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Comparison of ankle joint moment in the elderly

Ji-Won Kim, Na-Young Kim, Gwang-Moon Eom, Jeong-Hwa Hong,
Byung-Kyu Park(@d=rtjstnl 2] 3ska})

ABSTRACT

It is reported that the age-related muscle power decrease is more pronounced in
females than males, even when the values are normalized for body mass. However,
the dependence of the difference on the movement directions (i.e. concentric and
eccentric) is not clear. Therefore, the gender differences in maximum muscle
moment at ankle joint under different velocities in both the concentric and eccentric
contractions were studied in the elderly subjects (males: mean age=76.2+4.4years
n=12 and females: mean age=74.9%+3.8years n=15 females). Maximum values of both
the dorsiflexion and plantarflexion moment at ankle joint were investigated at
pre—specified five different angular velocities including concentric (60deg/sec,
120deg/sec), isometric and eccentric (-45deg/sec,—20 deg/sec) directions by using
Biodex system. The maximum moments were normalized by body mass and
male—to-female gender ratios of the normalized maximum moment were calculated.
In overall, there was difference of maximum moment among the group. Especially,
there was significant difference at the eccentric contractions. The gender ratio of
the elderly was greater than that of the young in eccentric contractions. This result
suggested that the ankle joint control performance of the female as compared to

the male is deteriorated with age.
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Relative contribution of central Vs. peripheral visual

stimuli to motion perception and postural control

Heewon Park, Sukyung Park(KAIST)

ABSTRACT

We investigated the effect of central and peripheral roll rotational visual cues on
postural sway and tilt perception. Subjects participated in three test sessions that
consisted of three visual stimulus trials: 1) central only; 2) peripheral onlyl; and 3)
both central and peripheral visual stimulus trials. In each session, subjects stood on
a force platform with their arms crossed on their chest. Subjects were instructed to
maintain upright posture in response to visual stimulus applied by three 19 inch
LCD monitors located in front and either side of the subject. Computer—controlled
sinusoidal visual stimulus provided randomly ordered roll rotational cues with peak
velocity of 13.2 deg/sec over the stimulus frequency ranging from 0.01 Hz to 0.7
Hz. Trials for the stimulus frequency from 0.05 to 0.7 Hz lasted for 3 minutes,
while those for lower stimulus frequency such as 0.02 and 0.01 Hz lasted for 5 and
7 minutes, respectively. While maintaining upright posture, subjects performed
somatosensory bar task to indicate their perceived roll tilt. Center of pressure
trajectories were measured using force platform and analyzed to obtain frequency
response function. Results showed that for most of the subjects roll rotational
vection started within 20 seconds after onset of visual stimulus, and lasted
throughout the trials. Roll tilt perception and center of pressure trajectories were in
phase with the stimulus. The magnitude of postural sway decreased as a function of
frequency, showing more precipitous decrease for the stimulus frequency over 0.1
Hz. Both tilt perception and postural sway were significantly reduced for central
visual stimulus only trials, while no significant change was observed between
peripheral only and both central and peripheral visual stimulus trials. The results
imply that peripheral vision dominates visually induced postural sway and tilt

perception.
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SHA] A zbe] Ad & AFol vA= 9%

o] &9 w7 (KAIST 7] Al&-38+x})

ABSTRACT

Sensory organs such as eye, vestibular organs, and muscle spindles provide
postural sway information to the central nervous system. Although, the detection
threshold of whole body movement as well as postural sway under fast perturbation
was reported earlier, it has not been quantitatively examined the contribution of
proprioception to the motion detection. We investigated the influence of
proprioceptive cues on the detection of movement direction by measuring perceived
direction of linear motion with and without reduced lower limb proprioceptive cues.
In one session, subjects stood on a servo-controlled translational platform in the
dark with barefoot and arms crossed on their chest. In the other session, to reduce
the lower limbs proprioceptive cues, subjects wore ankle brace and stood on a
foamed platform. The platform was translated to either subject’s left or right by
randomly ordered, cosine bell velocity profiles with peak acceleration magnitude
ranged from O to 8 mG. After each platform movement, subjects were signaled to
verbally report their perceived direction of postural movement. The magnitude of
stimulus and the probability of motion detection were analyzed using psychometric
function. We defined the detection threshold of the translational motion as the
stimulus at the performance level of 75%. Results showed that the detection
threshold level of the linear translational motion was significantly increased with
reduced proprioceptive information. The increase was observed more distinctly for
the subjects who showed lower level of detection threshold when Intact
proprioception was present. The results suggest that without visual cues, perception
of the movement direction strongly depends on the lower limb proprioceptive

information.
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ABSTRACT

oA weo Fo FA ARoR d#lR v I7]9 hydroxyapatite (HA)SF AEsiA 1
212l poly €-caprolactone (PCL) 53 ARE o] &3to] B Ao x] A A|ZtE o] 3
2 A& AJ~"= (3D layer forming system, LFS)S. 2 7|39 Heje} 7|&7He] AZAAo
Aojd = AL AAAE A =SS er. 3 Bone marrow stromal cells (BMSCs)S
gatol AZE AA A = A €S Hrbstaat &gl

Ca(N03)2-4H20¢} (NH4)2HPO4E #/dste] Alx3k nano =718 HAS & A7l
micro 712l HA (Sigma-Aldrich, USA)E PCL (Sigma Aldrich, Mw. 65,000, USA)3}
242k 40 wtne] = ARE LFSE o]&3te] °F 500 ume| 71& A7|& 7FA= 8x8x4
(mm3) 37]9] 3 '}-‘i’ﬂ A A A S A2tz 2| x]Afo] BMSCsE 106 cells/mlo] &
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Dynamic Study of Cellular Indentation using

