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Background of Research and Development

Light entering the eye through the pupil reaches the retina located at the back of the eye, where it is converted into electrical
signals. These signals are transmitted to the brain via the optic nerve, a process that constitutes "vision." Retinal detachment
is a condition where the retina separates from the underlying tissue. Vision is lost in the detached area, and if left untreated, it
can lead to blindness. Inside the retina (indicated by <), there is a transparent, gel-like substance called the vitreous body. In
some individuals, the vitreous is adhered to the inner surface of the retina. As the vitreous liquefies and contracts with age, it
pulls on the retina at these adhesion sites, causing a retinal tear. Further traction can cause the retina to detach (retinal
detachment).

Surgery is performed to prevent blindness. During the procedure, the vitreous pulling on the retina is removed as much as
possible. Finally, to reattach the retina to the underlying tissue (for retinal reattachment), a tamponade material—either gas or
silicone oil—is injected into the space where the vitreous previously resided (indicated by ). While gas is naturally absorbed
within a few weeks, silicone oil must be surgically removed approximately 3 to 6 months post-operatively, at which point the
eye is filled with an intraocular irrigating solution (saline).

Because the physical properties of gas and silicone oil differ significantly from the human vitreous, gas tamponades require
the patient to maintain a prone (face-down) position for 1 to 2 weeks after surgery. During this period, vision is poor, and
prolonged hospitalization is often required. Many patients are forced to maintain this prone position even at night, suffering
from sleep deprivation and muscle pain. In cases where silicone oil is injected, post-operative hyperopic shifts (farsightedness)

inevitably lead to poor visual acuity.

Objective and Aim

Focusing on the physiological significance of the vitreous body, our objective was to develop a material with physical
properties similar to the native vitreous to achieve vitreous reconstruction. The goal was to realize a vitreous reconstruction
surgery that enables retinal reattachment while significantly reducing the post-operative burden on patients. To achieve this,
we have been investigating a self-assembling peptide gel as a vitreous reconstruction material. This self-assembling peptide
gel is a hydrogel composed primarily of a 100% chemically synthesized peptide. It has been confirmed that a hydrogel
consisting of 0.1% self-assembling peptide can be injected intraocularly using a 25-gauge needle and remains stable and safe
within the eye for three months. However, components other than the self-assembling peptide remained undetermined for use
as a vitreous reconstruction material, and the project had not yet reached the stage of creating a final prototype through
repeated prototyping and evaluation for commercialization. Furthermore, the investigation of manufacturing methods for
commercialization was insufficient. Therefore, through this research, we aimed to determine the optimal composition for the

vitreous reconstruction material, create a final prototype, and simultaneously investigate its manufacturing method.

Research Results and Significance
In this study, as originally intended, we successfully developed a vitreous reconstruction material with the potential to bring
about a paradigm shift in vitreoretinal surgery.

+  Completion of Prototype and Establishment of Manufacturing Process: We determined a final composition that

nmn

completely satisfies the four strict requirements for a vitreous reconstruction material: "biocompatibility," "ease of

nn

intraocular injection," "reliable retinal reattachment," and "maintenance of post-operative visual function". Furthermore,
we established a high-quality, scalable large-scale manufacturing method, laying the foundation for a mass production
system capable of supporting future clinical trials and market supply.

+  Demonstration of High Safety: In a long-term observation study using medium-sized animals (rabbits) over one year, no
4



ocular inflammation or elevation of intraocular pressure was observed, and no toxicity was confirmed in histological
analysis of the retina. In studies using large animals (monkeys), which are closer to humans (at 6 months post-operation),
no abnormalities were found in the cornea, lens, or retina via OCT (Optical Coherence Tomography). It was also
confirmed that the intraocular inflammation index (flare value) returned to normal levels within 2 to 3 weeks after surgery.
Furthermore, tests using radioactive labeling confirmed that the gel slowly degrades and is absorbed, then safely excreted
from the body, thereby ensuring systemic safety.

Proof of Efficacy to "See Normally" (Decisive Differentiation from Existing Treatments): In a retinal detachment model
using large animals (monkeys), we achieved a 100% retinal reattachment rate, equivalent to or better than silicone oil.
As the most significant achievement, while eyes injected with silicone oil develop severe hyperopia immediately after
surgery, it was demonstrated that eyes treated with this device maintain "emmetropia (normal refractive error)" post-
operatively. Additionally, analysis using "multifocal electroretinography," which evaluates the function of specific retinal
areas, demonstrated that the entire retina, including the macula which is most critical for vision, functions normally after
surgery. This proved that this device represents an innovative treatment method capable of completing therapy while

maintaining the patient's ability to "see."

These results are groundbreaking in that they liberate patients from the "agony of prone positioning" and "post-operative

vision loss". By enabling not only retinal repair (structural healing) but also the ability to "see normally” (functional healing)

immediately after surgery, this represents an innovative medical device that stands apart from existing treatments.

Future Outlook

Moving forward, regarding this device with the composition for which basic Proof of Concept (POC) has been confirmed, we

plan to consult with the PMDA, conduct non-clinical and clinical trials, and aim for commercialization not only in Japan but

also globally.

CCETEHRIFHESL L TAMED Dif—LN—Z(ZF58 T




BIHE

ARER (FHRTERES) OIERICHT> TOERFE

WFIERCRDOARIZ LY | FrafEz UG T& 2, /v & LTHET & HH (Fld, 8ERFD
D) B =HITHON D IRERRBICE W THE _HIEZliEn s LWL FHENEZ VIFET,
(2. AEEBFFEIZ OV T, ALEWIESR (T 2IR5Y) . EWIETEE B & IO R B O TERN OB =FE WA

iz

MENBZLETE TLEI LD, TR & 2o, (LaWiEk & EWETEE i (aadgoRit) o

WITNMWEAR LN E WS L RETDHZENNETT, AFEEHIEHT2FHIZOWTIL, KHF
RSB OIS FEE LFHR T D 2 BEIO LET,

Bi1.

X
O

—

il 2

X
O

—

b DAL EMDAEYNEENRFH Th L2586
R4 0 AB 12 (AR DAEFEEXNH 52 OY Z ¥ —EBFHEIEE
A LA X DY Z X — P IEEN
NEEBHI B W T, Bl ALEWIEIRO BARR 2R BR 28T 5,
CER (Y Z X TFT—8) DIDRAKIOLZ =Ty M LTHRHTHLIHEE
BEA LA X BB LT DY Z X — B IHER - FEETIC X S P08 AR OB
A LA X B EST &T D TR AR D BHSE
NEREEHZBWTE, YZXRT—EBRMPAROFH S —7 v e 2 &id, TEHRVBIRL

{1y

aul k=l

L\\

e ALEMX O BRI BIR b RET 5,



