing rapidly owing to invention and incorporation of latest technological advancements. The core team includes doctors, researchers and bio-medical scientists/engineers. Their combined efforts have not only created new paths of success for the healthcare sector but also facilitated during times of crisis like Covid 19.
The healthcare sector is one of the highly demanding areas where constant, feasible and economical technological innovations are essential. The omnipresence of wearable devices that can track patient’s data and seek suitable care using Internet of Medical Things (IoMT) is well appreciated in current times.
This chapter provides basic information regarding the current status and future trends of devices integral to medical sciences and healthcare.

WHAT IS IoMT?
An interconnected network of physical items or "Things" integrated to communicate data across devices / systems pertaining to healthcare or individual well being via internet" is known as the "Internet of Medical Things," or "IoMT."
It was first introduced in 1999 by Ashton.1 Since then the technological advancements leading to IoMT based ‘smart’ devices has witnessed exponential growth in its usage.
From a technical perspective, it encompasses the refinement of data exchange and the secure storage of information on a cloud server. This server then acts as the central hub, facilitating communication and data sharing among interconnected computing devices forming a network.

The Internet of Medical Things (IoMT) helped with patient screening, monitoring, and telehealth-based treatment during the recent COVID-19 pandemic. It enabled the continuous monitoring of the health condition of a significant number of patients, both before and after infection. IoMT-powered smart devices have been rapidly making a widespread impact, especially during the global pandemic crisis.

THE DIGITAL TRANSFORMATION OF THE NEW ERA.

The two main drivers of an unprecedented rise in the manufacturing and application of medical devices particularly remote healthcare monitoring devices are
a) Health issues associated with a sedentary lifestyle and excessively busy work schedules, as well as
b) Ongoing technological advancements in healthcare monitoring devices, with the goal of delivering rapid, high-quality patient care.
Presently, numerous digital innovations, patents, and healthcare solutions showcase technological advancements and digital transformation through the extensive use of digital technology for self-health evaluations, tele-health, and remote monitoring through the use of smart wearables. The digital transformation has enabled employment of technologies like virtual reality, augmented reality, artificial intelligence, sensors that uses block-chain, Fog and cloud computing, 5G network and big data analytics. 2-4

THE TECHNOLOGIES INVOLVED.
Innovative devices based on technologies detailed below are credited with transforming the conventional evidence-based healthcare system into a smart and personalized healthcare system.
a. Virtual/ Augmented reality (VR/AR)
The possible uses of VR/AR can be divided into four categories: 1) Clinical/therapeutic, 2) Entertainment, 3) Business/industry, and 4) Education/training. VR technology offers an immersive three-dimensional sensory environment to induce a feeling of "presence" through altered reality experiences. Wearing a head-mounted display (HMD) with an attached screen that gives the impression of being in a realistic three-dimensional environment allows one to accomplish this.
VR works by combining the spotlight theory of attention, cognitive-behavioral principles, extinction learning, gate-control theory, and distraction.
Virtual reality (VR) has shown useful in the treatment of anxiety disorders, stroke recuperation, pain management, and the prevention and management of obesity. As an effective supplementary tool for therapy monitoring in cancer patients, it affects both physiological and psychological processes. Virtual reality (VR) aids in the reduction of psychological side effects related to cancer, enhancing patients' mental health.
In Augmented Reality (AR), computer-generated images are overlaid onto the user's real-world view. Beyond its value as a training tool, AR can provide significant benefits by assisting in the visualization of abstract concepts and enabling annotation through navigation in the virtual realm. 6-8 
VR/AR technology trains surgeons by creating a simulated environment that allows for rehearsal and practice to enhance surgical skills within a controlled setting. This includes incorporating haptic elements for tactile feedback. Additionally, X-Vision Augmedics enhances the visualization of a patient's anatomy with an impressive accuracy rate of 98.9%. It achieves this by providing a 3D representation that aids surgeons in achieving X-ray vision when placing spinal screws in cadavers.
Oxford VR can reduce anxiety and symptoms related to mental health issues. 9, 10

b. Parallel, fog and cloud computing
Grid, Cloud, Fog and Edge computing are just a few of the distributed computing concepts that are built on top of parallel processing algorithms. The generated big data must be separated and stored locally, distinct from the data intended for sharing across cloud servers.
Distributed fog computing technology has replaced centralized cloud computing in the architecture of data processing. A tiered hierarchy is created by fog computing between the main Cloud server and the hardware elements. By lowering the amount of data kept on cloud servers, this method lowers network bandwidth consumption and speeds up cloud computing response times, which lowers internet and network latency. Furthermore, by storing data at the edge location rather than in cloud storage, fog computing improves data security. 11 

