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AL 7= Y.
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BLiE & — 2 OWT UK T D I8E N Z et 5
72z, WE 15 um O FIEEREIC T D
keratocyte DA & FH_7-. 18 1.5 um OTIEIC
®FLUTCHRERIC T mEs#E L7 2 & 226, keratocyte
DN J5 RS 25 DR ER FITERTH 5 &
EzbHhA. ZHUIx LT HT1080 1%, #% 1.5 pm
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Keratocyte DIREDOMERDOT 7 F x>
FU—2 (X 1c) 1%, HT1080 7 7 F A L
AT 7 A= (K 1d) &g L TP mitEs /&
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T DISEMEDBENDIRRTH L LB HND.

Fig. 1 Migratory behavior of (a) a keratocyte and
(b) a HT1080 cell encountering a single line groove of 1.5
pm. Actin fluorescent images of (c) a fixed keratocyte
and (d) a fixed HT1080 cell.
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1) Miyoshi H et al.: Control of highly migratory cells
by microstructured surface based on transient
change in cell behavior, Biomaterials, 31,
8439-8445, 2010.
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AR B, RRZEVINEER] 1 R oo s BT R
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Fig. 1 Results of RT-PCR analysis. GAPDH
was used as a control.
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Fig. 1 Time course of changes in normalized activatios
of Rac1(A) and RhoA(B) in ECs exposed to flow .
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Sakamoto, N, Saito, N, Han, X, Ohashi, T, Sato,

M.: Effect of spatial gradient in fluid shear stress

on morphological changes in endothelial cells in

response to flow. Biochem Biophys Res Commun,

395, 264-269, 2010.
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1) Springer T.A.. Traffic signals for lymphocyte
recirculation and leukocyte emigration: the
multistep paradigm. Cell 76, 301-314. 1994.

2) Mamdouh Z., Chen X., Pierini LM., Maxfield F.R.,
Muller W.A.: Targeted recycling of PECAM from
endothelial surface-connected compartments
during diapedesis. Nature 421, 748-753, 2003.

3) Hashimoto K., Kataoka K., Nakamura E., Tsujioka
K., Kajiya F.: Oxidized LDL specifically promotes
the initiation of monocyte invasion during
transendothelial migration with upregulated
PECAM-1 and downregulated VE-cadherin on
endothelial junctions. Atherosclerosis 194(2),
€9-e17, 2007.
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Fig.1 Schematic of the coordinate system
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TH A A, 437-438, 2011.

Fig.2 Simulation results of living HeLa cells
aggregations at (left) the beginning and at (right) 150 s
after the onset of the field exposure.
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1) Sirosh M. et al.Regulation of Skin
Microvasculature Angiogenesis, Cell Migration,
and Permeability by a Specific Inhibitor PKCa, J
Invest Dermatol 126 : 460-467, 2006.

2) Zhao Z et al,Intracellular Ca** stores are essential
for induced Ca®* signaling and re - endo-
thelialization : J Cell Physiol 214 (3), 595 - 603,
2008
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Fig. 1 Shear stress increases KDR expression.
N=5, * P<0.05 vs. static control.

0.3mM R LAKFZKBAFIZ L DT AR h— 25
BT, HSMEEOY T ET R b= AR
FIBEHFEINT-0IZH LT, T Vs E#A
MLV TET R b= ARIZE A LHES
Nighnolz, ZOZ EIEHnNT Izl oinT
AE—VAREPERLEZ EEERT S,

BEARRICE LTI, AT Ik 2%
(ZHER LT,

AR TR AE LB L C i,
BIERDEBRIZE K LT,

i d VIS L0 ik

4, EE

TRAVT 0 S L TEE EPC % L8 N R bk i
L7, ZOZEFmNT0IEn, BEEL TS
EPC 7217 T/ < . MERNZEER L TW5 EPC &1L
BNRICMEFE TS 2R LTS, -
EPC iV 0 IS &I L, = OEH A Mlamn
ICAAE L CHilRInE 2B 2T 2 L 2B T 5,
A%WRAVT 0 IS BRI Ui Bz 7 iR AR R S
FFE5,

5. #8
TENVT VIS AE N 2R L T\ 5 EPC %1%
WM EaRET 5,

_28_

#2495 2011 49)



A A Lo m O— 2 (BT 5 25 %

#2495 2011 (50)

YAV AFRETNA RZHB T2 MERRME-FEREFHE
HEBRDEE

O WA, JHggse™ **, WiEme*, 5 F k"

*BEEFR RN R B

B TERFR [T223-0061 47| WUBKIR LK A % 3-14-1]

FUREMERERY: B VAT ATV LR

1. #5

Meds & RBEOILEIRM LV W =ik o
BAIZE, BHLEOFENLERRRTHY,
ZORENA D = AL EMHGAT L ENEETH
%, B O EITITARY YA M X DB
L, MK 2HMBMNETHSD. F3, XYW
A4 NEED BHME ZFAET AL, XYY
R~ Abd 2 EE R eI e 2 155 PN R A & Sk
L. ZOWK, ~A 7 aliilkT 4 ATHE®RT
B &, AR BCLE SO E P o f R BT A ilE
LHZENTE, VTN ALTIERKO 70t
AEBEAREL 72 5. AR T, ~A 7 viitik
FONA A&V T e AR N R AR
(HUVEC) &t HEZEREHINI (HMSC) % Jtg:
L, NUSA NEAES BT OFEICLER
WUNBREBER A ST A L2 AL L.

2. ERAE

VT NI T T 4RI T~ A 7 Bk T A A
ZERIL7Z (K1) .

£, —HORIKIC HUVEC 251 L CHhES%E 4
17V, HfuEEhE+ (VEGF, bFGF) OB, =29—
N ORES, HUVEC OOFRTEILE 23 L C /M
M ORI IR G A fat L7z, IRIZ, HUVEC
HMEEE ORI A E 2 ¢, HUVEC & HMSC D4t
BE2ITo72 (K2A) . U A b afE ) BHIE OF
AR HMSC ORFFRIREE %, DL IR 5 T
L7z, ZORFHUVEC & HMSC VIR B ICHERE L 7.
HMSC @ | (D1.0x10°%ells/ml  (25.0x10%cells/ml
BT (L 32.0x10%cells/ml - @1.0x10%cells/ml
% 72 HUVEC DI E A% IZ HMSC & @D FE T
AL (@), TR OBIGR & E L7z,

@BEEERTAD
anidy /150um
3\ U | i
3 '-.-i"-..___ | 600um
/ = sooum  RB@

LG RSB
HAEEELTIERTS

Fig. 1 A schematic image of a microfluidic device.
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Fig.2 HUVEC-HMSC coculture.

