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We prepared for the physician-led clinical trial of the STS-type retinal prosthesis with Professor Motohiro
Kamei (Ophthalmology Department of Aichi Medical University), Akihito Hirakata (Ophthalmology
Department of Kyorin University Medical School) and Motoki Ozawa (Nidek Co.).

1: Preparation of devices for clinical trial:

With respect to the fabrication of the IC to be incorporated in the internal device, the verification with

the analog circuit was completed. The IC was ordered in early November 2016 and completed in

February 2017. Regarding the devices for evaluation of visual function, the optimum background

luminance was determined, and the calibration device was also steadily improved.

For the implant, compared with the device used in previous clinical research, the followings were

improved:

I. Itis possible to detect change in the impedance of the circuit of the implant by the internal state
confirmation function.

[I. The communication method from the external device to the implant was changed from the
amplitude modulation to the frequency modulation, making it less susceptible to the influence of
noise and voltage fluctuation.

[ll. The alarm, which used to be only the buzzer sound, was improved to be the sound output from the
speaker and bone conduction element for easy detection for patients.

For peripherals, three functions (i. Transcorneal electrical stimulation function to measure residual

visual function of patients. ii. Single-channel stimulation function to find the appropriate implantation

position of the electrode array. iii. Confirmation of normal operation of the implant after implantation
surgery.) were consolidated to one peripheral device, the checking device. We prepared required
specifications of the checking device as inputs to the design of the device.

2: Accelerated test to verify the guarantee period of the internal device (10 years):
Based on the risk analysis results, a dedicated test device was manufactured for the insulated terminal

part of the internal connector, and assuming the 10 ° C. doubling rule (Arrhenius rule) as a hypothesis,
preliminary lifetime test was performed by applying 117°C to the sample for two weeks, which was
equivalent to 10 years (3650 days) at the body temperature (calculation: 3650%(1/2)8=14.25 days=2

weeks). As a result, the impedance between the terminals of the test device decreased at the 2nd week,



but it was confirmed that the impedance increased by tightening the loose nut of the test device. We
manufactured and incorporated a disc spring with a medical grade TiNi alloy with hyperelasticity at body
temperature and with biocompatibility, and compare the torque tightened the screw before the test with
the torque to loosen the screw after the test, for the presence or absence of a disc spring. We confirmed
that the torque ratio (after/before) to increase from 1% to 96% by a disc spring. Based on this result,

we have been able to obtain lifetime of 10 years or more.

3: Standardization for multicenter clinical trials
(1) Standardization of patient selection procedure:
We have prepared a manual to judge the threshold current to elicit phosphene by transcorneal
electrical stimulation (TES) using the up-down method. In accordance with PMDA 's advice, the
reaching test for localized light with reduced contrast was incorporated into the patient selection

test.

(2) Standardization of the surgical procedure:
For the operation of the eye and the head to implant the internal devices, a standardization manual
for the surgical procedure was prepared.

(3) Standardization of visual function test and visual rehabilitation:
For the reaching test and the grating test, the optimum condition of the background luminance was
decided. For table tests and walk tests, conditions for background luminance were determined.
Manuals were prepared so that even orthoptists not specialized to ultra-low vision examination can

examine with good reproducibility.

4: Clinical trial design
(1): Survey of patients with possible benefit by STS retinal prosthesis:

We submitted a planning document of clinical research on TES examination to determine the
threshold current to elicit phosphine to the Ethics Committee of Osaka University and approval was
obtained. According to PMDA's advice, we changed the selection criteria of patients. Then, we
investigated the number of patients with advanced outer retinal degeneration that had threshold
current to induce phosphene by TES was 1.5 mA or less and were impossible to reach to low-

contrast targets.

(2): PMDA 's face-to- face advice:
We took a face-to-face advice from PMDA on Aug 1t 2016, and created a protocol for a physician

led clinical trials.
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