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From FY2017 to FY2018, we developed a microsurgical support system for suture traction that enables fine
adjustment of force. This system adjusts the traction force finely using Keio University's high-precision tactile
technology, thereby realizing a safe and inexpensive medical procedure. In the second half of FY2018, we also
developed a microsurgery support system for suturing, expanding on the above results. This system is a 7-seven-
degree-of-freedom (DOF) microsurgery system with a tactile transmission function, and by amplifying tactile
sensation between master and slave, it will be possible to easily perform microscopic medical procedures that
require advanced techniques. In order to connect these research and development results to commercialization, we
collaborated with a global medical device manufacturer, Kanagawa Dental University, and Kanagawa Institute of
Industrial Science and Technology to expand the suture microsurgery support system to a dual-arm system and
further enhance its functionality. The developed 28-axis microsurgery system with tactile transmission was designed
to support lymphatic vein anastomosis and has 7-DOF per arm (3-DOF for translational motion, 3-DOF for
rotational motion, and 1-DOF for grasping motion). The system has the following functions: 1) the forceps opens
when the grip force is reduced, 2) self-weight identification and self-weight cancellation, 3) enhancement of tactile
sensation, and 4) motion guidance using a potential field. For the transmission of visual information, a high-
precision three dimensional (3D) vision system is employed, which enables the surgeon to perceive depth and to
use digital zoom. Through demonstration experiments, we confirmed that the 28-axis microsurgery system with
tactile transmission function can achieve needle insertion and anastomosis of an artificial blood vessel segment. In
addition, to quantitatively evaluate the impact of the high-precision 3D vision system and the tactile transmission
system on the medical procedure, we conducted an experiment with 10 physicians and 5 novices as subjects and
confirmed the usefulness of both systems.

In this research and development, we have succeeded to develop a 28-axis microsurgery system with a tactile
transmission by utilizing Keio University's high-precision tactile technology, and confirmed its usefulness through
various evaluation experiments. The system is equipped with a scaling function that magnifies the tactile sensation
and presents it to the surgeon, as well as a function that records and reproduces movement data, making it possible
to perform minute procedures without relying on the skill of a skilled surgeon. In the future, the system will be
utilized as an in-vitro training machine (simulator) to verify its performance and operation as a medical device, and

to apply it to actual use as a treatment device.



