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Stem Cell Biomechanics
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Development of stem cell-based tissue-engineered constructs for regenerative medicine
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Morphological Responses of Endothelial Cells Cultured in Microchannel under Fluid Shear Stress
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Fig 1: SEM images of fracture section of titanium porous
electrodes (T-150) after electrodeposition at 10 Am™ for 60 min
at 80 °C. (a) Without and (b) with ultrasonic wave at 40 kHz.
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Fig 2: TEM image and electron diffraction patterns (inset) of
HAp deposits after electrodeposition for 10 min on
alkali-treated titanium.
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Fig 3: Average mass gain of differently pretreated T-150 and
T-250 after electrodeposition with and without ultrasonic wave.
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Fig 1: Schematic diagram of SFJ-PVD apparatus.
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Table 1: Preparation conditions of HAp/Ti coating

films.

a) ®HAp
HAp/Ti composte O

Supersonic Free-Jet PVD apparatus

coating film P

Source material
Primary gas

Nozzle
Evaporation power
Nozzle temperature
Substrate material

Pure Ti
He
Mach 4.2
400W
873K

Ti (JIS-Grade 2)

Intensiy { arbisrary units )

g@é@ﬁ&b;mi&ﬁ Jjwjéjﬁﬂ

D

El
Ditfraction Angle, 28

b)

HAp power

Substrate temperature 423K

Vibrating feeder system

Supplying powder HAp powder ~
Carrier Gas He

Carrier gas flow rate 0-4. 25SLM

Vibration 0-1200rpm

Table 2: Nominal ion concentrations of SBF in

comparison with those in human plasma. V

Ton concentrations (mM)

Ton
Blood plasma | SBF
Na* 142. 0 142. 0
K* 5.0 5.0
M@H 1.5 1.5
Ca* 2.5 2.5
Cr 103.0 147. 8
HCO; 27.0 4.2
Hpaj* 1.0 1.0
S()f‘ 0.5 0.5
pH 7.2-7.4 7.40
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nic. ki, KK

Z XRD H#r L= B4 Fig 31277 .Fig372:5 Ti & HAp

DY — 7 PRER I T,

S -
15.8kV X1.08K 60.085m

Fig 2: Photographs of surface of a graded HAp/Ti
composite coating film. (a) Observation with OM and (b)
higher magnification observation on (a) with SEM.

18

E
iffraction Angle, 20

Fig 3: X-ray diffraction profiles of (a) HAp/Ti composite
coating film, (b) HAp powder.
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Fig 4 Surface morphology of composite coating films in SBF.
(a) As deposited, (b) after 7 days, (c¢) after 14 days and (d)
higher magnification for (c).
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Material Property Evaluation & Structural Reliability of Customized Bone Implants by
Three-dimensional Modeling Fabrication

(G =Y
Jianmei HE
Keywords : Tailor-made tricalcium phosphate bone implants, Titanium bone implants,
Structural Reliability, 3D Modeling Technology
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Fig 1: Customized Bone Implants
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Fig 2: Structure of Bone Implants
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Fig 3: 3D Shapes of Customized Bone Implants
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Fig 4: Analytical Process for Bone Implants
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Fig 6: Specimen of Tensile Test
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Study on Pressure Loss of Two Phase Flow in Mini Pipes and at sudden expansion and contraction
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Fig.3 Test section for form losses

Fig 4 Simulated modelFor STAR-CD
(Ieft:mini-channel, right:macro-channel)
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Fig 5 Form loss for single-phase flow
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Tablel. Substrates for nitrogenase

Name Formula Products Comments

Dinitrogen N=N NH, + H, The normal substrate

Acetylene HC=CH H,C=CH, Gives ¢cis CHD=CHD in D,O

Alkylacetylenes R—C=CH R—CH—CH, Slowly reduced if alkyne is terminal and R is CH, o
CH,

Allene CH~=C=CH, CH;—CH=CH, Proton and bond migration involved - see text

Cyanide [C=NT CH, + NH, Some CH;NH, formed

Alkyl cyanides R—C=N RCH, + NH, Reduced slowly if R is linear between CH, and C;H,

