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Program at a Glance

December 2 (Thursday)

2 AANGRL AFAN L R B/ AANE 53 3914

13:00~14:00 Registration and Reception
14:00~14:10 Opening
14:10~16:10 Invited Session 1
16:10~16:30 Coffee Break
16:30~18:00 Oral session 1
18:00 ~ Dinner

December 3 (Friday)

& AANEE AFAHE HD w8 7|AA Y 55 3 oA

09:30~11:00 Oral session 2
11:00~11:10 Coffee Break
11:10~12:00 Invited Session 2
12:00~13:00 Lunch
12:00~14:30 Poster session
14:30~16:00 Oral session 3
16:00~16:30 closing
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Schedule - (1)

December 2 (Thursday)

Time
13:00 ~ . . .
14:00 Registration and Reception
14:00 ~ Openin
14:10 pening
Opening Remarks ; 3] #€Q, Ph.D.
(Biomedical Research Center, KIST, Korea)
14:10 ~ . .
16:10 Invited Session 1
Z A ¥, Ph.D. (Biomedical Research Center, KIST, Korea)
- Densely Integrated Organic Nanomaterials for Biophotonics
Z <, Ph.D. (Mechanical Engineering, Dankook university, Korea)
- Microrheology at Different Depths with High-Speed High-Sensitivity Two-Photon Wide-
Field Microscopy
2 94, Ph.D. (Physics, KAIST, Korea)
- 2G-OCTforPatientlmaging
16:10 ~
16:30 Coffee Break
16:30 ~ .
18:00 Oral session 1
16:30 ~ =93 ARFAA AFAAE AT AAZE o] 8§
16:45 (A3 a) Z5o] A n|x]= ] #F AT
16:45 ~ 45y ARAT) d5g DEA 29 2 FE RS
17:00 CEEEE) B AAATY 4
17:00 ~ Gl A2/ NES o] 43 FHAR £9F
17:15 (KIST) AANE=RL] AL 7154 A A
17:15 ~ o] ¢ ARPE 9 A4, A AAUES 8%
17:30 (KAIST) FZAUFE] 7|AH B2
17:30 - o) 53 2589 94y DAYl 9B F2 4 22
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17:45 - +7%d 7 T AANEe} B2 FRAES T
18:00 (KIST) 27 24 X 2H
18:00 ~ g w3
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Schedule - (2)

December 3 (Friday)

Time
09:30 ~ .
Oral session 2
11:00
09:30 ~ AAFE A7) Ao TR AGo] YEFH
09:45 (Ao &} 5L) 5 AF AE vA= 9F 4
09:45 ~ L2 R AFARZAEE AT ovA] 7))
10:00 (KAIST) vlnj Aol A Al 28 AL
10:00 ~ o] 7] 2 AN AL o] 4T IR 2HWA2 AZe) o7
10:15 (B3 A E) B Ee] Jd 2 =4 W3t 32
10:15 - 2E3 TEACE o] &4F A= A
10:30 (e st) FgHAlele] HF AT
10:30 ~ 5 &
. w750l & oAl AESAL
10:45 ABZFTATL)
10:45 ~ Axd
A& A AA ARse A% 24
11:00 (A=)
11:00 ~
Coffee Break
11:10
11:10 ~ . .
Invited Session 2
12:00
Takashi Ushida, Ph.D.(University of Tokyo, Japan)
- Noninvasive evaluation of biomechanical properties of tissue-engineered cartilage by using
quantitative Magnetic Resonance Imaging (MRI)
12:00 ~
Lunch
13:00
12:00 ~ .
Poster session
14:30
14:30 ~ )
Oral session 3
16:00
14:30 ~ A5
H2)¢t EY= B3e] RyPHFA v
14:45 (A=)
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15:00 (KIST) A A5 =A

15:00 ~ HhAd ¢ .
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Densely Integrated Organic Nanomaterials for Biophotonics
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Abstract

Molecular photonics dealing with the light-molecule interaction has long been
exploited in a number of bio-related research fields. Fluorescence-related techniques
such as in vitro bioassay or in vivo molecular imaging are among the successful
examples that have made significant contributions to the advancement of life sciences,
as powerful tools allowing a closer access to biological processes at the molecular and
cellular levels. In the meantime, near-infrared (NIR) photonics has a number of
emerging applications in vivo biomedical researches owing to the spectral coincidence
with the transparent window of biological tissues. In this talk, it will be discussed how
advanced molecular photonics based on ‘dense nanointegration of active molecules’ can
revolutionize biophotonics for diagnosis and therapy, by demonstrating some
applications  including  two-photon  cellular  imaging, fluorescence and
chemiluminescence in vivo imaging, and light-activated therapy.
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Microrheology at Different Depths with High-Speed High-Sensitivity
Two-Photon Wide-Field Microscopy

A @Fsastn NAFSS 25

Abstract

Microrheology is a branch of rheology, which observes viscoelastic properties of a
material at the micron scale. It has been popular for last decade, especially biology and
medicine. One of the popular microrheology techniques is passive one which uses
Brownian dynamics of particles embedded in the materials; tracking one or two
particles by taking sequential two-dimensional images over the time. Its bright-field
wide-field images for tracking particles are easily obtained, but they cannot be
expanded to three-dimensional (3D) particle tracking since there is no depth
discrimination in the images. Fluorescence-based microrheology is an alternative for 3D,
and 3D-resolved optical microscopies have been actively used. Conventional 3D laser
scanning microscopy enables high-speed imaging, and it is limited to single particle
tracking due to its scanning nature. Total internal reflection microscopy is capable of
optical sectioning as well as wide-field imaging, and its penetration depth is only few
tens of nanometers since it uses evanescent wave on the surface. Therefore, there is a
need for new optical technique to analyze microrheological properties of a material at
different depths.