(A) Phase-contrast images of HUVEC and HMSC in the
process of capillary formation. (B, C) An enlarged image
and the corresponding confocal image on day 6. Red,
actin; green, pericyte; blue, nuclei.
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1) Noria, S., Cowan, D., Gotlieb, A. and Lagille, B..:
Transient and steady-state effects of shear stress on
endothelial cell adherence junctions. Circ Res., 85,
504-514, 1999
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Trm {1

Fig. 1 (A) Fluorescent image of GFP-tagged BAECs
(outlined in white) merged with bright field image of
micropillars at 0 h; (B) corresponding traction force
contour and vectors; (C) box plot of temporal profiles of
traction force distribution. Thick lines represent median
values. Open circles indicate traction forces that are larger
than the majority of the data set. Scale bar = 20 mm.
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g.1 Principal strains induced in VSMCs.
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Fig.1 Schematic of the original micro stretching device
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Fig.2 Schematics of improved micro stretching devices
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Fig. 1 (a) A schematic and (b) a photo of the newly developed
cell culture device; (c) a flow pattern within the device; (d)
fluorescent image of tenocytes within microgrooves. Bar = 50
um; (e) a typical result of FEM analysis.
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1) Lavagnino, M., Arnoczky, S. P., Kepich, E.,
Caballero, O., Haut, R. Biomechan. Model
Mechanobiol. 7, 405-416, 2008.
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Fig.1 Photographs of the calcium alginate gel
observed under crossed nicols (left) and under a pair
of circular polarizers (right). The arrow represents
the direction of the slow axis of the quarter wave
plates.
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1) Maki, Y., Wakamatsu, M., Ito, K., Furusawa, K.,
Yamamoto, T., Dobashi, T., J. Biorheol., 23, 24-28,
2009.
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Fig. 1 SHG images of collagen substrate during gelation.
(a) 0 min, (b) 30 min, (c) 45 min, (d) 60 min,
scale bar =50 um
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Fig.2 Results of FEM simulation for
stent-vessel interaction.

the artery for stent models.

X
1) Turk, A.S., et al., Influence of patient age and
stenosis location on wingspan in-stent restenosis,
29, 23-27, 2008.
2) Shobayashi, Y., et al., Mechanical design of an
intracranial stent for treating cerebral aneurysms.
Med Eng Phys, 32, 1015-1024, 2010.
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Fig. 2 O, transfer rate at each blood flow rate.
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Fig. 3 CO, transfer rate at each blood flow rate.
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Fig. 4 Pressure and flow rate waveforms.
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Fig.5 Opening and closing behavior of a biovalve.
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Fig.2 Velocity vector within aneurysm in pulsating flow with stent .
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Fig.1 (@ Anexpanded coronary stent..
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Fig.3 Equivalent strain distribution of an expanded stent.

3. #R

AT MIRIERE O MAERE & OB 21T - 1255
OFRLIESIONAREIH 3 DX ST~ ATV ME
RIZIB - T MEBEDO BN M CTE, AT hA KT
v NOTEROE THYISINRKEL 2o TND I ERN
D, ARTy MHECIEA N7 v haSIAEEEE -
BT NI AR O T BEE O FTREM:ANE %
HiLs. Schwartz &I RMAERREERE & iEREOHT AP
JEETHFILTND EIRRTND Z LB E I DRk
Sy CRSRZEDNIE Z D ATREMED SV, £, AT v b
M CIEPHI IS /105 < 7o TO D E D Tl fEIE S
WL 720 TEY, PNEHITEE X OSBRI HE5H
MBS NS EEZBND .

X

1) H. Zahedmanesh et. al., Med. Biol. Eng. Comput. 47,
385-393, 2009.

2) R.Ballosinoet. al., J. Biomech. 41, 1053-1061, 2008.

3) R.S.Schwartz et. al. , J.Am. Coll, Carodiol 19, 267-274,
1992.

4) MR, PERRDNA A A= X, an)tt
2005.



AANA A LA n o—2%03E (BT 426 %

HNEIRERNOFRNDEBECEIL T :
EHAl - HEOLERICEDETY VIBER

OJUREM™, @iEER", PFHRE", ARIGEHES, MWELA®, SRBRHEZ*", frhlg—"*
FRFRH RS el mER Y X — [T162-8480  HUITHLHTIE K AAHT 2—2 TWIns 03C204]
R BESER KT MR R

1. #5

Jid B AIRIEE O i JEARAT C I BT R (CFD)As & <
WD D0, fRETORMHEREFERA T — LD %Y
PEZRREE L7 CEZ LV, B E LTk,
A8 N OB BT 2 =R ICEHAI 5 BB
RILTZT2OTHA 9. Fxld, BEERRS—
AT, BEmEE WG & =TI A 2 A n]
BT (FS-SPIV)Z B3 L7= Y. Mt o 22
NLC, BETE Y AWTRS 77(WSS) D BRZE [ 7541 % fEAT
THE, WNOSEENICGERT S L CmERE
L TWAZERDNoTEEY Zoz L
Bt ERHRESRM LT 50 Tlde <, MOEBEBRME
BEETDHVNEMNEZ R LTS, AfElL, CFD @
FEEFHI O A & LT, FHill - 35S 4 ik
L, MEfEATIcBEd 2B ERZ et L.

2. A&

2—1 EE

WIMEN R (e, 63 F) Axi&E L, &
TEIRITAE 9 HATOREmEEE b L ICHE L
(FyZ7843mm, 7 A7 M 11) . 5 LEE
JEI13K 1 mm, ¥ 7 1.0 MPa DBHY Y 21—
TN SN, 3T I4 7 A1 1.1x10°
mmHg™* (100mmHg) T v, EF72t bINSHEBEIR
LRI%ETHD. T VIINSHEBR(C), % EENR
(PC), HTRANENAR(AC), HRAHENAR(MC) 572 D),
1T IC-PC I IE L=, BRI T AEE ) 72 ifn
JED Y BT (Repea = 450) THT > 72, FS-SPIV
ILEHE VA L= EEEED AT 26) b
720, RN A A R v R LT (KRBT £k
41, THINFREE 94 um, EAMEBEE 150 um) . kI
F1%, H#tki+ (FLUOSTAR, EBM) A4 L7=.
2—2 §E

B B T RERE: A B T HEBR & R — 4 T T
STz, JBRIE, 7 AVNEE 100mmHg (2R D,
~A 7 u CTIZEVIRGB UEE L. RSN
%, FEBRER BN EHEH L (0 %) .
BEREIZIZT ) AL Ay va, NERIZIET T A
vy ZfHL, BRERBIIK 160 HThH o7

HADLAT v 71E01ms THY, 7 —F % C<1
BRME L.

3. ¥R -ER

FERIZ T 5 WSS [Tk 7B~ — 2 CHAE L
L7 IRIC A v o 2 2B+ D 2 & TR L
7=, Al - EHEOR BRI LTV, i
ABSCIXBE 2BV ER Sz, 22T,
FEFRILDIE R S dL, il L7 iV S e NI B o
v FEERLTWD. EBRTIE, EEHNLH%
T T WSS 2398 5 I LT 8, 3R
TiX, WSS WEBIZ TR 22 & T, FBRTIdnk
PRI 7RV AU RIS R TR ICHEL L T S
JFIRE LTIE, EZEECORn DB & BEEE) )
BZONDHIEAH . BIEHO X EBPREEE DR
BAZ 5 2 L, Torii HHIER LT\ 2,
FARZR 2 L DNHERR S T, AT, LR T
NOBERI, WHABIREOMIE S AEIC X D
DOFBEZARIN T 5 = LITER > TWD EHEER SN
7-.

