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Okayama University research: Successful implantation and testing of retinal prosthesis in
monkey eyes with retinal degeneration

(Okayama, 27 June) Researchers at Okayama University report in the journal Artificial
Organs the successful implantation of dye-based prosthetic films in monkey eyes. The
study demonstrates the implantation’s surgical feasibility, and marks an important step
towards the development of a treatment for patients with macular degeneration or
retinitis pigmentosa.

With age, the macula — a pigmented area near the center of the retina in the human eye —
often becomes damaged, resulting in deteriorated vision. Nearly 12% of people aged 80 or
older suffer from such age-related blurred or lost center-of-field vision, known medically as
macular degeneration. At present, there is no treatment for recovering lost vision due to
macular degeneration, but a team of researchers led by Dr.Toshihiko Matsuo from Okayama
University are making significant progress towards implants that could replace damaged
maculas in humans.

Dr.Matsuo and colleagues succeeded in surgically inserting a retinal implant, known as
Okayama University-type retinal prosthesis (OUReP™), in the subretinal space of monkey
eyes suffering from macular degeneration. OUReP™, developed earlier at Okayama
University, is a material based on photoelectric dye molecules, capable of converting light
into electric potentials, and as such mimicking phototransduction as it takes place in
mammalian eyes.

The researchers worked with cynomolgus monkeys, in which macular degeneration was
induced in one eye through injections with cobalt chloride. Initial experiments done with 6
monkeys during one month were followed by tests on 8 monkeys in a 6-month period. In
the latter study, 3 monkeys underwent surgery after 5 months for inspection of the
OUReP™ implant. Monkeys were not only used because their retinas, like human retinas,
have a macular structure, but also because monkey studies are a necessary intermediate
step, required by Japan’s Pharmaceuticals and Medical Devices Agency, towards the
development of implants for human eyes,
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All monkeys involved in the experiments were healthy during the observation period.
Dr.Matsuo and colleagues demonstrated the surgical feasibility of implanting OUReP™; the
neuroretina (the part containing the retina’s neural elements) remained attached to the dye
films through the 1- and 6-month periods, and structural integrity of the implantation site
was observed as well. Furthermore, the researchers checked that no monkeys developed
retinal toxicity or inflammatory cells. The implants’ functioning was tested by
measurements of the amplitude of visually evoked potentials; normal signal amplitudes
were observed one month after implantation and remained stable after.

The scientists point out that OUReP™ implants could also become applicable as a treatment
for retinitis pigmentosa, a hereditary retinal disease causing blindness due to dead
photoreceptor cells. Quoting Dr.Matsuo and colleagues: “The filing of a first-in-human
clinical trial for OUReP™ in patients who have lost vision by retinitis pigmentosa is now
negotiated at Pharmaceuticals and Medical Devices Agency (PMDA) in Japan.”

Caption
Sequence of surgical procedures for implanting Okayama University-type retinal prosthesis
in @ monkey eye.
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1-1-1 Tsushima-naka , Kita-ku , Okayama 700-8530, Japan

Public Relations and Information Strategy

E-mail: www-adm@adm.okayama-u.ac.jp OKAYAMA
Website: http://www.okayama-u.ac.jp/index_e.html BINIVERELTY
Okayama Univ. e-Bulletin: http://www.okayama-u.ac.jp/user/kouhou/ebulletin/

About Okayama University (YouTube):

https://www.youtube.com/watch?v=iDL1coqPRY!

Okayama University Image Movie (YouTube):
https://www.youtube.com/watch?v=KU3hOIXS5kk

Okayama University Medical Research Updates (OU-MRU)

Vol.1 : Innovative non-invasive ‘liquid biopsy’ method to capture circulating tumor cells
from blood samples for genetic testing

Vol.2 : Ensuring a cool recovery from cardiac arrest

Vol.3 : Organ regeneration research leaps forward

Vol.4 : Cardiac mechanosensitive integrator

Vol.5 : Cell injections get to the heart of congenital defects

Vol.6 : Fourth key molecule identified in bone development

Vol.7 : Anticancer virus solution provides an alternative to surgery

Vol.8 : Light-responsive dye stimulates sight in genetically blind patients

Vol.9 : Diabetes drug helps towards immunity against cancer

Vol.10 : Enzyme-inhibitors treat drug-resistant epilepsy

Vol.11 : Compound-protein combination shows promise for arthritis treatment
Vol.12 : Molecular features of the circadian clock system in fruit flies