Electromagnetic MEMS device

Jin Sung Hong, Jennifer H. Shin(KAIST 7] A& 3st3})

ABSTRACT

We developed the eletromagnetic (EM) force driven p-actuator to measure the
mechanical property of living cells and to locally stimulate cells in vitro. The n
—actuator is fabricated by using MEMS techniques on a silicon wafer and consists
of a probe and flexible beams with embedded electrodes. It is design so that the
beams deflect in lateral directions by Lorentz force caused by an applied electric
field and a permanent magnet, causing the probe positioned at the middle of the
beams to indent the target cell. In order to investigate the origin of the stiffness
difference in normal/cancer cells, we performed a preliminary study on visualizing
any distinct features in the arrangement of intracellular cytoskeleton using

immunostaining.
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ABSTRACT

FE AAe "t T o 7 AE SRE JstY B F1Y E71AE
(bone marrow stromal cells, BMSCs)¢} 3+ 48] Al X(nucleus pulposus cells, NP
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Characterization of Mechanical Properties of

Adherent Cells with Atomic Force Microscopy

Youngjin Kim and Jung Kim(KAIST 7] A& 38t3})

ABSTRACT

Biomechanical properties of cells are determined largely by cytoskeletons and
membranes and are related to many physiological processes and pathological
processes. Change of biomechanical properties thus can directly reflect the
alteration ofthe composition, kinetics, or cross-linking between cytoskeletons and
membranes, so that the properties of abnormal cell are used to detect any disease
process. In the case of hepatocellular carcinoma cells, mechanical stiffness is
greater than that of the normal hepatocytes since the cell adhesion behavior
changes at the first step of metastasis. Recently, various mechanical models and
techniques were developed to explain mechanical behaviors of adherent cells. In
this study, AFM as the measurement instrument and Hertz-sneddon model as the
model were used to comparethe properties of normal hepatocytes and hepatocellular
carcinoma cells. Due to limitations of the Hertz-sneddon model, such as complex
geometry, layer—-by-layer structure, and nonlinear elastic property at large
deformation, FEM modeling is required. Experiments on dominant factors of the
properties will be used for FEM modeling based on layer-by-layer structure. The
experiments will be performed under two separate conditions, one with cytoskeleton
interrupting chemical and the other with membrane interrupting chemical. The
results of chemical perturbations experiments were used for the property modeling

of a membrane layer and a cytoplasm layer in the layer—by-layer structure.
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Mechanical Environment Effects on the Dynamic

Behavior of Vascular Endothelial Cells

Sukhyun Song, Jennifer H. Shin(KAIST 7] A -&-t3})

ABSTRACT

Vascular endothelial cells (VECs) are continuously exposed to shear stress
generated by the blood flow. VEC is sensitive to conditions of the shear stresses
and proper condition is essential to maintain their innate characters expressed in its
morphological and physiological behavior. The objective of this study is to
investigate the dynamic responses of alignment, motility, and proliferation rate in
VECs subject to the steady and uniform shear stress in vitro. We first develop a
parallel plate flow chamber designed based on 3-D CFD (Computational Fluid
Dynamics) technique. Under steady and uniform flow conditions, the shear stress
effects on the dynamic behavior of the cultured VEC are observed. At each given
shear stress, cells tend to align parallel to the flow direction as time progress.
Moreover, for each time period, cells tend to orient more parallel to the direction
of flow in higher stress than a lower stress. Cell morphology change is closely
related to the reorganization of actin structure but the signals that regulate actin
assembly are poorly understood. Under the shear stress condition, most cells tend
to migrate in the direction of the flow at a short time (approximately up to 2
hours), and then eventually migrate against the flow direction at low shear stresses
(2 and 6dyne/cm2). These phenomena can be explained by difference in the
mechanosensitive pathway activation due to local shear stress gradient such as
formation of lamellipodia composed of actin network and focal adhesion. Cell
division also seems to depend on the shear stress. Cells tend to proliferate less
frequently as the magnitude of shear stress increases, and cells divide in constant
speed independently of the shear stress while proliferation rate is known to be
sensitive to the cell density. With the newly developed shear stress system which
allows real-time monitoring, the dynamic behaviors of the VECs have been
investigated. Cell alignment, motility, and proliferation rate in VECs, exhibit
significant changes depending on the magnitude and direction of the stresses, and

the exact mechanisms for these interesting behaviors are still under investigation.
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Neural Signal Applications for Assistive Technology

Changmok Choi, Jung Kim(KAIST 7] A-&-&t3})

ABSTRACT

Nowadays, people with motor disabilities resulting from various traumas such as
spinal cord injury (SCID), paralysis, and amputation involve themselves in projects to
restrain the ongoing increase in inconvenience of the uses of the machines. This
paper presents four different kinds of neural signal applications for the people to
enhance the quality of their daily life. Two of the proposed applications are
assistive computer interfaces: electromyography (EMG)-based computer interface
(ECI); and hybrid EMG-based computer interface (HECI). Another application is
hand robot control to grasp and move an object based on EMG signals. The last
application is classification of afferent electroneurography (ENG) signals evoked by
different mechanical stimuli and recorded with a single cuff electrode for an

application of functional electrical stimulation (FES) system with feedback control.
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