4. #8

BB ARIE PN O I % S8R - BHRARAT L, SR %
e U7e. AR TR S NIMEE, hoE
BoREEB O REEMEE RET D & &b, iR
BORE L RRABE L T BB ST,

E i3
ARHFFEILRAE G5 R Je B A B4 (H20-2E 1.
-—#%-001) OB X Vit BFREH RIS
JEL LR L LT 5.

X M
1) JURE, #h, BB O Z T3 5 R T
FHATOMENLIZ T T, AN Tlgds 39 4 3 77,
227-231, 2010.
2) Torii, R. et. al., Influence of wall elasticity in
patient-specific hemodynamic simulations,
Computers & Fluids 36, 160-168, 2007.

_46_

%295 2011 (67)



AANA A LA n o—2%03E (BT 426 %

%295 2011 (63)

BIRESRASAZBENN—FRAT VD
RETRIBEE D= DA FISMEERER

ORLARTFEE™, TRER™ ",
PRI R B

TR [T 564-8680

LI, KBIE™, HLIRT**, EIES

RBRRFOR 7 (L F-RT 3-3-35]

A AT SFETEE B TR, BRI 4 BRI T
LR S AR

1 =

P 13, IR OH LRI S AL LT T

\RT LIS N — R 2T ROBF AT T A.

A 78— RAT v M, 3SR S E OB L E
B HEERSEZA L T\ D. 2 E T ERIC
BOTHHIALOBI O % 12.6%025 23.6%(ZHEM S
T FERRENIRIE O FEAR D HERF S A, PIIBEAEIE 23 #15)
SINBZERGNOTNA. IH725B0IZL-TC, &
0 BN DN IRE S AL D 03, JEIEER NI ARTERIT
TRDZEPEESND. & ZC, AL CIIHIAL O R
B{bZa HrE LT, ZALEREORR & B DSENDRALIC
A E 5B FE RSB IERI T L > T~

2. EBAE

ARSMEHRER RIS OB 2 X 2 (o9 BRI
ZERIEET /WU L, O At b a217 572 H
WEBIIRIEE T LA 3 1RT BNO RO
BAH )70 < FT-OH L LTz ZotBiRgE T L &
L, 727 U vz 8dl UL 72, B A 132 Smm
DOIESEWmE & U, BRI RomER s, (1) TRE
NDKIPERERE D 2687, 22T s ITEDH
R, A 13E WS4 7. IR T /UCERIE T DI
LA, 7 b > (polyimide, JEE 25um) 7 4 /L AIT
THF v L —P—EHNT, FLE d [um] B0 =R
A*[%] % ZRENCEAL ST AL AT U CERL L 7=
VEBIRAIZIZE N i & [F] CEIPREEE R L7z 45wit%
7'Vt U KR (py=1090kg/m®, v =4.03x10° m?/s) %
FOT2 ASRIHI(Q) TEFR D Reynolds 21 Re

=— 1
-
e uD
Smm s SBE Re=— (2
Fig.1 Microporous covered stent. v

9 .
(B)d = 400pum,
A* = 60%, Re=170

(A) Without film.

(C)d =400um,
A* =60%, Re=290
Fig.4 Flow patterns in aneurysm.

_47_

%t MMEIRINALGE & 7] U Re =170~950 & L7=. 22
T u FBUNE P Ch 5. A b, ArL—Y
—(E 5145mm) &SGR E Ly — M EETAOH
JUFEIZ RS L, B 7 LD IE ) & B 2 30 L
NI LTz, FL—Y—h X7 747 v
= (B 1.95 glemy’, BRI 20pum ) % W 72

Optical fiber
Cylindrical lens

__(L Flow
Q Valve:
Model Flow
Valve -
o
—)
Reservoirtank Pump

Fig. 2 Schematic diagram of experimental apparatus.
Aneurysm part

(e [l

Blood vessel part 5
Fig.3 Dimension of aneurysm model.

3. =RER

B LI ORI O T2 M4 7. 5%
LB 2 B L 722 WA 1, B D o iR A 3
WD AW Z 52T CUREN T 2 [BIAPE AL (2 bk
Y& Te o 7o P2 FLIE 2 £ 7 VB DI e L
7oA, IRRefHI CIXHEE L hr o 12356 & Bl
TR & DN 72 o 72, PRAR 2 FLIE A O BE O
EICHEIET D Z & TR ER & kS,
BLILE NUE O BRI TR D BEEY ) & 72 5 72 i
NWOENERENEE 2 DD ReZ M EH TV
< &NV E NI b F IRk ~E
BLTW ZEPMERTEZ. T, 7 —_F —
VOB T, BN LIS OB A R S
n, EeIcaREEZ T,

10.4

(D) d = 400\im, (E) d = 400pm,
A* = 60%, Re=580 A* = 60%, Re=950



AARANA I LA mo—

e (ER) % 25 &

TR NZIC & S NBIARD AT ARAT &
B EERLIC & 1T 5 1T AP AR O

O THERHHIE,

RN R KPR LEarseRt [T 671-2201

1. #E
INFETEL OERMIFZEIZE Y, MENRED

FEABR PRI BT B AT ) R A R O BB EME N R
INTWB Y. AT SRR O IZ BT,

ITARRE I [ B~ — R O FHE A 7] % (CFD) 23
—ODHEMRFEL RS> TWVENR, BOIRAELD
BlEZ TS 9 2 TlE, EBEORLIZI T 5%
AHIOERPAREICEETHDH. LNLRBD
AR AL BT O NI CTHEIET D K 9 AEBI T/
ThHY, L OT—XEHD DRSS TIHRV.
Z ORI TR, EHEG 2O ME IR

OB E RN BR< 7 7 e —F 28T 5.

(2 LV IEBRAROIRZ TN HERL, 1

ITI1FEATN E I DOFE L OBIEIC O W TS,
2. A&
2.1 EORE MEOFECLY, EHEHAR

— A D 3 RICMETGIRD B ¥ 2 AR D B <

Z & T, BPSERTOB BRI 2 T I IS L L 7.

FIEOFEMZOWTITEER ? 2R S 0.