The noble concept of temporal focusing combined with two-photon process was
introduced a few years ago. Temporal focusing enables both depth-resolving capability
as well as wide-field imaging at designate depth by dispersing the optical pulse during
the light propagation, and restoring the optical pulse at the focal plane. Although it has
numerous potential applications in the field of biology and medicine, it has worse axial
optical resolution and longer exposure during image acquisition, compared with typical
laser scanning microscopy. Moreover, its detection sensitivity has not been evaluated
yet. So, we need to analyze its optical design in the systematic approach, and identify its
sensitivity so that this microscopy is utilized in the microrheology.

In this research, we applied high-speed high-sensitivity two-photon wide-field
microscopy to the microrheology at different depths of biomaterials. To optimize
DRWFI optical design, numerical simulation of the mathematical model for temporal
focusing was performed first. We accomplished diffraction-limited optical resolution
both theoretically and experimentally. We also evaluated its optical performance such as
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single nanoparticle detection capability and high-speed imaging with single quantum
dot which has high two-photon cross-section. Lastly, single particle tracking, image
correlation spectroscopy, and microrheology based on two particles were demonstrated
with the proposed microscopy in the view of the microrheology at different depths.
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Abstract

Light is uniquely well suited for non-invasive visualization of microscopic structure,
molecular composition, and biomechanical properties of biological tissues. Optical
imaging has recently been playing critical roles in various fields from biological studies
in laboratory settings to in-vivo patient imaging in clinical environments.

In this talk, 1 will present recent researches on novel optical imaging system
development. Several key applications will be demonstrated showing how the
technological innovations bring new understandings in biomedical studies and help
improving public health care.
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Ph.D. Physics, KAIST, 1997
M.S. Physics, KAIST, 1993
B.S. Physics, KAIST, 1991

2009.9~Present  Associate Professor

Dept. Of Mechanical Engineering, KAIST, Korea

Visiting Scientist
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Noninvasive evaluation of biomechanical properties of tissue-
engineered cartilage by using quantitative Magnetic Resonance
Imaging (MRI)

Takashi Ushida (Department of Bioengineering, School
of Engineering, University of Tokyo, Japan.)

Abstract

The biophysical and biochemical properties of tissue-engineered cartilage are obliged
to be evaluated by using noninvasive methods, because the regenerated tissue is not a
product by mass-production but a tailor-made one. Since articular cartilage is composed
of 70-80% water and has dense extracellular matrices (ECM), it is considered that the
condition of the water molecules in the tissue is correlated with its biomechanical
property. Therefore, magnetic resonance imaging (MRI) represents a potential approach
to assess the biophysical property of the engineered cartilage. In this study, we test the
hypothesis that quantitative MRI can be used as a noninvasive assessment method to
assess the biophysical property of the engineered cartilage. To reconstruct a model of
cartilaginous tissue, chondrocytes harvested from the humeral head of calves were
embedded in an agarose gel and cultured in vitro up to 4 weeks. Equilibrium Young’s
moduli were determined from the stress relaxation tests. After mechanical testing, MRI-
derived parameters (longitudinal relaxation time T1, transverse relaxation time T2, and
water self-diffusion coefficient D) were measured. The equilibrium Young’s modulus of
the engineered cartilage showed a tendency to increase with an increase in the culture
time, whereas T1 and D decreased. Based on a regression analysis, T1 and D showed a
strong correlation with the equilibrium Young’s modulus. The results showed that T1
and D values derived from the MRI measurements could be used to noninvasively
monitor the biophysical properties of the engineered cartilage. As a second candidate,
we have tried to evaluate the possibility of tera-hertz spectroscopy for predicting
biomechanical properties of regenerated cartilages.
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A study on the effects of noise using bio-signals for human-oriented
product design

Wonhak Cho?, Jongkwan Lee?, and Hyeonki Choi*

L7IAE RS, AR st

Key words: Noise, Electrocardiogram, Electroencephalogram, Pupil response time,
Human-oriented product design.

Abstract

This study investigated whether multi-variable bio signals recorded from evaluate the
direct effects of low, middle, and high frequency noise could be used to quantify their
activity for product design with human sensibility engineering. Four human subjects
were exposed to low (100 Hz), middle (1000 Hz), and high frequency (10000 Hz) noise
while awake. Electrocardiogram (ECG), electroencephalogram (EEG), eye tracking data
was collected during various frequencies of noise exposure. Parasympathetic nervous
system (PNS) activity decreased 8.00 +2.89 % in the low frequency noise range.
Additionally, PNS activity decreased 2.80 = 3.72% in high frequency noise range. Alpha
band activity decreased 30.0 = 8.3 % in the low frequency noise range. Additionally,
alpha band decreased 31.1 £ 5.2% in high frequency noise range. On the other hand,
beta band activity increased 15.0 + 3.8 % in the low frequency noise range and
increased 23.7 +10.5% in high frequency noise range. The PRT, or visual cognitive
responses, increased 25.1 + 19.5% in low frequency noise range. The findings of this
study indicate that the stress induced by low frequency noise is as stressful as the stress
induced by high frequency noise. Additionally, utilizing eye tracker data and acquiring
the PRT is useful in the analysis of human stress responses during various stressful
situations in addition to the analysis of human stress responses during noise exposure.
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Enhance the biocompatibility of neural electrode by biomedical
polymer coating and drug loading

Dongnyoung Heo?, Jungbok Lee!, and Ilkeun Kwon?

U y7detetd AAFswA, B3t x| s}
Key words: Neural electrode, biocompatibility, biomedical polymer, drug loading

Abstract
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Suggest the Development Possibility of Neuronal Stem Cell Carrying
Optogene using the Dental Stem Cells

Sungmin Jun*?, Byungchul Kim?, Changjoon Justin Lee?,
Yushik Hwang?, and Junkyo Francis Suh?

