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Brief Clinical Study Report

At present Amyotrophic Lateral Sclerosis (ALS) patients (and the patients with other neuromuscular
diseases) for whom speech, writing, and keyboard input are not practical, are inputting letters using
communication devices with the existing switches. These switches include contact, capacitive,
photoelectric, breath, air-bag and piezoelectric types. They are gradually unable to manipulate any
types of switch as the disease progresses. The goal of this project was the practical development of a
new switch control device which those patients can use despite an inability to intentionally move their
body parts. The mechanism of this device is based on decoding bioelectric signals from the motor unit
potentials on the skin surface.

Cybernics is a cutting-edge technological field. The word Cybernics was coined from Cybernetics,
Mechatronics, and Informatics by Prof. Yoshiyuki Sankai. Based on Cybernics, the cyborg-type Hybrid
Assistive Limb (HAL) was developed and is currently applied to functional regeneration treatment
for gait dysfunction in the patients with neuromuscular diseases. The encoding technology of the
bioelectric signals on the patient’s skin surface into his motion intention is an essential component of
the HAL system. Using this technology, a prototype of a new switch control device was made for ALS
patients, etc. in our previous work and was named a “Cybernic switch”. The prototype had a limitation
in that re-setup of the internal decoding algorithm was necessary for each individual patient. In the
latest research project from November 2015 to March 2017, practical Cybernic switch started to be
developed which could be used by the various ALS patients in a variety of living environments and
finally this project was successfully completed.

To develop a practical model of Cybernic switch, four patients with an advanced stage of ALS with
Tracheostomy Positive Pressure Ventilation and one ALS patient with temporal Non-invasive Positive
Pressure Ventilation continued to give feedback and comments on the requirements of this device.
According to these comments Dr. Alexsandr Ianov, a researcher of CYBERDYNE Inc. made a pre-
production sample AIO1 and an improved one, a practical model AI02, which was used for clinical
trial (JMACCTID: JMA-ITA002808).

A multicenter, open-label, self-controlled clinical study concerning the usefulness of Cybernic switch
AIO02 for patients with disabilities such as advanced ALS patients, etc. was conducted. We compared
the input speed of AI02 with the existing switches for ALS patients, etc. (who can input letters to
communication devices using existing switches) and examined AI02’s accuracy and stability. In
addition, to examine the possibility of using AIO2 on multiple attachment sites on the body, we
evaluated the possibility of using AIO2 on sites other than the existing switch use site. 15 patients
could use Cybernic switch successfully in Niigata National Hospital, Matsue National Medical Center,
and Tokyo Metropolitan Neurological Hospital without adverse effects. No device failures developed

adverse events. A full clinical study report will be published elsewhere in the future.



CYBERDYNE Inc. is now going to manufacture Cybernic switch and it will be purchased this year.

The expense of a communication device containing Cybernic switch may be reimbursed as a “grant of

prosthetic device” according to the Services and Supports for Persons with Disabilities Act. Cybernic

switch itself may also be provided as a “tool to afford benefit in daily life” according to the same act.
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