2-2 MmMFHE WKPPHEHRO=2— h ks
& LT, IMAEBEIRNA & e L. WS RICE

LA CFD >/ /L23—® OpenFOAM (OpenCFD #173BH%
L, BIfEIA—70 Yy —R) W £z, MER
DM 72 BRI IE S < SRS 2 DT
B2 22T, MiRohEEZ5E L

3. BRBLUER

X 1()F L ON(b)IE, FEE LY bR < 7tk D IMEE
ﬁ%rbt%@f%% itll@ %, BEmHE
AWTIS ) (FaEE L)) oA &2 TR LT
W5, ZOXEY, SEOFr—ATIL, BEmtA
WIS 1R RF O 72 04T & 178 TR T & D3k
MTED. —F, W 2@)0x, ITEFELDREL
T\ %I4T /)% & Gradient Oscillatory Number
(GON) ? D434 T 5. BEEOIBALIZI N THIRS
MIZEWMEZRLTWSD, 2095 HDO—HIX
B 2(b) A B TER) NOMRTEDL LI
SR DJELC AT DER L 7R o7z

HAR—F5, Dz, hE

LS
S R B TS 2167)

WSS [Pal]

737,

Fig. 1 Original geometry with an aneurysm (a) and
cycle-averaged wall shear stress distribution (b).

GON aneurysm

ll_L l

%%

Fig. 2 Gradient Oscillatory Number (GON) distribution.
Z ZTGON &iF, fash—m ok %, BEmtE
ABTIETTABL (WSSG) X7 b L ORF A Eh % Sl
THETHD. Mk MENERmZMRL LS &7
HERG I DUNTEAE L K 9 &3 HAMHAWSSG Tdh D
EFHUE, GON 23EVMEZ R HIICIWTIE, 20
O RARD, RES « HOFE LRI E) 25
PO BER L CW S ATREME D B 5. BIAE, o>
DRGNS 22D TND & 2ATH .

oo
AWFFEO—EBIE, SRR PR TE gl & e
TEEIA 2 — N3 (N0.21890228) MBI X v 1T
7o, Fio, BIRT—2OAFIZEEL, B KEE
S TN, L THE R R 5.

X W
1) Hashimoto, N., et al., Surg. Neurol., 10, 3-8, 1978.
2) Shimogonya, Y., et al., J. Biomech., 42, 550-554,
2009.

_48_

%295 2011 (69)



AANA A LA n o—2%03E (BT 426 %

%295 2011 (70)

MR IMILDOFNIRIFTE

WHRAEMEREY I 2 b— g UHFSEHEE S L —
B ERFETIRR 2-1]
TEEEE 7 —, * RO AE RS R R

FEE AR TEAT
[T351-0198
*E LR AT

HP SRR B, moRSE
N eR B E A A — )L F— I

TR RS R, RSO e MRS R

1. #8

MBI 5% oA VIR C, Bl eriE A b
F D70, BNICH DFELL O 8D a4 VA
(TS 2B 5, F DT, RFETER S (VER:
Volume Embolization Ratio, JENZE#D A Uz X B 5
HH) BMEESN, D7 st 25 % LLED VER 2
IV ETHS Ve SN TWD, 20 VER IH %
THRFHITH S, Forld, ZiE CEHEZ HW-E)
JREZER /LT, side wall type, terminal type ZALZ4H
TP VER DHERIZHE S DA b G H R AT
WCRVBE AL T& e, UL, Wk CEET Bk
IEN U R 2%, 2 T4l BRI
A BIT-AEENREICH LT, W20 VER D=
ANEBNZOHHRNANED X H I 20 ERmEL
T=OTHET S,

2. ERAE

FHEET ML, ZERTHILTRA SN, %R
EROMEEBOMEIMENRE(X 1) T D, £ D=L
DSA {56 LC, Osirix CTENIREE & Z Do 444
1EZ8E Imaged 12XV, BRI X L Ry b
ZVERC L, BOSHEOMEEIC AR L, Ziuck
V. kkx 72 VER ZAR L7z, MRHTICIIBM b AAgERm
TR LT 7 B A_R— ZADIRHT Y 2T 2 39 % B,
RICC IZCRHAAEAT o7, BRI IEF VCAD T
BE%E L7- Visio &2 AWCrifb L7z,

3. EEMER

SR A2 > 7-7-%,. VER72S 0% Th->Th,
FEN~DFFVARIAER(X 2)TH D, 3 ITHAE
20% TORFERETH 203, BRI ~OIAUAR T
I LTz,

4. EE

T B LI Ry SRR aA NV EE B AL FBLL
TWRNWZ EIFHBNTH LM, D EHICfE-
TIPS D Z LR U, Rk oBifiEs
L LSEIET 57201213, TR0 Cliize <,
ARAIORIEE ZBAEEE LT UTe b0, &

1Tz, BEDIBRICY > T, A /UZE>TE
NOFENEIRE 2 TODFRT, AMREHIZERTOZhE
HEICH DFEEOA AR cE Lo, BRMIE
SINTERE IR DR FEO B L2 EuuE, &5
QYN

5. 5

MBI 6t % =2 A VIR 31T D IR D
MUK 282 BRI 7 & W Ry b
ZE ZETHITE L, ARERBORFNIT L
TOA DI ST,

X Wk

1) Satoh K, Satomi J, Matsubara S, Nagahiro S.,
Measurement of volume ratio to predict coil
compaction, on aneurysmal embolization. Interv
Neuroradiol. 1998 Nov 30;4 Suppl 1:179-82.

2) Fukasaku K, Negoro M, Konishi Y, Noda S,
Yokota H, Himeno R, Nara I, Fukui K and
Shiokawa Y, Computational Analysis for Flow
Pattern Change while Coil Embolization of Brain
Aneurysm, %5 22 [A] H AR ARRR IS NTRIE 2
xRS 138 — 144, 2006

3) Noda, S., Fukasaku, K. and Himeno, R., World
Congress on Medical Physics and Biomedical
Engineering, (2006), pp.36-40.

4) EREEGT —F WMo =kt I 2
L— 3y, BB T% Vol.14, No.4 2009 2171 -
2172.

Fig1

Fig 2

_49_



AANA A LA n o—2%03E (BT 426 %

%295 2011 (71)

ProstaglandinE,-EP2 Y J FILEERITMFTER FLRIZK Y
EHEShiREBIRERRICEET 5

OFARLLE S **, WEHEZ™, WAFRF*, @mEET™ ™, EAFE, KEE”

HEREREGE  RAAIER MRS [T 606-8501
AR IFERT B EAAITER O RRRRA R E, RO SRR B

1. ¥E

JHEIRE X, — A DO S—E > MGERDHD
EHHEDOFERTHY . D OBEEHRRETH L bIE
TFHIMOFERFKTH S, Lo LBIE, MERET
FRODSY THEF-OFEMIA DTl . AR e hia
EIIAFAE L7220,

ITFEOFITET N LT 6, KBk
JEIER I I AR B AR U DB MIIERUG AR F5-
THENHLNE o TE T, ZOHFTHERC, i
[KIF- NF-B OFEDER SHTns Y, —F5, sk
JETEARI I M BE Z ) D IR b L ANEETH
DHEPRT ) FRIT OFERIN DHEES LTV D, L
MU, fIHEA B L ANED X 5 2k CHMENR
JETERRICBE 59~ 2 I OFEIIEIA 523 C7Ru,

ProstaglandinE, (PGE,) (%, ZAESUGRDEE 72 A]
TTHY | Flix ORFEMIEE CIRIE I M e E
R, £z, PGE, GEd#E#R COX-2 Mfijit A kL
AT 0FFE SN FT L < MBI TER Y IMEIREE
B L ORI AVRIR XD,