c. 5G networking
The rapid advancements in technology have brought about the evolution of fifth-generation (5G) networks, which include new Radio Access Technology (RAT), enhancements in antenna technology, the utilization of higher frequencies, and the re-architecture of networks.
From a technical point of view, 5G is basically a conglomeration of big data, cloud computing, artificial intelligence, and IoMT. The 5G-IoMT includes highly automated and intelligent activities at every stage that is synchronized from end to end. 12, 13
5G exhibits remarkable capabilities enabling simultaneous support of numerous medical devices, including sensors, mobiles, medical equipment, video cameras, and VR/AR systems. The advancement of 5G technologies is evident in various applications such as tele-consultation, telemedicine, intelligent medicine, and even remote surgery. 14, 15 

d. Big data visualization and analytics (BDVA)
The vast amount of data must undergo precise analysis to ensure accuracy in decision-making. Big Data Visualization and Analytics (BDVA) is distinguished by attributes such as volume, variety, velocity, veracity, validity, volatility, and more. 16, 17 
Utilizing Big Data Analytics has the potential to forecast disease outcomes, address epidemics, prevent avoidable fatalities, and enhance overall quality of life.
In addition to collecting data from wearable sensors, the system also collects location, temperature, ambient, and medical data. Before sending this data to physicians or other remote users, database analytics extracts, cleans, and performs statistical analysis on it.18, 19

e. Artificial intelligence (AI)
AI utilizes clinical, laboratory, and demographic data to screen, diagnose, and forecast the prognosis of different diseases. AI has the potential to aid in the detection, extensive screening, monitoring, resource allocation, and prediction of potential interactions with newly proposed therapies. 20, 21 

f. Block-chain
Extensive data sharing can potentially result in data fragmentation, causing gaps in transmitted information that can hinder the therapeutic process. 'Blockchain' technology was created to generate links amongst the network's data repositories in order to solve this problem. Blockchain is essentially an ever-expanding list of records, or blocks, where each item is hashed—a cryptographic technique—to the one before it. It is basically a safe chain of records that is created such that each record contains a cryptographic hash of the one before it and is impervious to tampering. 22, 23

SMART HEALTHCARE DEVICES: PRESENT AND FUTURE.
There are many smart devices that have become an integral part of our healthcare practice. After the disastrous challenge that COVID 19 posed to researchers, scientists, engineers, medical practitioners all across the globe, an increased focus on developing newer devices that could facilitate better dealing in such scenarios in future has been made.

The Whoop Strap, which measures respiratory rate, disposable patches and biosensors developed by Philips for COVID-19 detection, Taiwan's comprehensive testing and tracing architecture, Scripp's "DETECT" system capable of gathering data from smart wearable devices, Eko's electrocardiogram tool designed to assess cardiac complications related to COVID-19, the portable ultrasound device "Lumify," along with other handheld portable ultrasound solutions, and AI-CT algorithms developed by Israeli technology company Aidoc Medical for COVID-19 detection are some examples.
Smart gadgets and remote health monitoring systems, along with robotics and drones, telemedicine and teledentistry platforms, and screening and early diagnosis, management, and enhanced quality of life, can all contribute significantly to illness prevention.
Raising life expectancy and lowering rates of morbidity and death greatly depends on the monitoring of critical functions, such as heart rate, skin temperature, and mobility, as well as nutritional condition and rehabilitation for aged or infected patients. 
The creation of a Smart Hospital Information System has made it possible to connect lab data with several equipment, such as an MRI or CT scan, improving the detection of medical emergencies. This, in turn, facilitates medical staff in monitoring and making appropriate treatment decisions. It's worth noting that the transition to 'smart' hospitals can also lead to cost reductions by detecting abnormalities early, which could otherwise impact the accuracy of specific medical device readings and result in higher maintenance costs.
Dentistry has also embraced 'smart' technology, with recent advancements aimed at improving the efficiency, comfort, and reliability of dental procedures. Dental practice is about to undergo a transformation thanks to the combination of big data analytics, cloud computing, machine learning, and artificial intelligence algorithms. For instance, patients can take pictures and communicate pertinent data with distant dentists for in-person consultations using MouthWatch's TeleDent service, which provides a simplified tele-dentistry platform.
Machine learning approaches have been developed in oncology to precisely measure immune cells closely adjacent to oral cancer cells. This precision enables a deeper understanding of the cancer's spread and resistance, ultimately aiding in the determination of prognosis.24-28

THE ROADBLOCKS.
Despite the potential benefits and convenience of these healthcare monitoring devices in reducing the necessity for hospital visits, there are significant obstacles that must be addressed. Issues such as privacy, data security, data management, cost-effectiveness, environmental considerations, and standardization pose major challenges. Addressing these challenges is crucial for the development of cost-efficient, flexible, and standardized systems that can effectively meet healthcare needs and gain widespread acceptance. 29-30
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