Lo stalE wlol o2 Alqleh, et £ T Y (KIST)

2 x]9) &3} okobw AYA|F- &}, 73 3] o) gL (Kyunghee University)

Key words: Parkinson's disease (PD), Deep brain stimulation (DBS), DPSC (Dental
Stem Cells), Astrocytes, Channelrhodopsin-2 (ChR-2)

Abstract

L SN I 2 AAEHPA A gy er FUAEE o
£ AEzAAX Y] AFHIL ek o] g x| myell= g 4 gel A7)
A A5 BE F ASE Fo AFAEE AMI= el At 3A
o A ASE o848 AT ¥ A2 F99 side effectE: ¥
sernz = H7AH A5 o435 Wryel vl cell-type specificityZ} =i
T+ #old F AT o] &3 HAH A5 (deep brain stimulation)ell =3l <1
T35k ol F Yl AHSEE EVAERE AARAERY E3les 7K
I EHA = AW EVAE, AP EVAE, =5 E7AIE, wWof £7]
AE Tol Judl, oI5 23} B&4, WA, A7t AZ o)A F5Ae] W)
$ "ozl = S MR weby Ko o] &3] da gAFeRE F§ v
3 R o}EI|NEE o] &3t 5A XAFNA AABANERE E3E FET
5, AdEFA20o0gE FHAHAAS EYsH F ASel 3= FHAA
=4 AABANEE A FskaLzr 3.
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Mechanical Modeling of Stereocilia’s Amplifying Mechanism by
Combining Negative Stiffness and Adaptation

Changwon Lee!, and Sukyung Park?!

1 714 &3t} KAIST

Key words: stereocilia, negative stiffness, adaptation, modeling

Abstract
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Study on Alteration of Charateristics of Bone Quality in Knee
Arthritis : Traumatic Osteoarthritis in Small Animal Model

Joohyung Lee'?, Keyoungjin Chun', Hansung Kim?
and Dohyung Lim*#

#LA A Z}(Corresponding Author)

Key words: Bone Quality, Arthritis, Osteoarthritis, Traumatic OA, Micro-Computer
Tomography

Abstract

S',J_rxéﬁ(Arthritis)% T &£4% oplste sk Ao 2A AA3 1EF
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(BisF)ol] [ B AF7L o] FolF A, FF oA 2] =Z(Bone Quality)
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Synchronized Acquisition System for Rat Sciatic Nerve Signals and
Ankle Joint Movement

Kang-1l Song*?, Jun-Uk Chu!, Sun K. Yoo?, KuiWon Choi?,
In Chan Youn?!

L ogstAlE, dF33r]Ed 79 (KIST)

2 o)3tgatw A, dAY3ta(Yonsei University)

Key words: rat locomotion, sciatic nerve signal, ankle joint movement,
synchronized acquisition

Abstract

32 5o T2 AAA AL AZE 915 cuff ARBASE 0] &3 d
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The effect of hormone deficiency on femur and knee chondrocyte of
growing rat

Chihoon Kim?, Jihyung Park!, Seungkwan Cho!, Daegon Woo0?,
Chihyun Kim?, Daesung Yoon!, and Hansung Kim?

lo,
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1%

Key words: Osteoporosis, Osteoarthritis, micro-CT, AFM

Abstract

The present study was designed to evaluate what kind of influence the hormone
deficiency had osteoarthritis and osteoporosis, based on Micro-computed tomography
(Mirco-CT) and atomic force microscopy (AFM). To induce osteoporosis, virgin
Sparague-Dawley rats were ovariectomized (OVX). Knee joint on each rat was scanned
by Mirco-CT with 18um resolution at 0, 4 and 8 weeks. Morphological characteristics
were calculated by micro-CT image analyzer. Moreover, the elastic modulus was
analyzed to evaluate the material property changed of osteoporotic bone. Knee joint
chondrocytes were investigated mechanical characteristics on AFM measurements. In
the OVX group, morphological characteristics significantly changed at all the femur
over time (p<0.05). Stiffness of chondrocytes measured by AFM significantly decreased
in OVX group (p<0.05). The finding of the present study is valuable attempt to find the
correlation between osteoporosis and osteoarthritis.
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Image-Guided Navigation for Sacral Nerve Stimulation using
Electromagnetic Tracking

Youngjin Na!, and Jung Kim?

1 714 &3t} KAIST

Key words: Sacral nerve stimulation, Image-guided navigation

Abstract
AFA7d 22 % (Sacral nerve stimulation)S 1A W3 Folx 4E 28, 3
T Am7F a3 fe A A4 RS 9 A eyl I AA
B3 FAE ZAS] 8 ASe® AF ARFE ASHA B3 2 2 2
o ARG A5 Y] HAAE vl 3HA ATl vkes Y
& F AT ASS HEEFA =, vhes AYdshs A4 du3 2
olgl&e] Ak A, = A A CT A S o] &&A AT a5 34
oA A&t Aoldt. CT A 2D AHxle|ar, Ao =]71 2ekx]7] W&
ol vhs< AYAE AYsh] gk EA, % A Fol v A A

£ gostr] 9 A7 BAbsel ASH R 2 vy £ =EelA
= 9% 7] AFAAZAESS AT v Al A S ARt dlujAle]l A A
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Observation of angiotensin I1-induced changes in tubular cells
utilizing AFM

Gija Lee?, Sujin Chae!, Sungwook Kang!, Jinwoo Lee?,
Kyunghwan Jeong?, and Hunkuk Park®
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Abstract

Atomic force microscopy (AFM) has become an important device to visualize various
cells and biological materials for non-invasive imaging. The major advantage of AFM
compared to the conventional optical and electron microscopes is its convenience.
Sample preparation for AFM does not need special coating or vacuum as a procedure.
AFM can detect samples even under the aqueous condition. Although the AFM is
originally used to obtain surface topography of sample, it can measure precisely the
interactions between its probe tip and the sample surface from force-distance
measurements. Epithelial-to-mesenchymal transformation of tubular cells into
myofibroblastic phenotype is an important mediator of renal injury in chronic
nephropathy. It is generally known that angiotensin 1l plays a direct profibrotic role in
the kidney, but the mechanism is unclear. In this study, we observed structural and
mechanical changes in tubular epithelial cell after angiotensin 1l treatment using AFM.
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A study for Air-Pressure control of seat cushion using active control

