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B Purpose, Background, Significance of Efforts

With the aging of the population, there is concern that the number of elderly patients will increase in the future
for various diseases including cancer. Endoscopic surgery has become a promising treatment option for these
elderly patients in terms of early recovery after surgery. However, it is recognized that advanced equipment and
the medical staff’s skills are necessary to perform this surgery safely and efficiently, as there are reports of
disparities in outcomes between surgeons and between facilities. There are also concerns about the shortage
of surgeons in Japan, and it is becoming increasingly recognized that this is an important social issue for the
future super-aged society.

In this R&D project, we aimed to correct the disparity in treatment results among surgeons and facilities in
endoscopic surgery, to improve medical safety including reduction of postoperative complications, and to
contribute to the profitability of hospitals through efficient operation of surgical treatment. The following three
research and development projects were undertaken with the aim of establishing and commercializing a system
to provide appropriate information necessary for safe and homogeneous surgical procedures by converting the
tacit knowledge of skilled doctors and others into the data of explicit knowledge.

B Summary of Research and Development ltems
@ Development and commercialization of information-assisted endoscopic surgery system
This R&D item consists of software with information support functions necessary for each surgery and a
system that takes this software and outputs inference results using Al technology to support the surgeon's
judgment and communication with the surgical team. This will correct technical disparities between surgeons
and between facilities, leading to less complications and other adverse events, as well as reducing medical
costs. Specifically, the following functions will be realized.

v" A group of functions to display anatomical structures such as vessels/ureters/nerves, tumor location,
landmarks, and other risk events such as bleeding for laparoscopic cholecystectomy, laparoscopic
gastrectomy, and laparoscopic colectomy.

v' A set of functions (medical team support library) that enables real-time summarization and recording of
video, audio, equipment data, etc., of important scenes during surgery and sharing of information with the
medical team inside and outside the operating room.

@ Development and commercialization of autonomous controlled endoscope systems

It aims to overcome the skill gap of the scopist operating the endoscope, to improve the quality of surgery
by continuously providing a field of view that is easy for the primary surgeon to perform procedures, and to
reduce the human resource of the scopist normally deployed. Specifically, the system controls the robotic arm
that holds the endoscope according to the surgical steps and conditions of the surgical field to autonomously
realize a field of view that facilitates the surgeon's surgical procedure.

@ Development of elemental technologies for automatic control treatment device system

It overcomes the skill gap of the primary surgeon and realizes safe and smooth treatment operations.
Specifically, the system supports the primary surgeon's intervention by collecting information on the tissue
being grasped from endoscopic images and the surgical scene during energy procedures and optimizing the
output such as grasping force and applied energy.

B Research and development system
This research and development were conducted by Olympus Corporation as the representative organization,
the National Cancer Center Hospital East, Oita University, Fukuoka Institute of Technology, and the University
of Tokyo as the cooperative research institutes, and Olympus Medical Systems Corporation and LPixel
Corporation as subcontractors from Olympus Corporation.

m  Goal
The goal of this research and development is to
v' Fix the final specifications of the developed medical device.
v' Clearly indicate the sales strategy (Incl. international expansion) for finished product.

B Results

In the first half of the R&D period, elemental technologies for concept realization and a prototype for the proof
of concept embodying the concept were developed, and technical feasibility and validity of the basic concept
were confirmed through user interviews. In addition, for social implementation after the completion of the project,
since the market related to this R&D is not fully formed at this point, and technological progress and competition
are active, we will proceed with commercialization sequentially starting from those with good prospects and add
items and target cases in stages in order to quickly assess the market response and make speedy course
correction. In the latter half of the R&D period, the following directions and results were finally obtained through
further studies on elemental technology issues, final specification proposals for commercialization, and

commercialization plans including sales plans.
As a company-wide strategy, Olympus Corporation, the representative organization, has decided to promote
the business of introducing a platform with developmental potential for future endoscopic medical care and
providing digital solutions utilizing Al and other information technologies. The elemental technologies and

4



concepts related to information-assisted endoscopic surgical operation systems achieved through this research
and development will be deployed in a way that will be included in the product strategy within the above strategy.

We decided to move ahead with the commercialization of a library for laparoscopic cholecystectomy and an
autonomous endoscope system, and completed the development of the necessary elemental technologies for
these, prepared the final specifications, and drew up plans for a launch schedule, sales strategy, insurance
strategy, etc. In addition, the necessary elemental technologies for a library for laparoscopic colectomy has been
developed and has decided to commercialize the library by utilizing an outside partner. As described above, the
final specifications and sales strategy for the developed medical devices were drawn up, and the final goal of
this project was achieved.

In addition, we have obtained the following results for other technological development items that we have
been working on together, and we will study them in accordance with their respective directions, along with the
promotion of the above-mentioned studies for commercialization. Since the necessary elemental technologies
for the library for laparoscopic gastrectomy and the medical team support library have been obtained, we will
continue to study the possibility of commercializing these products. In addition, we will study the possibility of
commercializing a digital solution that applies intra-abdominal measurement technology, which was worked on
during the development of the library for laparoscopic colectomy, in combination with Olympus 's imaging
equipment.

The medical usefulness of the functional concept of the automatic control treatment device system was
confirmed through this research and development. Technically, we established the elemental technologies of
the functional concept and identified issues related to the robustness of grasp recognition by Al. In the future,
we will conduct fixed-point observations of the automatic energy control technology using Al, and also consider
the application of the technology in a wider range of target areas.

Issues for social implementation and how to proceed in the future.

It is difficult to achieve market formation and penetration by new technologies such as this R&D all at once,
and the challenge is to gain market recognition and prove effectiveness for each product group to be
introduced in stages, and to repeat this cycle speedily. As for the social implementation of the results of this
R&D, first, by introducing information support Library for each surgical procedure, such as laparoscopic
cholecystectomy and laparoscopic colectomy, we will present awareness to physicians and prove medical
effects, such as reduction of complications. For the autonomous controlled endoscope systems, we will clarify
their value, such as improvement of efficiency in the field. Thereafter, the value of the platform will be gradually
expanded by providing the next functions and devices on the platform, leading to improved efficiency in
hospital management and increased patient satisfaction. The most urgent and important issue to be
addressed at the outset is insurance reimbursement for the first set of information support system for each
surgical procedure to be introduced to the market. After the completion of this grant project, the top priority
will be to obtain regulatory approval and launch the products, which will promote market recognition and data
collection, and then to obtain insurance reimbursement through appropriate collaboration with academic
societies, government, and industry. This will be the opportunity for further market dissemination and global
introduction of the product and will lead to the provision of value to society at large.
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