
QR CODE TO WEBSITE WITH 
FULL PAPER OR MORE 
INFORMATION ABOUT

THE RESEARCH

KUCHIBASHI: 
THE 3D-PRINTED 
TWEEZERS BIOIN-
SPIRED BY NEW 
CALEDONIAN 
CROW’S BEAK

TAKAHITO MURAKAMI
MAYA TORII
XANAT VARGAS MEZA
YOICHI OCHIAIYOICHI OCHIAI

The tweezers were used in daily life, 
medical, engineering, and other various 
activities [2]. 
Problems
- Despite its casual use, optimal 
shapes for tweezers have not received 
extensive research attention [3].
- The tweezers are one of the medical 
equipment that gives anxiety to 
patients because of their inorganic 
and sharp shape [1].

INTRODUCTION

METHOD
We proposed a new type of gripper 
bio-mimeticing the New Caledonian 
Crow's (NCC) beak shape. NCC is 
dexterous as to use tools with it's 
beak. Also, it's beak is moderately 
rounded and organic which makes 
NCC beak shape tweezers look more 
accessible and friendlier than 
conventional tweezers. 

RESULTS
Both AllT task and OneT task with 8mm beads 
and the additional experiment with OneT task 
in 14mm beads showed significance between 
tweezers and our prototype. And 5 level Likert 
Scale overall evaluation of the prototype 
(mean=4.19, SD=0.87). There were both positive 
and negative opinions about the reasons for 
the evaluation. 80% of the participants 
answered "yes" to the question of whether 
they would like to use Kuchibashi in the future. 
From this result, it can be explained that our 
prototype not only has comparable task 
completion time, and Kuchibashi’s design, 
especially of impression of security and 
safeness were perceived overall positively from 
the participants.

In this user study, fingers, tweezers, and the 
prototype were compared by 2 pinching task 
(AllT & OneT) as quantitative study and 
questionnaire as qualitative study. The 
pinching task evaluated the task completion 
time of transferring the glass beads, and the 
questionnaire evaluated the overall usability in 
five-point scale with the reason of the rate as 
descriptive answer, and the possibility to use 
the prototype in the future (Fig. 2A,B).

We implemented a prototype reproduced 
following feature [4] of the NCC beak that 
used 3D Cad modeling and designing and 3D 
Printing manufacture (Fig. 1d) .

Kuchibash features 1) an overall length of 6.5 
cm, 2) a length of approximately 2 cm from 
the fingertip to the tip, and 3) a handgrip 
section of 4.5 cm. 

REFERENCE [1] Andrew Michael Cayer, Jacob Daniel Aschettino, Luke Paul Bogdanovich, and Timothy Edward Granger. 2014. Design of Ergonomic Tissue Forceps. (2014). [2] John Kirkup. 1996. The history 
and evolution of surgical instruments. VII. Spring forceps (tweezers), hooks and simple retractors. Annals of the Royal College of Surgeons of England 78, 6 (1996), 544. [3] Lucia Kölle and Oliver Schwarz. 
2016. Bionic forceps for the handling of sensitive tissue. Current Directions in Biomedical Engineering 2, 1 (2016), 91–93. [4] Hiroshi Matsui, Gavin R Hunt, Katja Oberhofer, Naomichi Ogihara, Kevin J Mc- 
Gowan, Kumar Mithraratne, Takeshi Yamasaki, Russell D Gray, and Ei-Ichi Izawa. 2016. Adaptive bill morphology for enhanced tool manipulation in New Caledo- nian crows. Scientific reports 6, 1 (2016), 1–11.

ACKNOWLEDGEMENTS We are grateful to the laboratory member for useful comments. This work is supported by ARE from the University of Tsukuba.

Figure 1: (a) cherry tomato picked up, (b) tofu picked up from miso soup, (c) Kuchibashi size scale and holing hands, (d) The New Caledonian Crow and how to 
implement Kuchibashi. "The New Caledonian Crow" by [4] used under CC BY / Background Removal from original.

Figure 2: (A) User Study Design and Tool Combinations, and (B) Setup of the experiment. the pinching task was consisted of two tasks: transferring all 10 glass 
beads to a petri dish 15 cm apart (AllT) and transferring one red bead in the center (OneT). The task was done in order of AllT task then OneT with random 
combinations of tool and glass bead size. The OneT task of 14mm glass beads (OneT(b)) was done as additional experiments considering the results of the 
previous two pinching tasks.

Figure 3: Result of (A) transferring all glass beads task (AllT), and (B) transferring one red bead task (OneT), and (C) addi- tional 14mm task (OneT(b)), and (D) 
evaluated the overall usability. The results of pinching task completion time was analyzed by the Shapiro-Wilk test, Kruskal-Wallis test, Steel-Dwass test, and 
Bonferroni correction (* p<.05). 
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