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Development of Scrub Nurse Robot for Endoscopic and Laparoscopic Surgery
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Abstract

In this poster, we introduce the SNR Project which is one of
the major results of the 21st Century COE Program at Tokyo
Denki University on Human Adaptive Mechatronics.

The words "Scrub Nurse" means a special trained nurse who
directly assists a surgeon during an operation. We are
developing the Scrub Nurse Robot (SNR) who hands over
surgical instruments, e.g. knife, to a surgeon for the
laparoscopic cholecystectomy that the sequence of
operations and used surgical instruments are almost decided.
To accomplish this valuable project, our squad is organized by
medical doctors and engineering doctors.

Laparoscopic Cholecystectomy
Laparoscopic surgery is a modern surgical
> technique in which operations in the abdomen
: are performed through small halls with a
laparoscope, which isa special camera device
(Fig. 1), and some special surgical instruments
= g (Fig. 2). Incisions of this surgery are smaller than

s the traditional open surgery, so patients are
. able to comeback quickly and their incisions
do not become ugly scars.

Laparoscopic cholecystectomy is one of
the most common laparoscopic surgery that
removes gallbladder, which stores gall until the
body needs it for digestion.
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HAM Concept

The 21st Century COE Program at
Tokyo DenkKi University on Human
Adaptive Mechatronics (HAM) has
achieved a lot of research activities.
HAM is the new mechatronics concept
that the HAM system changes its
mechanism and/or operating mode
according as a operator's skill level to support the operator
appropriately. (Fig. 4)

As a result of the changing by the HAM concept, the
operator not only achieved his tasks but also grew ones skill
level up. The HAM concept is very important for some
situations which the interaction between operators and

Operator’s skill level
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Table 1 Specifications of SNR ver.2
(SNR2S D 1E4%)

mechatronics is the essentials

Scrub Nurse Robot

We have developed the SNR system
(Fig.7) that SNR ver.2 (Fig.5) is the hart of
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Fig.7 SNR system (SNRS R T 1)

skill level is estimated by fluctuations of the
center of pressure (COP). To sum up all
measured/estimated data, SNR system
predicts next surgical instrument that
surgeon needs, and SNR achieves quick
and reliable exchanging works.

We now. are developing 3rd version of
SNR which can be used in the real surgery.



