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'Development of a prediction system of catheter tracking for |
‘endovascular treatments |

|

FER215E HERRME

My theme in doctoral program I'm studying is entitled as “Development of a prediction system of
catheter tracking for endovascular treatments”. And thus, my considerable efforts have been forced
on training to make in-vitro artery models representing human blood vessel with Poly(vinyl alcohol)
and to develop an in —vitro tracking system for catheter motion.

Cross model for tracking System and Motion Capture of Catheter

A model with a cross branch was constructed using Magics software (Magics RP 8.5; Materialise,
Leuven, Belgium) shown as Figure 1(a). The diameter of main artery was 4 mm as a mean of
intracranial artery. A zebra pattern (2 mm distance and 2 mm thickness) was painted on a catheter
(Micro Catheter; Cat.No.E102-130S1, GMA Co., Ltd., Japan) using an oily marker pen
(MO-120-MC-BK, Zebra, Japan) shown as Figure 3(b). The catheter was inserted into circulation
system made of resin with a sheath as Figure 1(c) and was moved by hand slowly and the motion was
recorded by digital camera (Canon PowerShot G9, Japan).

(a) ()

Fig. 1 (a) Cross model for tracking system (b) Catheter with zebra pattern for motion capture (c)
Circulation system for tracking motion of catheter

Realistic model for tracking System and Motion Capture of Catheter

To construct a realistic mold, models of the cerebral vasculature shown in Fig. 2 were created from
patients undergoing clinically indicated conventional angiography with rotational data acquisition.
Three-dimensional angiography was performed on a biplane C-arc unit (BV 3000; Philips Medical
Systems, the Netherlands). The rotational run was then transferred to an angiography workstation
(INTEGRIS 3D-RA, Philips Medical System) and 3-D reconstruction was performed. The 3-D
geometry was transferred to a model made of gypsum, shown as Fig. 3. After gelation, the gypsum
materials were removed by the lost-wax technique.

Fig. 2 Three-dimensional model for a patient Fig. 3 Model made of gypsum
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Figure 4 shows consecutive images of catheter motion with time at the point of artery crossing. It
demonstrates that the catheter tip in cross geometry of the PVA-H model can be gently moved so as
to enter the horizontal artery, which implies that catheters and guidewires can be controlled in the
actual PVA-H artery phantom model.

time

Fig. 4 Sequent images of catheter motion with time at the point of artery crossing

To assess the catheter’s trackability, two different parts of the catheter, i.e., the hard part and the
soft part, were inserted into the PVA-H model of the circulatory system with realistic geometry. The
soft part of the catheter can be controlled to gently move along the curved line of the PVA-H model
with realistic geometry shown in Fig. 5. However, movement of the hard part was unsuccessful and
we couldn’t let catheter move on the curved line, which implies that more such experiments may lead
to development of a good catheter using the in vitro tracking system for catheter motion.

image 7 Image 8 Image 9 Image 10 image 11 Image 12

Fig. 5 Motion capture of the catheter with realistic geometry of PVA-H model
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Study of micro generator using metallic glass structure

TH215E HRARME

Magnetic metallic glass (Fey72Bo.24Nbo 04)(100-9Ndx (4<x<8) thin films (is one of
Feo.72B024Nbg 04)100- Lanthanoid, series, in which Lanthanoid is Nd, Gd, Sm, Th, Y respectively) have
been prepared by electron cyclotron resonance (ECR) ion-beam sputtering. The atomic composition of
the thin film is controllable by changing the number of (Fe 70Bg2sNbg.04)s0Ndyo ‘chips’ combined with a
Fe;;B,4Nbs main target. Glass transition temperature (7y), crystallization temperature (7,) and
supercooled liquid region (A47,) are found to be 850 K, 946 K and 96 K, respectively by employing
DSC measurement. An atomically disordered structure is determined by X-ray diffraction, electron
diffraction and high resolution transmission electron microscopy. The pristine thin film is found to be
a soft magnetic material at room temperature. After thermal treatment at 1023K, the thin film
changed to semi-hard magnetic material at room temperature (the annealing temperature was
higher than the crystallization temperature). By applying this feature, the thin film can be
magnetized to become a magnet after or during annealing process. A 5 um - thick cantilever and a
copper microcoil with 32 turns were fabricated by using microfabrication techniques. Dimensions of
the microcoil are 20um in width and 2um in height.

In the near future, they will be combined together to microelectric-power generator based on
electromagnetic induction effect under ambient vibration.
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High temperature solid oxide fuel cells (SOFCs) offer a clean, pollution-free technology to
electrochemically generate electricity with high efficiencies. But the traditional SOFC operated at
high temperature up to 1000 °C presents some problems related to the cost of the materials and
fabrication.

Recently, significant effort has been devoted to the development of intermediate-temperature (600
*800 °C) SOFCs (IT-SOFCs) because they facilitate the use of cheaper component materials and
possibly offer long-term stability. However, the polarization loss of cathode increases significantly
and becomes a major issue affecting the cell performance at lower operating temperature.

La;Sr,Co;-,Fe,0; 5(LSCF) has attracted much attentions because of its higher ionic and electronic
conductivity than LSM based materials. In addition to function as a cathode for SOFC, it is also an
excellent current collector for fundamental study of other less conductive cathode materials. The
primary objective of this study was to synthesize powder of LSCF composition for application as
SOFC cathode. In this study, the composition, Lag¢Sr4Cog,Feq 3035 was chosen as cathode material
for long-term stability on intermediate temperature SOFC. LSCF powder was synthesized by
Pechini method and electrochemical characteristics were investigated by ac impedance
measurement.

Lay ¢Srg4Co¢2Fe 3035 (LSCF) powder was successfully synthesized by pechini method. And the
electrode performance was investigated via the three-probe ac technique at 800 °C in oxygen partial
pressure of 107 — 10° atm. The impedance spectra seemed to contain three semi-circles in 107 atmO,
while two ones in 1072 — 10° atmO,. The contribution of the individual semi-circles was separately
evaluated by the equivalent circuit. By comparing the observed capacitance and the oxygen
nonstoichiometry of LSCF bulk, the effective length of the electrode reaction is evaluated. It was
found to be 5 — 20 nm.
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