Hunhee Kim?!, and Junnghwa Hong*
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Development of a multi-fingered myoelectric hand with
communication functions

Y. Heo!, B.K. Hong?, J.K. Kim?!, S.H. Park!, and M.S. Mun!
LA Zged i A4y

Key words: Prosthetics, Linear actuator, Myoelectric hand

Abstract
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Analysis for Quantification of Rigidity in Parkinsonian

Yuri Kwon!, Jiwon Kim?!, Gwangmoon Eom? 2, Seongbeom Koh?,
and Byungkyu Park*

! Biomedical Engineering, Konkuk University, Choonju, 380-701 Korea

2 Research Institute of Biomedical Engineering, Konkuk University

3 Department of Neurology, Korea University College of Medicine, Seoul, Korea

4 Department of Physical Medicine and Rehabilitation, Korea University College of

Medicine, Seoul, Korea

Key words: Parkinson's disease, UPDRS, rigidity

Abstract

The purpose of this study was to quantify clinical assessment of rigidity at wrist in
patients with Parkinson's disease. We developed a system for the measurement of
resistive torque at wrist during passive movement by examiner. The effect of gravity
was negated by restricting motion at the horizontal plane and inertia was predetermined
from a biomechanical measurement. Forty five patients with Parkinson’s disease
participated in this study. Viscoelastic properties were calculated from the experimental
data acquired during intermittent passive movement of wrist. Viscoelastic constants as
new measures of rigidity were calculated from the least squares method using the
experimental data. Test-retest reliability of new measures was good. Viscoelastic
constants correlated well with the rigidity scores of UPDRS (Spearman’s r=0.73 and
0.91 for spring and damping constants, respectively). The results suggest that the
viscoelastic properties can be used as quantitative measures of rigidity.
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Comparison of Gait Variability between Ground and Treadmill
Walking

J. S. Choi?, D. W. Kang?, Y. H. Bang!, M. S. Kang!, and G. R. Tack®
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Abstract

A7e) E4& PA g A= (T, A5 SERAA) By A 23
HEAde JgE AFHEE Holg. ZFFA olAe] 9 98 (246111 yrs
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EF=" (ANelA Z 1084 23S 63'6}"%} stride time& o] §-3}o], H 7
stride time, w44l 4>(coefficient of variance, CV) DFA(Detrended Fluctuation
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Measuring Spontaneous Activity of Sub-thalamic Nucleus
in Rat Brain Slice using Multi-Electrode Arrays

MeeJee Jeong?, Jung Heo!, JunUk Chu?, InChan Youn?!, Kuiwon Choi?,
and JunKyo Francis Suh?
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Abstract

¥ AR 24 (Deep Brain Stimulation: DBS)S SH1&X W 3kApe] A4
3 (Subthalamic nucleus: STN) ¥$ 5 A7|A= o2y 3 AAXNZE
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Development and Evaluation of the Stimulation Timing Detection
System for Walking Assistive FES

S.W. Park!?, J.Y. Kim!?2, J.S. Shon!?, D.Y. Lee!, K.H. Ryu'?,
and Y.H. Kim?'?
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Key words: Motion sensor, Walking assistive FES

Abstract

Walking assistive functional electrical stimulation which can efficiently prevent drag-foot and foot
drop by applying electrical stimulation to tibialis anterior requires sensor system that can detect
accurate stimulation timing. The purpose of the this study is to develop stimulation timing detection
sensor system and algorithm by utilizing tilt sensor and accelerometer as well as to prove the effect
by conducting comparative experiment in stimulation timing detection rate with existing sensor
system. Two representing types of sensor systems (system 1: foot switch, system 2: tilt sensor) that
is used to prove the developed sensor system and detection rate of sensor system when hemiplegic
patients are walking was compared. Stimulation timing was after HC, TO that is detected as peak
value of vertical component of accelerometer during 20 seconds walk and on/off average value is
produced in the first hand by calculating the average output voltage of tilt sensor and establishing
On/Off threshold value by reducing the difference of both values each by 20%. Two hemiplegic
patients (cadence:69.4+8.3steps/min) were target of the experiment comparing the stimulation
timing detection rate of each system resulting in system 11 (93.4%) being significantly higher than
system 1 (83.8%) statistically (p=0.000) and, although developed system and system Il did not show
significantly differences, detection rate of developed system showed the highest(97.1).
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The change of two motion segments due to existence of lumbar 5th
posterior element

Jihyung Park!, Chihoon Kim?, Seungkwan Cho?, and Hansung Kim?
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Abstract

To mechanobiologically analyze about change of vertebral body and intervertebral disc
due to existence of rat fifth-lumbar posterior element, two motion segments cultured by
media in Biomechanical Lumbar Control System and only compression load condition
is applied to specimen. Specimens were scanned before cultured in BLCS (0 week) and
after cultured for a week in BLCS by using high resolution in-vivo micro-computed
tomography to confirm structural characteristic of trabecular bone of vertebral body. To
observe intervertebral disc change with histological method, we implemented H&E and
Safranin-O staining. The results of morphological characteristics showed that structural
parameters of lumbar 3 and 4 (L3 and L4) did not show significant change in all
conditions, but bone was increased in L5 of normal but decreased in L5 of without
posterior element. In histological analysis, we could find morphologic shape of nucleus
pulposus and annulus fibrosus of normal L3/4 and L4/5 intervertebral disc. However,
L3/4 intervertebral disc nucleus pulposus of without posterior element was degenerated,
and L4/5 intervertebral disc was so depressed that nucleus pulposus almost disappeared.
In this study, we found that posterior element of lumbar disperses the load of vertebral
body and perform a role of stability. Therefore we could consider that posterior element
has an effect on vertebral body and intervertebral disc.
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The Comparison of Joint Angles during Forward and Backward
Walking