2. KBAX

SEITHEST. LT IENRIEE 7 VI COX-2 BHEESE
PBLURFE PGE AKX~ U A &t UK RS
i~ PGE, ROBG-ZIE 5, £, WfEE#EE
NSEBIARN R AR 2 L, A b LA FTo
COX-2, NF-kB,PGE ZZAKDFHE L iR LA MR D,

3. R

BT VEMWIZTHETS SNV IKENRE C, COX-2 B
PGE ZRFIRDOY T 4 A 7 T2 EP2 OIFBHEN
RT-PCR 14 s Hetai):, Western Blot 15 CHERR S 7z,
F7o B COX-2 FHESR TE 7 VB DIMENIRE
ARSI Lz, E5IC, 4 PGE A EXE~ Y
AN HERIEA R 2T o TR, EP2 KR~ U AT
FHIMEIHIRIEIZ R M S 7=, COX-2 BHERRALE , EP2
SARI T BN REZEEN TONF-«B Z i & 4 A JE
SOt %A B LTz, F£72, NFkB 23 COX-2
OB B OE A2 HMEH L T Ww D HE D
COX-2—PGEyEP2-NF-kB DIED T f — /3w 7 1R
OIFEDRB LM E o T,

BRI B T A R X R T A AT
EZER AT AAREE

6, PIEEE e NSEERNEGHARLZ in vito T
=7 ARLA (15Pa) #5152 LIT&V, COX-2,
NF-«B. EP2 OFBFHE, 1EM e Lz, £,
HRIRUY EP2 FINMCERRIC X 0 NEGHIICIE., AMEDREE AR
(\ZB5-4% CCL-2 O#FEDS NF-«B {KFHCAE L 55
DHER STz, ZHIVHLOFRERMNG | INENREIZRIC I
My A ~ b AT X 5Nl CTo COX-2—EP2—
NF-«B f&BEDIEMALABEG-92 Z L AVRE ST,

4. ER

ARRRD, MBS N CEMFEA ML AET
(K] & 9~ 2 IEIRIEIZ AR OO 53 FHEF O — i A B H AN
HTEINTE, FTo, B CHEZRHWNEIR DI
1E L7V IMEIIRIZE 256 L C, PGE,-EP2 SRR O A3
IR IRIEHE & 72 0 1595 Z L AR LTz,

M A B LA L0 RIS NI R E S D
COX-2—PGE,-EP2-NF-kB 7"} /=R, 1IED
74— RNy VTR ETERCT D Z L1 LV MBI/
BT DAV R St Y,

JERIRAY COX-2 PRZESRTS L ONEINA EP2 IR
BHIKRE L 7 7 A PR E, /NP, T3t
IR LET,

X

1) Aoki, T.and Nishimura, M.: Molecular
mechanism of cerebral aneurysm formation
focused on NF-kB as a key mediator of
inflammatin. J. Biorheol. 22, 16-21, 2010

2) Aoki, T., Nishimura, M., Matsuoka T., Yamamoto,
K., Furuyashiki, T., Kataoka, H., Kitaoka, S.,
Ishibashi, R., Ishibazawa, A., Miyamoto, S.,
Morishita, R., Ando, J., Hashimoto, N., Nozaki, K.
and Narumiya S.: PGE,-EP2 signaling in
endothelium is activated to hemodynamic stress
and induces cerebral aneurysm through an
amplifying loop via NF-xB. Br. J. Pharmacol. in
press.

_50_



AARANA I LA mo—

2 (8

HhR) 3R 25 &

%295 2011 (72)

B DR K/ 5 — 2 & MiRENRE

OERIER®, PEEAI",

ARK—%,
FHORKRT R R mw&%ﬂ[Tn3%%

REED ™, FHEIENT

O SO XA 7-3-1]

TRROAREE APERATRIERT

. ®E
kﬁ%MQWri@Lfﬁﬂjzyi&w&%z%
WTWEN, BEEEE I RDNED b r— AL
WA L TRY, BRERIBENNELEEZ LT
W5,

e EE [ NI e s W= | DR U AN
DU RT 7570 Z—DiFDs, TMENREIZ/ER 2 .
TR N U ADBEE SR E V. RomigEhI S
SN =WotHER A TS, ED XS RlAT I A R
VADMEH LT\ % & INBIIRIEOHE KA R
WDDEBNCTEIUSE, RUZAMEIREI T 5T
MOVENZ L VALMNITE 5 L Ebh 5.

2. ERAE

HOR KA IR CROBBIER DM TIOA VT AR
WREED 5 6, 2 B CRIIMOREEIZEN Ttz
G, BIREOBRAVE L Tz, 2o 2 Bl aHf
gextgiL Lz,

Magnetic resonance angiography, & L <3
Three-dimensional computed tomographic
angiography Cf% OV INEIIRIED = IRotT — X 05
MAERERE L, MENRELEORES 2
—H = al—va ATk EH L miki==
— MAERIREACE L, MmAEEEIMA L L TR -
7o ARG, Y3LIE OEF 2 R 7T XA
A SHTE R, T CoHnICR LRIt
EramEH L.

121 SCRYU/Tetra for Windows ver. 7 % U
k.ﬁﬁ%’m%htm%mrﬁﬁ%R@d
registration 3% Z & THIARZE LN 28] 5232
MFRENRE & DL Fit a1 T 7.

3. EEER

JEB] 1 5 AR EEIE 2T T D RIZCEEIRE. 15
KREHUT TUIND OO, RIZHZEITITE S TR,

BRI D HE R TBERE AT ) AMERN VB CA= U T
Uz RRIAE O SEYREERE 8589 5 SRl DT
DBIERDMEE - T

SEB 2« FIRAMEN RO ANEIRRE. BRI T4
RANT X 720 TN, BEIER Tl IRE T AW
INFHEfETH -7

4. ER

EHOITWEL, WENREEEO—EA AR NS
SBES AT — A% L ClRBE DA GE 24T > 72 C
LRER, AKRRRICIES TR CIE, 1 BEmE AW
733 L ARV 2. Spatial shear gradient 23 k& V) &0hH
FTRAERAE LTS D AR T, BRSNS R
(ZCIE7e < BARRINCHIR UTER 2 %5 & L Chf%E %
1T-o7-.

JRFTROBERIEFI DR & Hfe 2 &, AR D
JEGCIHE RN & BEEE AW O A B 5782
LoObhoTe. ZAUTENRIBRR D SR b 5
BZ, EOFNIOMER LT ERE CTE 2N SITH
KT, Ll, Z2OL52HREH D DD, Bk
/M F12MEL, Spatial shear gradient 73\ ViESE A
R A THIL © HIRT L HEE STz,

5. #&
IREIARIE ORI, BEmmHE WIS I AME <, Spatial
shear gradient 23\ B T U 5 & bz,

X #

1) Shojima, M., Nemoto, S., Morita, A., Oshima,M.,
Watanabe, E., Saito, N. Role of Shear Stress in
the Blister Formation of Cerebral Aneurysms.
Neurosurgery, 67, 1268-1275, 2010.

