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The “Dejima mindset” for instrument development within the hybrid program.

Prof. dr. Jenny Dankelman, MISIT group, Det. of Biomechanical
Engineering, Delft University of Technology, Mekelweg 2, 2628CD
Delft, The Netherlands, j.dankelman@tudelft.nl, www.misit.nl

With the introduction of new technology in the hospital, more
difficult (surgical) interventions can be performed. The
consequence of more technology is that the complexity of the interventions increases and
clinicians rely more and more on technology during treatment. This trend is especially
the case in the field of minimally invasive therapy, where technology is playing a crucial
role and determines for a large part which interventions can be performed minimally
invasively.

In general, the instruments used by surgeons and interventionists are developed by
engineers. To get the design requirements during the process of instrument
development, it is extremely important that engineers and surgeons cooperate closely
together. This is exactly what has been introduced by the Hybrid program of the
Nakasaki University Graduate School of Biomedical Sciences and the school of
Engineers. The Hybrid program focusses on medical innovation by fusing together
Medical and Engineering disciplines — the “Dejima mindset” .

Within the Hybrid program, new technology is developed to improve for example
minimally invasive procedures by carefully determining the clinical problem, followed by
instruments design, and evaluation of the new technology. By using this “Dejima mindset”
approach a large number of instruments/systems are under development showing the

success of the program. Examples are:

e surgical instruments using an elastic vibration wing mechanism, a finger like
multi-joint articulated surgical retractor for use in endoscopic surgery, double
stenting with silicone and metallic stents, balloon based organ retractor for
laparoscopic surgery,

e gystems that can be used for simulation and training: three-dimensional printing
model of liver for operative simulation, airway stent insertion simulated with a
three-dimensional printed airway model, a tailored thyroid gland phantom for
fine-needle aspiration cytology by 3D printing, and

e evaluation of technology: initial Experience of multivision thoracoscopic surgery
with two cameras: Dual-Vision VATS; usefulness of 3D printing models for

patients with stoma construction.


mailto:j.dankelman@tudelft.nl
http://www.misit.nl/

Engineers are challenged in developing devices that can be safely used and increases the
possibility and/or efficiently of a procedure, or make even new procedures possible. Very
essential is that the engineers get experience on how these devices are used in the actual
(or simulated) clinical environment. The engineers need to get familiar with the demands
of the clinical setting, which is not straight forward.

As indicated in [1], there are two principally different approaches to clinical problems:
technologically driven solutions and clinically driven solutions, and both are applied
within the hybrid program. In the technologically driven approach, the request for a new
instrument comes from the clinician, but is based on technology provided by the engineer.
The innovative idea can come from both the clinician and/or the engineer. In general the
engineer shows the clinician what engineering wise can be produced. The risk of the
technologically driven approach is that the result, which is often a hi-tech instrument or
system, does not exactly fit the demands of the clinician. In the clinically driven approach,
the engineer attend several medical interventions and observes the clinical activities in
real practice. During brainstorm sessions the design requirements are defined together.
This is a complex process because the background, language, culture are totally different.
Within the hybrid program this difficult process is supported by organizing seminars with
themes that have a combination of engineering and clinical aspects, and that are attended
by both engineering and clinical students. Moreover, the students are given the possibility
to travel abroad, to experience similar programs, such as in the Netherlands where they
visited for example Leiden University Medical Center and Delft University of Technology
that has a long term collaboration in the development of medical instruments using the
clinical driven approach. The hybrid ‘Dejima mindset’ is a solid basis for clinicians and
engineers to work together to develop technology to solve surgical problems and to

enhance patient safety.

[1] Dankelman J, Grimbergen CA, Stassen HG. Engineering for patient safety: The
clinically driven approach. Biomedical Instrumentation & Technology, 29(1): 60-64, 2005.
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HCC1954 (HER2-positive breast cancer)

No pretreatment Tmab 1 hour Tmab

No antibody

ercentage of membranous staining 0% (0/102) 0% (0/103) 0% (0/103)

Tmab-FITC

73.3% (74/101) 31.4% (33/105)

Pmab-FITC

72.7% (80/110) 85.1% (86/101)
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Working in the hybrid program at Nagasaki University.

Abdelmotagaly Elgalad MD, PhD. Texas, USA

During my undergraduate Study of medicine, 1 was thinking about the necessity of
studying engineering for medical students and maybe that's why I chose surgery as a

specialty " Great surgeon is first a great technician".

When I visited Japan, and joined the work as a visiting researcher in Medical-Engineering
Hybrid Professional Development Center, Nagasaki University, I was so happy to see this
direct collaboration between Medicine and Engineering and formulation of this interaction
into the progress of biomedical sciences that serve the patients in an optimistic way. The
center is equipped with all the facilities that helps to push the field of regenerative medicine

by enhancing creativity, connectivity and making things possible.

I noticed important thing in the staff working with me in the hybrid center, that although
they are busy with the clinical duties, they also give their time to the ongoing research and
I think that is because they believe that research could benefit their patients and find the
solution for difficult clinical scenarios that we are facing every day in our clinical work and
at the same time benefit the surgeon by making it easier to do an operation with the help of

a smart engineer and device.

I really thank all the staff working in that center, I appreciate their support during my
stay in Nagasaki.
I send them my words from the
bottom of my heart on the occasion
of 5th anniversary of the hybrid
center, you are the best who I have
worked with during my scientific
trip all over the world, continue
your efforts to progress and make

the future bright and beautiful.

Wish to see you all again.
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