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1. Development of core technology for a brain-machine interface (BMI)

Based on specifications requested by Keio University, Morinomiya Hospital and Osaka University, we
fabricated an electroencephalogram (EEG) module, EEG electrode structure, EEG holder, and EEG-
near-infrared spectroscopy (NIRS) holder. We then tested the quality and performance of these
components using our proprietary “Functional Performance Assessment Battery.” To test the basic
design of our BMI, we then modified and tested a brain activity feedback system fabricated in FY2015.
Through these initiatives, we are developing a system that can provide appropriate rehabilitation in

response to brain activity.

2. Development of a BMI rehabilitation robot system

As part of our project to develop a BMI rehabilitation robot system, we have now completed
commercial testing of a remote system (for use in finger rehabilitation) and are proceeding to conduct
an investigator-initiated clinical trial. In accordance with this initiative, we are currently creating a
development framework and process based on the Ministerial Ordinance on QMS for medical devices.
We have also fabricated an NIRS-BMI rehabilitation system for basic verification of operation. This
system integrates a motorized device and electrical stimulus, and features enhanced software for
controlling switches and other mechanical components in addition to controlling the motorized device
and electrical stimulus.

Utilizing a graphical user interface, displays and audio, these systems are capable of providing

feedback to elicit optimal changes in brain activity through the use of bar and animation displays.

3. Quantitative assessment of rehabilitation effects and development of a control system
We have developed a real-time brain activity monitor capable of identifying normal and abnormal
brain activity signals (NIRS and EEG signals) on all or selected monitoring channels.



In developing a technique to remotely evaluate the effects of rehabilitation based on analysis of motion
sensor and visual data, we have opted to ensure intraoperability in the output of the rehabilitation
device by using the ORiN standard network interface, and are currently verifying operation using an
input/output component design and a simplified inbuilt program. In terms of database construction, we
have implemented a simplified data input component and information presentation interface, and are
in the process of generating detailed design feedback.

The “intelligent peg system” being developed by Nihon Kohden Corporation to analyze arm

movements was evaluated by Keio University and deemed eligible for clinical testing.

4. Collaboration with Sapporo Medical University Group: Development of an illusory motion
rehabilitation system

We have developed a therapeutic system that administers an augmented reality for the recovery of
sensory-motor function among patients with neurological disorders.

Firstly, the stationary prototype was installed in three hospitals and two universities, and assessed
usability. Furthermore, we have borrowed BMI system from Panasonic and defined a specification of
the hardware and software. On the other hand, we made an EMG system to synchronize EMG with a
picture in the illusion system.

Secondary, we conducted a marketing research in the head mount display (HMD) to develop the
portable illusion system. The report suggested that there was no HMD, which contains enough
specifications we request in this project. We fixed the specifications of the original HMD, and defined
the first prototype.

Thirdly, we devised the specifications of the EMG measurement system to synchronize a picture in the

illusion system with the EMG system.

5. Fabrication and commercialization of a smart rehabilitation room

(1) Defining value and concept: In this project, we are organically integrating our innovative suite
of rehabilitation assessment and treatment devices currently under development with our existing
suite of rehabilitation devices. We have now defined the concept and potential value of the “smart
rehabilitation room” to patients, family members, rehabilitation personnel, researchers, hospital
management, companies, and society as a completely new type of rehabilitation room featuring
sophisticated systems.

(2) Identifying market demand: To gain preliminary insights into the market demand for our smart
rehabilitation room, we have interviewed professionals involved in the recovery and maintenance
stages of rehabilitation, rehabilitation training schools, and the rehabilitation device industry to
determine their respective needs, and have analyzed various types of statistical data.

(3) Setting of commercialization milestones: We investigated potential business formats and
service solutions for the smart rehabilitation room and set specific milestones for commercialization
through discussions between the principal investigator, companies participating in the project, and an
officer from the Japan Agency for Medical Research and Development (AMED) at a 2-day overnight

workshop (October 22-23, 2016) and subsequent intensive discussions via email.



(4) PR & awareness-raising activities: We presented and set up a hands-on exhibition booth at the
10th Annual Motor Control Conference under the theme “Translating neuroscience outcomes to
clinical settings: project to develop innovative neurorehabilitation devices—the smart rehabilitation
room concept”, and at the AMED Future Medical Devices Symposium under the theme “Fusion of
rehabilitation technology and neuroscience: the dawning of a new age in neurorehabilitation.” We
also engaged in PR activities both in Japan and overseas by giving presentations at academic,
research, and lecture meetings, and on the NHK television program “NHK World Medical Frontiers.”
(5) Strategy for developing an education & training package: Realizing that the education and
training of rehabilitation personnel will be integral to the success of the smart rehabilitation room, we
have formulated a basic strategy and milestones for developing an education and training package.
(6) Completion of prototypes of a group of innovative rehabilitation assessment and treatment
devices and NEURO Cloud that are under development for use with a prototype for a smart
rehabilitation room (scheduled to open in FY 2017): In FY 2016, we used an acceleration fund to
complete prototypes of development devices that will be the main components of a smart rehabilitation
room prototype and delivered them to Keio University. In addition, we used a transcranial magnetic
stimulation device along with a high-density electroencephalograph and motion analyzer implemented
using the acceleration fund to build a system that could be used to seamlessly assess the clinical
efficacy of development devices from a medical perspective. After delivering the devices to Keio
University, the period until the opening of a new hospital will be scheduled to implement the smart
rehabilitation room prototype to improve and adjust the devices from a clinical perspective. Acting
together with the development companies, this time will be used to enable rapid construction of the
smart rehabilitation room prototype after the opening of the hospital.

(7) Consultation for commercialization of smart rehabilitation: We used the acceleration fund to
request objective, third-party advice about the potential issues and challenges in commercializing the
smart rehabilitation room as a new business model, primarily from the perspective of intellectual

property management and license schemes.
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