_51_



AARANAF LA mo—

=b (BFRR) 25

FRBERMNEARBOWRNY RV ICET S
3RFTAIMRIL S AT LZERA= CFD DA

ONLHETF™,
RRAER

1. [XLCHIZ

HCRE MR ZIXEN RIS OFRGEBIZZ I BV TN
HRAE A 2R LT < B M Z £ 72 L2fillzdisn
CHRRRFIIE CFD T 24T\, BREEOREYRIK 45
295 FORBIZE LT R AR LD THET 5,

2. EFIRT

57 kDL, PRI CTA CAENSHBIRE 478
Wiz, 2009 4E5 H 12 HIZFORBIZE D= Lﬁfﬁﬁ
T5 &, HilEl & RO KR 278D 7, L
<%ﬁTmmL£52LWW@CMT%%uQ@%
KERD, BEO—FRNEIBE7RDT,

3. TN
fMEhRIEIZRE 3 Yot CT X W 455372 DICOM 7
—H—X O L, STL 74—~ M CHMHEEETT
ST, T L2N20 Fluent 6.3 (Fluent Inc.) 2 L7z,
3 RITTAIAGIZ DN TIE, BRI T 1 E R F e A
KRG RAE Y X —NDO U T I A= a v
— 7 AX—Z (RWS) &\, "y 7 MX
EnSight Gold 8.2 (CEI Inc.) Z{# ] L 7=,

4. fRATHER

PR OBREOB AN & 720, FENOF
PR, ) WSS (IR M 2o Lz, 880> CFD
AT Tl F—2AlE WSS 23 MR A8 5
A3, AOOFEIECIE WSS MRV MERSERD BTz

KEF*™, Z2vaig*™, Hlgcs ">,
CRRHERERAE RS R ERAMVEL [T 470-1192
TEARE 2R TE AT,

RECE™, JEEWrE—
&ﬁ%%%ﬁ%ﬁﬁﬁ%&%L%]
FEARAE R R LR

(M 1AB,C), BEDRAMERIZ—E L T WSS 23 EFTHINC
L 720 | FARROBEAFTED bz, I 6T, BND
i, =T VISR 2 VW CBIZST 5 L. #as
W L7235 T THROARKANZR AT b,

5. E®

FEEH OENREOHERBEANZ & bV, FENOF-)
Dk, P WSS (Xl M A os Lz, 80 CFD
AT CIE, F— A WSS 23 MEH] 235860
D3, MODFEIE T WSS HMEY MR H3EE bbt?;;mt
(X 1ABC), HEDMAMEEZ—E L T WSS 23/mATHIIC
L 720 FARROBEHAFED Hivlz, S 6T, BND
i gV ;&mTﬁmﬁﬁ%mwfﬁﬂﬁék ES(5)
12 L7235 T ) TAROAHRAN 2 LT BTz,

6. #5

BSE T OEWREE N O DZEA(L & BER ORI
WTC, 3 T Al RAIEE 2 FV 1531 > CERRAY
ICHfRECE, ZORRO AR R STz,

wall shear stress

Ty |
0.50 075 1.00
[Pa]

Fig.l WSS OFfREFIZEAL
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BESYRNENARBE DT L L) 4D-CTA [ &k B 18:& R4 & CFD @47

O HRE™, HEHs "™,
FEEPRERE S —

ERRF T, METR**, FERIRR**
Mg SRl [T 514-1101

= E T AR BT 2158-5]

REERT AR

1. ¥§

AT AR K D MR DR e & 9~ 5 7
WIZ, %< DarEa—2 ik (Computational
Fluid Dynamics, CFD) fEtTDOHED B D73, FRHTICAE
T DIRET /LM AE DO AR 7R E 2B RE L
TUVRW. £ 2T, HENLE O HERT A HBET L
\» 4D-CT angiography(Dynamic Four-dimensional CT
angiography, DFA)ZBIssat L Y, BRI 2 BtA L
7o, AlEl, RPN AR ENIR IR E 5
(ZIUNT, DFA (T & DT & CFD AT X A1
AT R 2 e L 7= D TR 975,

2. A&

JEBNE 8L 7% « T, < BIE FHIMLIZTABEE 72>
7o, BRI AR TE N 2R S8 B IR IS B IR
LS, BRI A 2 U > %, BREEEL
TR L, HEEROWREZW 21T 572

DFA % 64 %~/ F 2T A A CT(Aquilion 64,
TOSHIBA Medical Systems Co., Ltd) T L, DFA
support software Version4.1, TOSHIBA Medical Systems
Co., Ltd.)Z W TR AT o 72, 45i#FHO DICOM
7 —# % Magics13.0(Materialise Japan, Yokohama, Japan)
TSTLIZZHL, 2 TR VS cERGhE, 10
WP oREEZM % overlap image & L Crl#i{b L7-.

—7J7, CFD fi##1% 3D rotational angiography 7> 5755
N7z VRML 5 —4 % Magics13.0 ¢ STL (2251,
ICEM CFD12.1(ANSYS Inc., Canonsburg, PA, USA) T A
vV 2T NVEER LTz, B OEFEIT tetrahedral
mesh Z FHVVTER L, TRZKRIEIC 3 JE T/E S 0.15mm
@ prismmesh Z3BA0L, +43I2%6E LIz @i o iR d
LI OWNHHBR C5 £ 27 A BB EIZIER L-
ARG ZFRGE LT, IMERIBN O ML, FEHEAEE -
B D =2 — bk EBREL, YA N—T
CFX12.1(ANSYS)Z Al L7-. #EE13 1056kg/m®, ki
I3 0.0035Pa sec & L, AN CIIFABIRER S0 D1
DIV ZENRILE ORI A 1sec A TRE
L, Hir¥miEoPa & L, time step0.0lsec C 3sec DIEE
WA T T2,

3. #R

GIbR U7 BRI O BT LTI, BRI A
YJ—72BEEC o o T2 SN DR TR T2 Tz,
— BRI TIE, BENIC~ 7 1 7 7 — DR
Bk7p & OSRIEAMRE, BENHM AR, PR DR
PEITIHEIE URREER & 2 < 7.

DFA #552 Cl3 104412 5 BEFH o> DICOM 7 — % %
S TE 7. DFA 22—t —KFoverlap image (X 1) T
FHENIRNT % &, BIIRESERRS CIEE OO & b
5 LK & ZpBEOREEE LA 7R T2,

A. Phase 1&3 B. Phase 3&4 C. Phase 1&5

a3

Fig. 1 Overlap images of DFA.