M. H. Lee?, J. Son*?, S. H. Hwang'?, and Y. H. Kim?'?
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Abstract

The use of backward walking is a common rehabilitative technique improving strength
and balance. Although, there are few experimental results and no generalized values of
backward walking compared to forward walking. The purpose of this study was to
analyze the difference in the ankle joint angle during forward and backward walking.
Four subjects were required to walk both forward and backward. The patterns of the
ankle joint angle were different due to discordance of the gait events. These results
implied that the patients who had the stroke could be controlled the balance and strength.
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The comparison in leg stiffness from landing methods of hopping

J.J. Lee!? J.Y. kim*?, H.Y. Lee'?, and Y.H. Kim'?

Key words: Hopping, Leg stiffness, soft landing, stiff landing, COM displacement,
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Abstract
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Quantification of Bradykinesia through angular rate measure in
Patients with Parkinson's Disease

Jiwon Kim?, Yurikwon!, Gwangmoon Eom*?, Seongbeom Koh?,
and Byungkyu Park®

! Biomedical Engineering, Konkuk University, Choonju, 380-701 Korea
2 Research Institute of Biomedical Engineering, Konkuk University

% Department of Neurology, Korea University College of Medicine, Seoul, Korea

Key words: Parkinson's disease, UPDRS, bradykinesia, quantification

Abstract

This study aims to develop a quantitative measure of bradykinesia which can be
conveniently used during clinical finger taps test in patients with Parkinson's disease. A
miniature, light-weight gyrosensor free from gravitational artifact was used for
measurement of finger taps in order to impose minimal constraint on patients. Forty
Parkinson's disease patients and 14 age-matched control subjects participated in the
experiments. Subjects' finger taps in both right and left hands were scored by two
independent neurologists according to the unified Parkinson's disease rating scale and
were also measured by a gyrosensor. Four performance indices were derived from the
gyrosensor signal of the index finger. All indices showed significant differences
between control and patients (p<0.001) and also significant correlations with the clinical
finger taps score (r=-0.73~-0.80, p<0.001). ANOVA showed significant differences in
all indices among different finger taps scores (p<0.001) and post hoc tests showed
significant differences in indices between most pairs of non-neighboring and part of
neighboring pairs of finger taps scores (p<0.01). The results suggest that indices from a
gyrosensor can be used as quantitative measures of bradykinesia during finger the taps
test.
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Controlling Cell Adhesion on oligo(ethylene glycol) methacrylate
Conjugated Polyimide by Surface-initiated Atom Transfer Radical
Polymerization

Hana Park!, Dongnyoung Heo!, Jungbok Lee!, and Ilkeun Kwon?!
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Key words: polyimide, cell adhesion, protein absorption, ATRP

Abstract

The interface between neural microelectrodes and neural tissue plays an important role
in chronic invivo recording. However, when these devices are implanted into nerve
tissue for long-term recording, they lose electrical connectivity due to nonspecific
protein adsorption and cell adhesion. In this study, we demonstrate that oligo (ethylene
glycol) methacrylate (OEGMA) was grafted on PI films by surface-initiated atom
transfer radical polymerization (SI-ATRP) to control protein absorption and cell

adhesion.
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Enhance the biocompatibility of neural electrode by solvent extraction

Dongnyoung Heo?, Jungbok Lee!, and Ilkeun Kwon?
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Abstract

Whe interface between neural microelectrodes and neural tissue plays an important
role in chronic in vivo recording of neural signal. However, when these devices are
implanted into nerve tissue for recording of neural signal, they lose electrical
connectivity due to inflammatory reaction, nonspecific protein adsorption and cell
adhesion. In this study, to enhance the short-term and long-term biocompatibility of
neural electrode, residual solvent extraction processes were carried out. Residual solvent
in the neural electrode was reduced by solvent extraction and ultra-sonication processes.
The biocompatibility of the PI film was analyzed using the cytotoxicity, RT-PCR, and H
& E staining. Neural electrode that the residual solvent was extracted can be used to
increase the biocompatibility of neural electrode.
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Heart Murmur Detection Methods Using Support Vector Machine
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Abstract

This study showed a novel heart murmur detection method using the support vector
machine (SVM) approach. 167 heart murmurs acquired from 23 patients who have no
the history of other heart complications, and 98 normal sounds from four healthy
volunteers were tested. The multi-SVM classifiers composed of six SVM modules are
considered and designed to discriminate six heart valvular disorders such as the atrial
fibrillation, aortic insufficiency, aortic stenosis, mitral regurgitation, mitral stenosis and
split sounds. The proposed analysis method showed the high classification
performances; 99.9% specificity and 99.8% sensitivity in classifying normal sounds and
heart murmurs. The proposed method showed relatively very high classification
efficiency if the SVM module is designed with considering level set values. And the
proposed heart murmur detection method with multi-SVM classifiers is validated for the
classification of heart valvular disorders.
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Effects of Brush on Tooth Surface after Soft Drink Exposure

Youjin Cheong?, Jihye Kim?!, Eri Kwon!, Jihyeon Cheong?,
Jaehong Park?, Samjin Choi?, and Hunkuk Park?
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Abstract

An increase in the consumption of acidic drinks or products leads to an increase in
the incidence of dental erosion. However, it is unclear effects of tooth brushing after
taking acidic drink on teeth. Therefore, the aim of this study was to propose proper
tooth brushing ways after taking acidic drink through changes in surface roughness after
taking acidic drink and teeth brushing, by atomic force microscopy. Primary tooth
samples were assigned randomly to one of seven groups based on the exposure timing
of acidic drink types, tooth brushing and saliva. Primary teeth treated with acidic drink
(coke) showed similar patterns (severely etched patterns) to primary teeth received acid-
etching with 37% phosphoric acid solution for 20 sec. Groups received brushing
immediately after acidic drink exposure led to a significant increase in surface
roughness (p < 0.0001), and groups received exposure with saliva for ten minutes at 30
minutes after acidic drink exposure led to a significant decrease in surface roughness (p
< 0.005). Therefore, the tooth brushing way at 30 minutes after acidic drink exposure is
recommended to prevent plaque and dental caries in children and/or adults.

