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Research and Development of Advanced Medical Devices and Systems to Achieve the

Future of Medicine
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The surgical procedures that the system focuses presents the following challenges:

Flexible endoscopic systems developed in the past fell short of practical use due to design
limitations deriving from gastroenterology endoscopic devices that require extremely high skills to
manipulate the forceps.

Intraoperative detection of lesions that are identified in a preoperative examination is often
difficult.

For rigid laparoscopic instruments including robotic, it is too difficult to reach some cancers

located in a deep region of the body, where flexible devises have a higher advantage in approaching.

Addressing these issues, by applying and fusing Japan's strong cutting-edge technologies and
expertise in robotics and flexible endoscopes, we aim to realize an innovative flexible endoscopic
surgical system that surgeons can intuitively manipulate with a clear panoramic vision during a

surgery.

The development targets the following three features :

(1) A flexible endoscope that provides a wide and high precision view, and is equipped with an
advanced sensing technology enabling a real-time guidance to locate critical organs during the
surgery. (“Eye” of the devise)

(2) Compact flexible robotic forceps that are controllable separately from the endoscope, have a wide
and deep reach and a proper grip force, and satisfy needs of a variety of surgical tasks; and a surgeon
console set that enables intuitive control of the robotic arms and hands. (“Hands” of the devise)

(3) A flexible platform that responds to versatile surgical needs by allowing changes of any

dedicated/existing compatible instruments at any time during the operation. (“Body” of the devise)

In the fiscal year of 2016, was completed the development of the prototypes including platforms,
robotic forceps and endoscopes that satisfy fundamental specifications of the final prototypes to be
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achieved in 2019. Dry-box and animal model experiments were performed to evaluate the prototypes.
In these experiments, trial use of the prototypes by multiple expert endoscopic surgeons was also
conducted to evaluate the product concept and innovativeness, and to obtain feedback for necessary
improvements. The evaluation demonstrated that the project intermediate goal - a prototype
promising intuitive control by surgeons — was attained. The development has steadily advanced

toward practical use.
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