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Locally operated multi-angle manipulator for accurate surgery
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A new forceps manipulator have developed to act as the third arm for
robotically assisted single-incision laparoscopic surgery (SILS) performed by a surgeon working near
the patient. The locally operated multi-angle manipulator consists of (1) curved-angle forceps
manipulator providing the wide field of view and the large working area, (2) compact holding

manipulator with linear and circular telescopic rails, and (3) locally operated interface that
collaborated with the surgeon and the manipulator. These devices could be used for robotic surgery

applications. This proposed manipulator leads to reduce medical staff and the costs, patients
waiting for their surgery, and become widely used SILS.



SCARA

@

IREP

®

LODEM

da Vinci

SPRINT

Crank-Slider

@

insertion

multi-angle manipulator ~ grasp

wires in tube

forceps

€Y

10mm

== offsetdrive unit

-
wires
intu%

87

2
10 mm
2
mm
120 °
150 mm
PEEK
52 ° pitch yaw
56 mm
9 ° roll
75 °

bed rail |drive unit

8mm 5mm

() R (b) ME1OMM (0) SHEBmM (d)FHE Smm

0.8

60 mm

insertion
3 mm
grasp



0.55 kg
350%x 190x 120 mm

3.4 kg
8 mm 3
2
8 0.6 mm
120 °
62 mm
0.11 kg
330x
230%x 90 mm 6.0 kg
5 mm 3
2
15 °
10 mm
3
@
3

(b) BEHRR ‘ (c) AnfaEs

3
yaw
85 mm 6
Q0 ° pitch

55 mm

6 90 °
15 mm

insertion

3

150 mm pitch yaw

180 mm 100 mm
230 mm 130 mm
0.32 kg

®

(d) SRYR+RAYFE (e) R LEL
4

90 mm
120 mm

e



10

10

@
10 mm
pitch
insertion
31.5 mm
0.5N

1N

8 mm
mm 1.3mm

0.5N

8 mm
1.1 mm

0.3 mm yaw
0.5mm

10 mm

0.4 mm

2.5 mm

0.4 mm

4 mm

6.5 mm

@

3N
yaw

3.7 mm

®

80%

5 mm
2.8 mm
1.8 mm pitch 2.6mm
yaw 7.9 mm pitch
4 mm
2
3



T. Kawai, H. Hayashi, Y. Nishizawa, A.
Nishikawa, 4  (T. Nakamura, 8
), Compact forceps manipulator

with a spherical-coordinate linear and
circular telescopic rail mechanism for
endoscopic surgery, Int J Comput
Assist Radiol Surg, 12(8), 1345-1353,
2017. ( )
DO1:10.1007/s11548-017-1595-4
T. Kawai, T. Matsumoto, A. Nishikawa,
Y. Nishizawa, T. Nakamura, Bending
forceps manipulator with offset
distance for single-port laparoscopy,
Adv Biomed Eng, 5, 56-62, 2016. (

) DO1:10.14326/abe.5.56

H. Nakasuji, K. Naruki, T. Kawai, A.
Nishikawa, Y. Nishizawa, T. Nakamura,
Image Recognition of Triangular Tissue
of an Organ Pulled by Forceps in
Surgical Working Area for Laparoscope
Robot, 39th Annual International Conf.
IEEE-EMBC, 2017.

26
, 2017.

56

2017.
T. Kawai, H. Hayashi, A. Nishikawa, Y.
Nishizawa, T. Nakamura, Compact
forceps manipulator with
spherical-coordinate linear and
circular telescopic rail mechanism for
laparoscopic surgery, 30th
International Congress and Exhibition

CARS, 2016.

28
2016.

T. Kawai, T. Matsumoto, Y. Horise, A.
Nishikawa, Y. Nishizawa, T. Nakamura,
Flexible Locally Operated
End-Effector Manipulator With
Actuator Interchangeability For
Single-Incision Laparoscopic Surgery,
29th International Congress and
Exhibition CARS, 2015.

54
2015.

Y. Horise, A. Nishikawa, T. Kawai, K.
Masamune, Y. Muragaki, Concept of
Virtual Incision for Minimally
Invasive Surgery. Surgical Robotics
(Edited by Serdar Kiiciik, IntechOpen
Limited, 151 pages), 23-35, 2018.
DOI:10.5772/intechopen.68561

( : , : NTS ,
342 ), 77-85, 2016.

http://medicalrobotics.ninja-web.net/

KAWAI, Toshikazu

NISHIKAWA, Atsushi

NAKAMURA, Tatsuo

NISHIZAWA, Yuji