CFD fif4fT1 3 3 JAI] H OFHRRER CREAM L 7=. Bl
Sediata o> Wall shear stress(WSS)F RIS « fE5RHA & ¢
\ZA% <, FEPNO cross-sectional plane T2 kL Z AL
b32& (XM2) , SRy VRO vortex 238142

SNz,
A. Peak sysole{(.15sec)

B. End diastole{l.92sec)

| _ |

. 0 . 0.1 {misec) .
Fig. 2 Intra-aneurysmal cross-sectional vector velocity.
4. BER

DFA [ JRBIR2 W S VTGS 2 R & 7 fhdh & L
THEH L7z, 2o X5 7alE, Z#auE ToO modality
SOFRAT L TIEAF DALY, DFAIZ LD I/ EORE
Vo T EREOMERZ . BEEATEFRE LTS T
X D ATREMVNE ST

X
1) Umeda Y, Ishida F, Hamada K, et. al: Novel
dynamic  four-dimensional CT angiography
revealing 2-type motions of cerebral arteries.
Stroke 42, 815-818, 2011.
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CFD &4t Z L= ENTERPRISE VRD i’ =59
N ENAREE N M 1T I RO BT

OMF g2 ™, 1 H A,

FEEREES MARRAMVEL [T 514-8507
RECEPRERYE X —

1. #5

RXENHIRIELZ kT3 2 A& PNTEIE ST LT /31 AR
I K o> TR 2SR T TN D, 2010 87 A
AT H CIEEAEAEZEN A7 > N ENTERPRISE
Vascular Reconstruction Device(VRD)AME Al HE & 72>
7o, ZOT A AR LY a4 VAR I ZE
THOERLE, oA NVERINBIREE OBk
JEDMAANIRIEINTREL 72 o7, BolFOWETIE, %
TV MiiBh 2 A VBRI 2 A VETE(LOR D
bD T EIERENTWA Y. 2 TCRD T X v,
ENTERPRISE VRD DM@ D 2hR 2 fat L
7.

2. Bk

MBS /L 133D rotational angiography > 5 1Bk
L7-. ENTERPRISEVRD/Z, ~-1 7 uCT(R_mCT2,
Rigaku corporation, Tokyo, Japan)(Z CHixi# LDICOMT
— % ZINTAGE Volume Editor(KGT, Tokyo, Japan) T
STLIZZA LTz, 2 e MRS E 7 L L BRT 2 2
LT, ATV MEEET VL L, IMEREET L &
TTIIHFN Y RT A —H — % Lhigtiat LTz,

F-VERIE, ICEM CFD12.1(ANSYS Inc., Canonsburg,
PA, USA) & W TITo 72, IMENIREAN DML, FEE
Mtk « RO ==2— bR EEL, Y3 —id
CFX12.1(ANSYS Inc.) ZA&/H L 7z. #£131056kg/m3,
K11 30.0035Pasec & L, A Fil ZEABIRES 580> H 45
DAV RAENRIL ORI A 1sec ] ] TR E
L, HiA#IoPas L7z, time step0.01sec T3secDFEE
WRHTZATV, FESIISEHIE 07 — & THii L7-.

MATSIZFH)/ T A —%—|%, Wall shear stress(WSS),
Flow Velocity(FV) % dome, parent artery CLEHZ L, & 5HiC
BEET /W B A b7 MEFOvector velocity 2
A& A TIZ HEE 72 cross-sectional plane CRFAT L 7=.

3. BR

AT v MEEET MINEIEET L L L, B)
JIRJBaRED time averaged WSS % 12.7%J8/) S,
ZOIAUTEERI TR E D o7, F NI ¥
— AT o T2, YERA Tl X 14.3%

PR, MBI, ANRRT

S EH TG 2-174)
fibd e o R

B> LT (K1), A 8T MEFTIX complex flow
DHEL L JRFTH72 vector velocity DK N 2788 7-(1X1 2).
§ B e

_ |
0 1 (m/sec)
Fig. 1 3D streamlines of blood flow velocity at end
diastole(A: Non-stented model, B: Stented model)

A g 5

o
0 0.1 (m/sec)

Fig. 2 Cross-sectional vector velocity at end diastole(A:
Intra-aneurysm plane, B: Local plane around strut)

4B
MBI = A VIR TIE, BRI S aA Lo

FEEAME 2 S b2 2 & CRH%ET 523,
2O FBRIEAY 30% Titd LD DFETH 5.
AT MBI A VIR, ASKIRIE SR 2 ikEh
ARIEOD 7= DICERA] T3, A )VIEERRITA DEFEHR
AR SRMAT /I FREIR A RO 2 L AVRIR S LT
4. ZO X5 72%h%0%, ENTERPRISE VRD #3[EH A
N7 NEHO RS L e WSS DK
NELS LTS EEZ BN

x i
1) Piotin M, Blanc R, Spelle L, et. al: Stent-assist
coiling of intracranial aneurysms: clinical and
angiographic results in 216 consecutive aneurysms.
Stroke 41, 110-115, 2010.
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DNA BAMSFILDOEEELE LA O D—IZHT MR
OWIBRt, IR, {ex RE M

AbfEiE R

1. #E

R 7B E & KRR % . 2@ FA 7K
WikPosir 5 &, BnetEsz a9 57 ViNH
CHLER AT S D Y2, ZoRBFES VT, A
EWVE DY 0 LIRS & L Cols R
FESHTWD, LG, BIMEZ Lo )77
EREEOBRIL, LI STV,
KRR O EIRE Ry 1T, WD pH CFEEFRe
CIUEIFE LT, Bk BENE 5, BEES T &
MRS T L OBIOMEERIL, BT L0
BTV PRI R E e B % 5.2 %, Fhdz, &
FRE BT THSIRD pH SPFEERIL, SO/ %
T 27O DFNREHE L TEX DT ENTE
Do
ARFFETIE, BTk - CGlEllan 2 B &
L CDNA B N2 3R L, 2 DNA B v

DIVFHRET G2 2% pH DOFZBIZHOWTIIND, Fiz,

£k 72 pH 0 DNA 7KK 2 VO CRSd S #17- DNA 2
T VO IMESEBELIIEIZ L D . DNA B
DOREEZA SN 5, DNA B v oRE L /)
FHRAEDHDBHRIT DN TR 5o

2. EE&

AA TR AL L 0 REE L QU272
7 AF-HRD T H S A DNACTHAIH RS =10kbp) 2
pH DE72% 0.02M MUARTEET N U ¥ L/KEHR(PHT .1
~pHI2)ITIASE L. 1wt%D DNA /KIRIE A 7L 7=,
DNA ZF 1L DRI -2 % pH DR : pH7.1~pH9.2 O
DNA /KiEiEZE “ALD I R—H T ADMIZIT S 4, =
W& 0AM HEET VS =0 ZOKERIRHIZIRE L T7 4
JL RO DNA 7V EAERL L=, 2O DNA 7V OER
M7 fERER B L OMRED FeligE Lz, iz,
/NGRS L DRSS 21T - 72,
FERPEMESRDBEIE : pH9.2 35 L T8 pH7.1 @ DNA KiA
W B VR L (5L 20mm X 20mm
X3mm OKRXX) ([ZHREL, 0AM LT VI =7 A
IRV (pH2.3)IZ3=HE LT, DNA S 7L % i
L7z, B 6mm(= 2a)DMEIROA 7 0 2 —DEY
i oni-n— ReLz2 AT, —EDM LIARLEE
(d=03mm) ZRflENZEHC G-, FEFEEERD
HIEZEIT o1,

Sem AR ERF7ERE [T 060-0810 ALBRHTALIXAL 10 476 8 T H]

oH4.3

pH7.4

)

Fig.1 DNA gel films prepared from DNA
solutions with various pH. Upper panels show that
the DNA gel films observed under polarized light.
Lower panels show that the DNA gel films observed
under natural light.

