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Symptoms

1. Pain and swelling;

2. Abnormal gait;
3. Stiffness in other joints;
4. Associated deformities.
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Normal Arch

Calcaneal Osteotomy

Causes:

1. Born with;

2. Posterior Tibial Tendon
Dysfunction;

3. Ligament injury, bone
fracture, dislocation;

4. Obesity, diabetes, aging,
pregnancy.
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Difficulty:

Foot surgeons tend to have different opinions
regarding to the optimal surgery for an
individual patient.
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Emed-M (Novel, Germany)

The flat bottom of the measured geometry

Simulated stress distribution

Measured stress

Wang, Imai, Kido, lkoma, Hirai, InMed 2015

RITSUMEIKAN

Calcaneal Osteotomy

MCO (Medializing
calcaneal osteotomy)
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Simulated stress distributions before MCO surgery

Simulated stress distributions after MCO surgery
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The 1st step of the LCL simulation
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Simulated stress distributions before LCL surgery

Simulated stress distributions after LCL surgery
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The DEKA Arm Reach, grasp,
Deka Research and Development Corp. secondary adjustment Mechanoreceptors in skin
and lift

Slippage, especially incipient slippage
which occurs before the overall
slippage, is an important

phenomenon in tactile sensation
during object grasping and

Biomimetic fingertip manipulation. "
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Meissner's corpuscle  epidermal ridge  epidermis

\\ Merkel's disc | papilla /" dermis

Fast-adapting type | (FA-I, Meissner’s ending)
Slow-adapting type | (SA-I, Merkel’s disc)
Fast-adapting type Il (FA-Il, Pacinian ending)
Slow-adapting type Il (SA-Il, Ruffini ending)

Pacinian corpuscle / |
subcutancous fat tissue’ Ruffini ending
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SA-I responses to grating indentation (Phillips and Johnson, 1981) 12
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MR image

3D FE model

Simulation

snapshots Slippage

Wang, Wang, Ho, Morikawa, Hirai, IEEE IM, 2012
Wang, Abe, Hirai, Morikawa, HAVE 2011
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Acceleration response at FA-Il and SA-Il mechanoreceptors 15 Acceleration response at FA-l and SA-I with scaled distal phalanx 16
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Incipient and overall slippage moments and
time latencies using different phalanges

$555434:

Phalanx  Incipient Overall Latency
Original 1.53s 1.71s 180ms

Flattened 1.50s 1.72s 220ms
Scaled 1.48s 1.77s 290ms Friction coefficients A
02,04,06,08 A
Wang, Damith, Hirai, EMBC 2015 " : Y e “/ RRT—

17 Effect of friction coefficient on slippage moments and latency
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Gap =0.2 mm Gap =0.4 mm Gap = 0.6 mm

Gap =0.8 mm Gap = 1.0 mm
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Estimating three
parameters: E, C1, C2

DE

Position-x [m]
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Position trajectory under stepped magnetic force
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Estimated parameters of porcine vitreous humor
Parameter E (Pa) C1 (Pa's) Cz (Pa‘s)
Value 3.527 1.402 47.370

L=34mm
D= 350 um
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Simulation result vs experimental measurement Wang, Pokki, Ergeneman, Nelson,

Hirai, IEEE EMBC 2013
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