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The Internet of Things (IoT) is a compelling paradigm to support smart living by means of connecting a great quantity of digitally augmented physical objects to the Internet. These objects, especially sensors are being connected everywhere and at all time collecting the information of interest. The wireless sensor network (WSN) based IoT platform is popular in modern monitoring systems. It is predicted that the number of sensors in diverse applications will exceed one trillion by 2022 and over 100 trillion by 2030 . Over the last few decades, spintronic sensors working as solid-state magnetic sensors have gained continuous attention and research effort because of their traits such as superb sensitivity, low power consumption, compactness, wide bandwidth, room-temperature operation and CMOS compatibility. and we can say spintronics and IOT will conquer the gadgets market pretty soon.

To achieve smart living, abundant types of data are required to be detected, collected and connected to the Internet. Spintronic sensors can provide measurement data of magnetic field from which magnetic-field-related parameters of some real-world objects can be derived. The database of “Things” can then be enriched, facilitating the development of the IoT-enabled smart living. In this section, we will introduce the basic use of spintronic sensors and discuss their sensing capabilities in one of the proposal for a smart living health ecosystem.

Pervasive health diagnosis system One of the major challenges of the world in the recent decades has been the continuous population increase, especially the rise of the elderly populations. The need of delivering quality healthcare to a rapidly growing population while reducing the healthcare costs in modern-day society is a challenging issue . In the existing healthcare systems, patients are monitored or diagnosed in the premises of healthcare. Meanwhile, only limited quality healthcare services can be provided for the growing populations. Moreover, the growing healthcare cost is a universal concern. An enabling component of affordable global healthcare is the pervasive health diagnosis systems with the help of point-of-care (POC) healthcare technologies and the advanced IoT platform. POC technologies are considered as an effective means of reducing healthcare costs and improving efficiency, which are critical in the provision of diagnostic and monitoring healthcare in countries with large populations or rural areas. Such a pervasive diagnosis system requires the combination of smart portable bio-sensors, computing, networking, and information and communication technologies. Here, a feasible pervasive diagnosis system based on spintronic bio detection and cloud services is illustrated. Framework of this pervasive diagnosis system which consists of four basic parts: smart POC devices, data transmission, cloud services, and multiple users one POC device enabled by spintronic bio detection technology comprises single or multiple spintronic sensors, and can detect the versatile target biomolecules, predominately DNA and protein in present researches. Up to now, the research groups from the USA and Portugal have built prototypes of POC device by miniaturizing the spintronic bio detection platform into a handheld and battery powered device, and the detection of protein and DNA was realized. These low-cost and highly portable POC devices can be widely operated in the hospital and at home for users’ personalized health management, or even in the outdoor environment as part of the emergency medical services (EMS). The test data from POC devices is then transmitted to the “cloud” through wireless communication and the Internet. More importantly, the hybrid cloud composed of public cloud and private cloud can make full use of the abundant monitored data from the pervasive POC devices. Multiple cloud services including automatic diagnosis and medical decision making can be rapidly provided. Different end-users such as patients, clinicians, and hospitals can ubiquitously obtain these cloud services through user interfaces in their PCs or smartphones.

A framework of pervasive health diagnosis system Such a pervasive diagnosis system based on the POC devices and the IoT platform does not involve the use of laboratory staff and facilities, and can provide access to health monitoring and assessment technologies for people with limited or no healthcare facilities, or with geographically distance or difficulty to physically access facilities. By now, the classes of analytical targets in spintronic bio detection are expanding from proteins and nucleic acids to metabolites, drugs, and even cells By testing the samples which are easy to get, such as blood, saliva, and urine, the POC testing can get various health information “near-patient” whenever it is needed. Meanwhile, the POC diagnostics are widely self-administered without the need of user’ complex operations, and thus patients can conveniently realize their health conditions at home or outdoor environment, reducing the frequency of hospital visits and travel expenses. This kind of spintronic POC system will be robust, low-cost, with no requirement for maintenance or calibration, and use wireless to transmit data. All these are favorable for its pervasiveness in smart healthcare. Hospitals and healthcare facilities can provide high-efficient healthcare services benefiting from this pervasive diagnosis system. The monitored information of patients can be remotely accessed by the designated hospitals. Such information could be useful for maintaining patients’ health, managing disease, or monitoring therapy. Hence, doctors or healthcare staff can directly provide professional help to patients over the Internet. Meanwhile, user’s profile and medical history data are maintained by the management center for local private use. The doctor may access the user’s information as needed when making the clinical decisions. Moreover, automated notifications or alarms can be issued to his/her relatives according to the diagnosis results via various telecommunication means. In addition, EMS also benefit from this pervasive diagnosis system. Traditional EMS starts with a 911 call followed by ground ambulance dispatch, patient evaluation, treatment by EMS personnel, and transport to a hospital facility Time available for EMS patient evaluation and treatment varies on the basis of geography and patient condition. The pervasive diagnosis system can offer the long term and recent diagnosis records of the patient. This will be beneficial to the clinical decision-making and EMS arrangement at early stage, shortening the waiting time. This cloud-enabled pervasive healthcare system shares the long-term monitored data with authorized social network or medical research communities, which can search for personalized medical trends or group patterns. In this way, the life-threatening events could be detected and controlled in the early stage. Furthermore, the cloud services can also provide insights into the disease evolution, the rehabilitation process, and the effect of drug therapy. The longitudinal monitoring of key biomarkers of a certain disease (e.g. cancer) from all users is expected to provide representative information about related environmental factors, distribution susceptible population, change of incidence, and prognosis of different therapy strategies. It is reasonable to foresee that, by being integrated into a smart lifestyle, this pervasive diagnosis system will greatly improve the quality of citizens’ healthcare.

Scope of IOT and Spintronics is like an ocean and this is a small steps towards bringing awareness on innovation in this area and make all of us aware where technology and innovation is making the drift towards .
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