39



Korean Society of Biomechanics 2010

A 33 2 FHeod
del Az e U TS oA
o] 2] %1, Takayoshi Nakano?, ©]Z1-$-1 7143]! ubs] 1

Analysis of mechanical functions of bone using the
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Abstract
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Abstract
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The analysis of bio-signals and the assessment of its feasibility for
human-machine interface
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Abstract
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A Preliminary Study for Development of Anti-aging based on
Effective Microorganism
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Abstract
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The effects of disturbance in circadian rhythms induced by night-shift
on phenotype of peripheral tissues

Donghyun Seo?!, Chang yong Ko?!, Youngjin Jung!, Hyeonryung Ju?,
Youngsu Jang?, Kiho Bae? , and Han Sung Kim?

Key words: night-shift, circadian rhythms, in-vivo micro CT, morphological, structural,
adipose abdominal tissue, tibia, growth plate

Abstract

The aim of this study is to evaluate the effects of disturbance in circadian rhythms
induced by night-shift on phenotype of peripheral tissues; tibiae and abdominal adipose
tissues. In the present study, 14 growing 129/SV mice (5 wks) were used and randomly
allocated into two groups; normal (NOR) and night shift (NS). The tibiae and the torsos
of mice were scanned by using in-vivo micro computed tomography (0, 6 wks). The
morphological characteristics of tibiae, the volume and thickness of growth-plates, and
the volume of abdominal adipose tissues are measured and evaluated. There were
significant differences in the structural parameters of cortical bone, growth-plates, total
and visceral abdominal adipose tissue. These results indicated that the disturbance in
circadian rhythms induced by night-shift might affect on the morphology characteristic
of cortical bone, the volume and thickness of growth-plate and the volume of abdominal
adipose tissue.
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Analysis of Motion and Pressure for Circular Friction Massage

J. S. Ryu'?, J. Son'?, S. H. Hwang'?, S. J. Song?, and Y. H. Kim??

Key words: Circular Friction Massage, Hand Motion Analysis

Abstract

In this experiment, the circular friction massage technique was performed on the
trapezius, the levator scapulae, and the deltoid muscles to collect the information on
massage pressures and positions, and thus to utilize it in professional massage system
design. Massage motion was measured with the 3-D motion capture system and finger
pressures were simultaneously obtained with grip sensors. Massage motions, pressure
patterns, and pressure times were different on each muscle, and the motion trajectory
was similar to the ellipsoidal shape. The trapezius had higher pressure, longer massage
time, and larger impulse than other muscles. These results could be useful to design a
massage system based on biomechanical analysis. In order to improve massage effect, it
is also strongly recommended that the tip of the system be similar with that of a human

thumb in shape and material.
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Analysis of Relevance about the Prediction Equations of Kinetic
Energy Expenditure for Individual and Group

H.Y. Lee'? D.Y. Lee!, J. Son'?, S. W. Park'?, and Y. H. Kim'!

Key words: energy expenditure, error rate

Abstract

Estimation of the energy expenditure during physical activities has been consistently
studied for a long time. Various supplies based on these studies were developed,

however they were focused to match the acceleration values to the metabolic energy.
The purpose of this study was to investigate the relevance of the prediction equations
which were derived from the previous study. 7 male subjects participated, and were
required to walk and run on the treadmill with gas analyzer and a triaxial accelerometer.

To find the relevance for individual and group equation, the error rate between
measured and predicted values was used, and then Mann-Whitney test was performed a

statistical analysis.
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The study of coronary artery stent design parameters to reduce
restenosis risk by considering a transient non-uniform balloon stent
expansion
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Abstract

The aim of the this study is to suggest potential design parameters capable of
reducing the possibility of restenosis risk driven by foreshortening or dogboning and
decreasing of inner arterial wall stress value through a comparative study of seven
commercial stents using finite element (FE) analyses of a realistic transient non-uniform
balloon-stent expansion process. The results indicate that using stents composed of
opened unit cells connected by bend-shaped link structures and controlling the
geometrical and morphological features of the unit cell strut or the link structure at the
distal ends of stent may prevent restenosis risk caused by foreshortening or dogboning.
And also, the results indicate that using stents composed of opened unit cells connected
by bend-shaped link structures with limited aperture area and controlling the
geometrical and morphological features of the unit cell strut or the link structure of stent
may decrease inner arterial wall stress value. This study provides a first look at the
realistic transient non-uniform balloon-stent expansion by investigating the mechanical
properties, behaviors, and design parameters capable of reducing the possibility of
restenosis risk induced by the foreshortening or the dogboning.
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Quantitative Analysis of Wheelchair Vibration while Traveling over
Obstacles

