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Mobile devices such as smartphones and tablet computers are rapidly gaining widespread
usage. A mobile device is a type of integrated computer with a group of sensors (camera, global
positioning system [GPS], and accelerometer), interfaces (touch panel high-definition display and
audio input/output), high-end CPU, high-speed networking capability, and battery. It is a
sophisticated wearable computer in a compact package rather than an extension of a mobile
phone. At present, mobile devices enjoy successful use in various fields: car navigation systems
utilizing a GPS, accelerometer, and graphical map; online games using high-speed networking
capability, touch panel display, and graphical processing functions; and cameras, microphones,
and wireless networks realizing live broadcasting. This spread in applicability has naturally led to
mobile devices serve to be applied as medical devices.

According to the Japanese Pharmaceutical Affairs Law, software products without their
corresponding hardware are not suitable for use as medical devices; only integrated systems
consisting of hardware and embedded software have received approval. On November 25, 2014,
a new law will be enforced under which software may be approved as a medical device called a
“medical device program.” Medical software running on general-purpose computers and/or mobile
devices will thus have a new place in the medical device market.

Research Paper No.13 reports on the extensive research on medical application of mobile
devices, focusing on case examples in the US and European countries. The US Food and Drug
Administration (FDA) released guidelines concerning mobile medical application in 2013. Under
the FDA standards, medical mobile applications fall under three categories. Group A comprises
applications that are NOT medical devices; group B includes applications for which the FDA
intends to exercise enforcement discretion; and group C covers applications that are under the
focus of the FDA's regulatory oversight. According to this categorization, Research Paper No.13
illustrates five examples in group A, six in group B, and 18 in group C. In addition, six cases that
are under development in university laboratories and/or research institutes, or are in the process
of commercialization, are also shown. The selected 35 case examples are introduced with their
respective schema, followed by a discussion on new changes triggered by the medical application
of mobile devices.

The biggest change would be explosive market expansion. In contrast with high-performance
and expensive conventional medical devices, mobile devices accompanied with peripherals and
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sophisticated software can deliver competitive performance at a dramatically lower price range.
Further, a reduction in the size and weight of equipment will be realized in parallel. In such a
context, these new medical mobile devices will have different markets in developed and
developing countries. In the former, small-sized mobile medical devices would be newly applied in
ambulance and clinics. A home-visiting physician can carry them with him/her. Home healthcare is
another large market in aging societies. Meanwhile, in developing countries, where financial
constraints limit the installation of high-priced medical devices and services, point-of-care health
service could be established at lower costs using lightweight mobile medical devices.

Another change is information integration and its synergy. Existing medical devices have specific
functions, and acquired data are saved separately. In the case of new mobile medical devices,
multiple functions can be accommodated, and synchronized data will have novel potentials based
on integrated data. The text provides exciting examples. One is in the synchronized recording of
electrocardiograms and cardiac sounds, which would help a physician diagnose abnormal heart
sounds. Another is in investigating the mechanism of an asthma attack using GPS data linked with
the peak flow rate, an index of the severity of asthma symptoms, by connecting the peak flow
meter with a smartphone. Yet another example is when a thermometer, as a mobile medical
device, sends anonymized body temperature data with GPS data to the storage server, and the
accumulated data helps visualize an influenza infection status. “Big data” could be generated after
collecting various data from mobile medical devices. Indeed, data scientists have begun novel
lines of inquiry based on this trend.

Nonetheless, concerns regarding the application of mobile devices in medical procedures are
not negligible. The reliability of mobile applications is one of the issues that should be continuously
discussed, but in the US, the guidelines for mobile medical application and the FDA approval
process are intended to reduce apprehensions related to reliability, and in Japan, the amended
law will regulate “medical device programs,” in addition to which a registration system
implemented by the Good Health Software Promotion Council will guarantee the safety of
healthcare software.

The integration of telephone functions, various sensors, and input/output interfaces creates an
innovation in the form of a mobile device; when peripherals and service architectures are
integrated to a mobile device, further innovation will be achieved. Many mobile medical devices
are expected to be applied in clinical practice, and Japanese medical device companies are
poised to commercialize these new products.

This research paper is intended to be a material for research and discussion. It may be cited and discussed for research

purposes, but any damage or loss caused by citing and/or discussing and/or referencing it is not compensated by the author,

Japan Association for the Advancement of Medical Equipment, and/or the Medical Device Strategy Institute.

The opinions and/or ideas described in this research paper are the author’s and do not represent the official views of the Japan
Association for the Advancement of Medical Equipment and/or Medical Device Strategy Institute.
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