Acrylonitrile (Vinyl  CH~CH—C=N CH,CH=CH, + NH, See text. Propane (C;H,) also formed

cyanide) L

Alkylisocyanides R—N=C RNH, + CH, Reduced rapidlyif R is CH,, slower with C,H,. C, C,

and probably C, hydrocarbons also produced -sce
text

P
Vinytisocyanide CH=CH—N=C  CH, Rapidly reduced; amine product notreported

Cyanogen N=C—C=N CH, Other produets not reported
Cyclopropene A N A+ CHCH=CH,  Seetext
Diazirine N=N includes CH, Seetext
Azide IN=N—N] N, + NH, + NH,  Scetext
Nitrous oxide N=N—0 N, + H,0 See text
Hydrogenion [H] H, See text
“The fundamentals of nitrogen fixation”
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Investigation of motion mechanism of underwater creature and its implementation with smart machine
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Fig. 1: Relationship between plastic Poisson ratio and
relative density of compressed foamed Al and sintered
Cu.
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Application of stem cell-based self-assembled tissues (scSAT) to cartilage repair

FRIL B, A EIE (RKESFE), Tl BF (RORESE)
Hiromichi FUJIE
Norimasa NAKAMURA, Ken NAKATA (Osaka University Medical School)

Keywords : Stem cell-based self-assembled tissue(scSAT), Tissue engineering, Cartilage repair
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Application of stem cell-based self-assembled tissues (scSATSs) to ligament and tendon repair
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Yuji KIMURA, Hiromichi FUJIE
Norimasa NAKAMURA, Ken NAKATA (Osaka University Medical School)

Keywords : Stem cell-based self-assembled tissue(scSAT), Tissue engineering, Ligament and tendon

repair
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Development of Micro—Bio—Devices
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Application of Ni-Ti Shape Memory Alloy to Bio-Devices
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Ni free surface layer, High temperature oxidation under low pressure oxygen
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Table 1: Air oxidation conditions of specimen

Specimen Temperature(K) Heating time(min)
Al 673 30
A2 773 30
A3 773 60
A4 1073 30

BEFSSEA 2 & o 7 35E % T TiO, % Ni-Ti &
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& BITERL T2,

Fop ik 10X10 Pa LI FORZEHER Lo, F 4 o8
—PIZ Ar F A% AT FINET) & BAGREE L Z 21 200W,
IR (298K) 1ZFRE L, T v L\ —NOEBIZ L A O L& FE
ABLTOB,0, 0 A% ATz Table 2 1" &L DI Ar fE&E O,
WEEEZ - 3FEOY T NVERE L.

Table 2: Sputtering conditions of specimen

Specimen Argon flow(sccm) Oxygen flow(sccm)
S1 5 10
S2 20 10
S3 50 10

FERRERU, BERERUSTER S & Y 2 73BT 12 BRI,
HERE & BASRUTELHIBEEEAE A AV Y C, THO, B4 Ni-Ti &4 EICIE
L7z

BMGRAE A 773K MR A 30min (Z[EE U MERBREE OBER
DEEEZ T 2 FEEOY 7V ERE LTz

Table 3: Oxidation conditions of specimen

Specimen Oxygen flow(sccm) Oxygen pressure(Pa)
Fl 10 0.6 10"
F2 50 2.6%10"
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Fig. 1 : Polarization curves of samples in Lactic Ringer’s Solution of
310K
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Table 4: Characterization of TiO, thin film

Specimen Thickness Structure Ni free
Al 5-15 nm Anatase X
A2 80-90 nm A&R X
A3 120-130 nm Rutile X
A4 2000- nm Rutile X
S1 60-70 nm Anatase O
S2 70-80 nm Anatase O
S3 95-105 nm Anatase O
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TV —ThD I L PR TE, RIPERILEOEHIE L [
TiO, & & TiO B OvEisiEE s T 7z,

FENT, TIO, HiRAF 5 L ARELE 20 L7 Ni-Ti &40
310K FLEE Y 7 OVIRIREREE T B sl 4 LU IR

T

"2 10t} Ni-Ti P
510
2} A1 alloys m}/

E 107
= 10%

&

Ad
& 1000 2000
Potertial B [11iVvs SCE )
Fig. 2 : Polarization curves of samples in Lactic Ringer’s Solution of
310K
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Fig. 3 : Polarization curves of samples in Lactic Ringer’s Solution of
310K
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Development of micro fluidic device for drug delivery

It RE
Yasuhiko SUGII

Keywords : Micro Fluidic Device, Drug Delivery,
Micropump, Microvalve, CFD
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Fig.1: Micropump and microvalve
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Fig.2: Computational model for microvalve
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Fig.4: Pressure drop of microvalve
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Study on biometrics sensor for environment
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Smell sensor, Surface acoustic wave (SAW) sensor
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Fig. 2 Proposed SAW smell sensor installed in care
robot
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Development of Evaluation System for Dynamic Characteristics of Vascular
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Fig 2: Vascular shape sensor performance
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Development of Medical Assistance Robot
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Dental Patient Robot
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Assessment of Joint Reconstruction Surgery using a 6-axis Robot System
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