S. H. Hwang'?, H. Y. Lee!?, D. Y. Lee!? and Y. H. Kim??

Key words: Wheelchair, Vibration, Obstacle, COP, Impact

Abstract

The vibration caused when a wheelchair travels over obstacles or uneven surfaces was
known to evoke spasticity to people with spinal cord injury(SCI). In this study, wheelchair
and occupant’s head speed and acceleration were measured by motion capture system
when their wheelchair traveled over an obstacle which was 6.49cm width and 1.69cm
height. And the seat pressure was also measured and then the trajectories of center of
pressure(COP) was calculated by using the pressure sensor. The mean speed of wheelchair
was 74.82+6.48 m/s and 174.61+7.55 m/s, they were defined as “slow and fast” speed
respectively. The variance of COPx(anterior posterior direction) was larger when the
wheelchair speed was slow while the variance of COPy(vertical direction) was larger when
the wheelchair speed was fast. The variance of acceleration of occupant’s head was larger
in fast speed except the subject whose weight and height was largest among all subjects.
Still there were individual differences in head acceleration and variance of COP trajectory.
The segment’s mass and muscle tone were considered as factors that affect the variances of
results. Although these effects of factors, we investigated the impact vibration of
wheelchair caused by a small obstacle, quantitatively. These results would be expected to
give information that is appropriate speeds on various surface conditions to wheelchairs.
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Research of gait-assistant-orthosis vertical alignment on lateral view

H.J Choi!, S.J Kang!, J.C Ryu?, and M.S. Mun'?
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Abstract
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Gait Analysis of Walking Assistant System for Patients with Weakness
in Cardiopulmonary System
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Abstract

Due to the inactivity, patients who spent considerable amount of time in ICU commonly have weak
cardiopulmonary system. As a result, they cannot walk long distance, which also happens to the
elderly with weak cardiopulmonary system caused by aging. Therefore, in this study, we designed
and developed walking assistant device which helps flexion and extension of hip joint. This orthosis
consists of a controller, motors, and sensors. There are two motors, each at the left and right side of
pelvis, providing torque to the hip joint. Potentiometers are located right next to the motors, sensing
the angle between the leg and the uptight position and sending it to the controller. Controller, then,
calculates the next desired angle with p controller inside; the target angle of the flexion and
extension in the hip joint is set according to the normal gait. The torque given by the motors on the
pelvis would reduce the torque that the walkers need to give during walking. Even though gait
analysis, oxygen consumption, angle sensor detection, and other methods were used to indicate and
determine the best condition to develop walking assistance system for cardiopulmonary patients,
including normal forces with gait analysis, heart rate, and oxygen consumption show randomized
results since different body size, BMI, body weight, etc. As an experimental result, reduction of
heart rate and energy consumption was 5.3% and 14.8% by gait assistive device.
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The Study on the Postural Analysis of Urban Bus Driver

J.J. Kim!, K. Kim?, S. R. Kang?, G. Y. Jeong?!, and T. K. Kwon?

1 Center of Healthcare Technology Development, Chonbuk Nat’l Univ.

2 Department of Healthcare Engineering, Chonbuk Nat’l Univ.

3 Division of Biomedical Engineering, Research Center of Healthcare & Welfare

Instrument of the Aged, Chonbuk Nat’l Univ.

Key words: Urban bus, Foot pressure, Fatigue, Body pressure

Abstract

In this paper, we investigated the fatigue for pattern and postural of urban bus driver
with analyzing foot pressure and body pressure. Driving is continue of complex
behavior that needs various ability and driver would feel fatigue because hyper
concentration. But driver could not recognize theirselves and short of measuring method
for quantitative fatigue. We build virtual bus driving seat for experiment and all nine bus
drivers’ participated experiment as subject. We analyzed quantitative foot pressure and
body pressure using Pedar-X(Novel Gmbh Inc., Germany) and BPMS(Tekscaan.Inc).
The results find out that there is difference of discomfort index each driver posture. We
could indicate that location of footrest and design to be considered driver of various
posture in initial design is necessary.
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Comparative Evaluation of Commercial Vehicles Electronic Pedal
through the Analysis of Physiological Signals

S. H. Shint, J. J. Kim?, K. Kim?, G. Y. Jeong?, and T. K. Kwon*
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3 Center of Healthcare Technology Development, Chonbuk Nat’l Univ.
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Key words: Electronic pedal, Electromyography, Foot pressure

Abstract

In this paper, we assessed muscular activities of lower limbs and foot pressure in
drivers, according to operating the developed three electronic pedals. 26 drivers
participated in this experiment. Measured muscles were rectus femoris(RF), biceps
femoris(BF), tibialis anterior(TA) and gastrocnemius(Gn) muscles. For the quantitative
muscular activities, IEMG were analyzed. In addition, foot pressures were analyzed and
compared through peak and averaged pressure during the operating three developed
electronic pedals. The experiments are conducted with total 26 drivers. From the result
of this experiment, we suggested the most efficient pedal.
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Study on Postural strategy during Horizontal Vibration of the Support
Surface in Standing Posture

G. Y. Oh!, M. Yu?, Y. J. Piao?, K. Kim?, and T. K. Kwon*
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Abstract

This paper investigated the effects of dynamic postural response for maintaining
upright standing on a support surface during horizontal vibration in anterior-posterior
and medial-lateral direction. The electromyographic signals of the four muscles in lower
extremities were recorded and analyzed in the frequency domain: the muscles of interest
were rectus femoris (RF), biceps femoris (BF), gastrocnemius (Ga), tibialis anterior
(TA). The experimental results showed the difference of muscular activities at the
different frequencies, amplitudes and the vibration directions of the support surface. For
the anterior-posterior and medial-lateral direction, the Ga showed highest activities.
Also, the rate of the increase in the muscular activities was affected by the frequency
and amplitude.
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Effects of temporal and spatial variation of shear stress on
Nanoparticle Adhesion characteristics
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Necessity for Development of Senior-Friendly Bathtub System
Preventing Musculoskeletal Disorders
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maximus muscle thickness using finite element analysis
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and Suggestion of Design Factors for Prevention of the Disease
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fibroblasts
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Abstract