Vol.13 : Peptide directs artificial tissue growth

Vol.14 : Simplified boron compound may treat brain tumours

Vol.15 : Metamaterial absorbers for infrared inspection technologies

Vol.16 : Epigenetics research traces how crickets restore lost limbs

Vol.17 : Cell research shows pathway for suppressing hepatitis B virus

Vol.18 : Therapeutic protein targets liver disease

Vol.19 : Study links signalling protein to osteoarthritis

Vol.20 : Lack of enzyme promotes fatty liver disease in thin patients

Vol.21 : Combined gene transduction and light therapy targets gastric cancer
Vol.22 : Medical supportive device for hemodialysis catheter puncture

Vol.23 : Development of low cost oral inactivated vaccines for dysentery
Vol.24 : Sticky molecules to tackle obesity and diabetes

Vol.25 : Self-administered aroma foot massage may reduce symptoms of anxiety
Vol.26 : Protein for preventing heart failure

Vol.27 : Keeping cells in shape to fight sepsis

Vol.28 : Viral-based therapy for bone cancer
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Photoreactive compound allows protein synthesis control with light
Cancer stem cells’ role in tumor growth revealed

Prevention of RNA virus replication

Enzyme target for slowing bladder cancer invasion

Attacking tumors from the inside

Novel mouse model for studying pancreatic cancer

Potential cause of Lafora disease revealed

Overloading of protein localization triggers cellular defects

Protein dosage compensation mechanism unravelled
Bioengineered tooth restoration in a large mammal

Successful test of retinal prosthesis implanted in rats

Antibodies prolong seizure latency in epileptic mice

Inorganic biomaterials for soft-tissue adhesion

Potential drug for treating chronic pain with few side effects
Potential origin of cancer-associated cells revealed

Protection from plant extracts

Link between biological-clock disturbance and brain dysfunction uncovered
New method for suppressing lung cancer oncogene

Candidate genes for eye misalignment identified
Nanotechnology-based approach to cancer virotherapy

Cell membrane as material for bone formation

Iron removal as a potential cancer therapy

Potential of 3D nanoenvironments for experimental cancer

A protein found on the surface of cells plays an integral role in tumor growth and
sustenance
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Okayama University (Shikata Campus, Okayama City)
http://www.okayama-u.ac.jp/eng/access maps/Shikata Campus.html
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@ About Okayama University
Okayama University is one of the largest comprehensive universities in Japan with

roots going back to the Medical Training Place sponsored by the Lord of Okayama and
established in 1870. Now with 1,300 faculty and 13,000 students, the University offers
courses in specialties ranging from medicine and pharmacy to humanities and physical

sciences.
Okayama University is located in the heart of Japan approximately 3 hours west of

Tokyo by Shinkansen.

Website: http://www.okayama-u.ac.jp/index e.html

¥ Airport .

g Airline
s Shinkansen
O Sapporo
= 4 Japan (HA)
U-l\
Shanghal v,j
I

Hong Kong

o
2h30M /”-‘PQ\L / =
7T C = K i
- .
x Narita —— :
Misasa

kayama (&
- Tokyo L
port  SNNE " Toftori Prefecture

Taipei b
e ) callgs x/ XHaneda N
Hakata=# Okayama f_-.i.::- Chubu Airport d) Hyogo
phs Ve -
' " Centrai
XiLiJlsuoka )Kznsaj ,qj.—pgrnlr /f’ Prefecture
( Airport
g — -
O _Okayama Hem%x
Okinawa I
QOkayama Airport
Hiroshima
Prefecture

Ushimado Marine
Institute

Shikata Campus
Higashiyama Campus

Kurashiki Campus . Hiral Campus

\x
AFKagawa Prefecture,

@ [ ek | HEEE
. 10 50Gs Gé"‘QALS
Hirofumi Makino, M.D., Ph.D. “Okayama University supports

the Sustainable Development Goals”

President , Okayama University

2018 Summer School in Okayama, 01-14 July
SETOUCHI

Its natural environment and society
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