Dermal fibroblast play an important role in wound healing and maintaining both
physical and biochemical integrity of the dermis by synthesizing a number of
extracellular matrix (ECM) proteins and neutrophins including NGF(nerve growth
factor). Motivated by a previous report on sensing enhancement in patients with diabetic
neuropathy upon the application of white noise (0-100Hz), we investigated the effects
of such white noise (in the range of 0-20kHz) on fibroblasts which are the dominant
contributors in the dermis. We first developed a system consisting of a microchannel
with a syringe pump and a piezo-electric film on the bottom of the channel, which can
impose both hydrostatic pressure and mechanical vibrations (0-0.1MPa) on a monolayer
of dermal fibroblasts. By accessing the amount of collagen and NGF synthesis with
immunofluorescense, we conclude that these combinatorial stimuli enhance protein
synthesis which could potentially be useful in activating nerve cells as well as other
neighboring cells and constituents in dermis.
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Development of 3-DOF Manipulator for Prostate Cancer Detection
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Abstract

Prostate cancer is generally examined by rectal palpation using a physician’s index
finger as a probe detecting stiffness variation. The palpation depends on the tactile
perception of the physician, which is subjective and affected by the physician’s
experience. In this paper, a 3-DOF manipulator was designed and developed to position
the palpation module in order to localize of prostate under the in vivo condition. A
double parallelogram based design which is mechanically constrained was applied to
accomplish remote center kinematics to meet the in vivo requirement. This insures the
inserted probe of the palpation module to pass through one fixed point (anus) without
any significant discomfort. To validate the accuracy of remote center point and end-
effector positioning, position errors were measured by a laser sensor. Remote center
point was fixed within a sphere with a radius of 55um on required range of motion and
root means square error(RMSE) of end-effector position is obtained as 6.3um during
Imm movement (0.63% error). The results show the possibility for the use of rectal
examination to detect prostate cancer in vivo and non-invasively.
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A deformable object modeling for a realistic VR-based medical
simulation
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Abstract

This paper presents a deformable object modeling method for virtual reality (VR)-
based medical simulation using Finite Element Method (FEM) and the restarted
Generalized Minimum Residual (GMRES) method. For a realistic simulation, a
physically-based modeling of a deformable object has been studied, in which a linear
elastostatic FE model has been widely selected as a physically-based model due to
computational speed. Conjugate Gradient (CG) method has been commonly applied for
real-time computing the solution of linear systems. However, CG method can be only
used in solving the symmetric linear system, which cannot provide the force
information needed to haptic feedback. Our research focuses on how deformable objects
can be rendered ensuring this force information. Using a non-symmetric linear solver,
restarted GMRES enables trainer to feel force feedback through haptic device.
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Abstract

In osteoarthritis (OA), cartilage breakdown is accompanied by downregulation of
collagen and aggrecan and upregulation of MMPs and ADAMTS-5. Since therapeutic
treatment using electric field (EF) is known to generate positive effect on osteoarthritis
patients, it is of interest to investigate which of the above mentioned genes are regulated by
EF stimulations leading to overall healing effects. We first developed a physical EF
stimulator to generate a constant DC EF on a monolayer of cells. This stimulator is able to
perform feedback control for the multi chambers independently and simultaneously by
using a proportional voltage output controller. We then established an in vitro osteoarthritic
cell model by treating primary rat chondrocytes with IL-13 (1ng/ml for 24-48hrs).
Repeated cycles of 30min stimulation and 90min resting at 25mV/cm were applied on both
normal and OA induced chondrocytes for 12hrs and 72hrs. Results show minimal effects
of a short exposure (12hrs) to EF on both normal and OA induced cells. On the other hand,
a long exposure (72hrs) exhibited positive effects on OA induced chondrocytes by
suppressing genes that are involved in the destruction of cartilage matrix such as MMP13
and ADAMTS-5. Interestingly, EF on normal cells led to negative overall effects.
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3D real-time facial recognition and speech system
using 2 pair stereo camera
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9 FF A2DL 39S ADsE= Primary Coilzt 99 S A2k Secondary
Coil& o]&3l Al 4=l &= wE o] 2 EA L dAAQ Y&
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o] AFE F7|F XX Sprague-Dawley(SD) ratell Opened magnetic
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Parameter extraction of size and shape of femur X-ray image
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o] AF AdE /e 2EFF ¥THS AAY] $35k 2399 CT9%9]
ALY E F3l 3z =uk ¥ Astgen, TUESE 5A3 3A
2 TP FEHE AASE sk dAAYE Z}EE}‘G‘V] S8t} Visual
C++& 7]¥Fo. R edge & bone density detection program= 7N'&3}c}. 3319 =t
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Early diagnosis of rheumatoid arthritis
using dark-quenched fluorogenic

matrix metalloproteinase-3 nanoprobe
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Abstract

To visualize early experimental arthritis with dark-quenched fluorogenic matrix
metalloproteinase-3 nanoprobe in a mice model of Collagen-Induced Arthritis (CIA).

Using a protease-activated near-infrared fluorescence(NIRF) imaging "smart™ probe,
we examined the distribution of fluorescence in arthritic joint of mice with collagen-
induced arthritis by both non invasive imaging and histology. Protease that target the
Ser-Leu cleavage site. On day 14, 21, 28, 42, 49 of CIA, 18 CIA mice ; normal mice
(n=10) received an intravenous(l.V) injection of MMP-3 nanoparticles and other 18
CIA mice received an intravenous(l.V) injection of MMP-3 scramble nanoparticles.
Histologic evaluation of arthritis severity and immunohistochemical assesment were
also performed each day.

1 hour after intravenous injection of MMP-3 nanoparticles, knee joints and toes of
arthritic mice NIRF imaging showed significantly higher fluorescence intensity thandid
knee joints and toes of healthy mice. Accumulation of MMP-3 nanoparticles in the
joints was confirmed histologically by confocal microscopy. Also, MMP-3 were
revealed to the vast majority in the inflamed synovium.

MMP-3 nanoparticles are sensitive means of imaging arthritic joint and can be used for
early detection of rheumatoid arthritis.
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