3. WRLEE

FHELXIL7- DNA V7 4 )V ADEE R 1 1R L
720 FUVD DNAZKIEIED pH DI & & Bz, 7o
EARATEREN Y2702 D Z LNy hvo T, ZHUT, &
U pH DD FTIERL S T2 )V OGRS EEDME
pH TSNV DHDO L0 & EWFITERT 5,
HPE DHEENEDO SO F T S 1172 DNA Z7LiE
BIEST 2 FF oM, BRIEOSIED T TR S 72 DNA
FINITEBITNBIE S oo, ZORERIT.
DNA 7V ORGSRV D DNA KIAHRD pH D
Wb & BITRE DT D ERL TS, FHIE T,
DX 572 DNA FNLOREEIZE- 2.5 pH DN,
DNA 7 d LA ro—fptl EO L 5 IR LT
DO ONW T Do

X B
1) Dobashi, T.; Nobe, M.; Yoshihara, H.; Yamamoto,
T.; Konno, A., Langmuir 2004, 20, 6530-6534.
2) Dobashi, T.; Furusawa, K.; Kita, E.; Minamisawa,
Y.; Yamamoto, T., Langmuir, 2007, 23
1303-1306.
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A7 DIRIZE >TSS
EAMIAST—T U7 IVOHBBBES LK UHEE

OMITiFE—, W, @, oo ARE

ALHRE R R

1. BW
U UPEEER (PBS) DA A a5 —4 L K
R ST 5 L Z OSSR EEL 7 AbD S
oIV IS TR SN, ZOF/MITIET
W22 LU REZR R D, EAUSFEA B K> TRk
SND, AR TIE. ZORFEaZ 77 IVhE
R ESNDHEEEZ DN L, TOREZHIET5 2 &

#HiET,

2. Ak

FRICHAW a7 —7 U FUILL T X 512 L T
TR 7=, £970 L o Smg/ml BEPE= 5 — 47 L ki
WeAT TR LT-, YRIZ Na2HPO4 & KH2PO4 Tl
L7z PBS DA A% BbiEa St LT T —4 0K
RPN RBES D 2 & THUEESET,

TV OFS RS R T 2 IR A BhE I ChR D . FH
B EOFL (FE) DY A RORFZ AT L
Too BIRDHA L HE (1=64mM, 128mM, 192mM,
BLU256mM) D PBS TH#ILAFHRLL, /M EHGEL
% (SALS) % FWTHEIEf-T 21T - 7=,

3. R

IS B A Sk L7 EhiE L 0 | B SE
FAHOHFIIFRERIE Z 2 Z & LoV A RiXENn
ZROBETIHREL—Th D Z D01, LD
PRI D log ZRHHt D log IZk L TF ey L2V T
7 OITIERROME Z OFEEIL 031002 TH Y | 1F
IF 13 EArpt Tz, Ko T, FLOYER | OBERIIRE t
D 13 FE\ AT 5,

SALS HIE TIEE 7R 7 — o MlE ST,

BEL S F = ZMREET 52 & TRELT 7 7 A
NERDZ, Honiz®ElTe 7 7 A4 V&
Cross-sectional Guinier =& FVWTH-IT L, 7 /Lo
TP ABHEDELRZ RDOT=, FHEE LD SEEHEDA
AR A X 1 IR, MRMEEAR A A TR
IEFE L CTREIZEIL L, @A 58 ClIIiiEE.
BPKRL 72D T DRSS INT,

AR A A B o — 2 [T060-0810 FLIEHALXAL 10 78 8 T H]

] 100 200 300
I (mM)

Fig. 1 Dependence of collagen fiber diameter on

4, ER

| OHERIt D U3 FlZLAIT 2 Z & 1%, fHBEDO%
R, 27 —5 L0 T OIEBIC & - TR s
DR L TWA Z L Emrd, —HOFERNG, 7ILVE
FGEFE TR R Tlde A ) —F A0 fET
FBESEITS 5 Z L3O DI, A A HREE |
H LI pH DY T FIT L 0 Rae RN ERERI )
THZETAE ) =X NG FENERE TR D 50
IREEFEIU AR BT 5, Z OFRBESREEI X7 Ukl
XoTv=v7rashb, a7 —r AT EICRERE
TSNS L EZ NS,
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BELBARTF FERHFERADESKIA

OpR&E*, &krn1™*, VeEEmIL™, KB—3**, Hans Peter Bachinger®*
PR BREEAFSERL [T560-0043 B LA 1-1]
**Shriners Hospital for Children

1 -
27— T AT T NIRRT BV TR
DaAZ—r v LERRZ 3 0765 3ELEALTE
K%, T3 EOEAMEOLEMITT I/ Wik
DAL AEECIRRSIEGREE, pH 72 E) B S D,
B, BAIIAL ) — NP TaF—bF T NA_TT
K (CMP) &miny FEMEAIRGT 5 L. BEERER
L, 3 EOHAMENLESND Z LR LT,
LD L, BN EAaRorfrbiHe . a1 k)
ZREHRIIRAND 2 LITTE IR o T, AT, Bk A
mRREET L. M1 I b8 IE A 7R~ 97(Gly-Pro-Hyp)s
(GPO9) LAY 727 U Ui} U 7 N(NaPAA) DIEA 7K
WREHICROT 3 ELE AUMSENA BICZELSND
ZEERH L, ZORFIIEAIROIERRE T 5
3, MEDIRAHIZ L S PRAWRIZE  1372<, 2
DEGROEFEEITE Y, £ 2T /AME X BREGEL
(SAXS) & FHIWTHATROMEEIZ DWW TIIN D & 3T,
M —AMECD)D S 3 H S AMEEDZZEMIC DU

Tz,
H
N N
H
0 o
2. NaPAA
n
o ON

3. Ac-(GPO6)-NH2

Ac.
Y
H
(0] [¢]

Chemical structures of the investigated samples.

1. GPO9

a

Fig. 1.

2. EEBAHE

GPO9 |2k~ NaPAA DETRFDE /LI an’ 3-30, NaCl
TEEEDS 20 MM, 100 MM DIEEZKIEIRIZ DUV T, SAXS
HEKR N CD JIEZATV, B BEGEROE/VE &,
[FHSEEE, HELBIE R . BB OB/ UEMH[0]. KDY
3 LT AORMEEE T, 2Rd7-, 72721, CD HlE
I EMAKIARGRIZ OV T BT T2,

3. ERERLER

AL T — & &R L, CMP @ 3 EELH AN TER
\ZHARIT TS 75 °C CIESR AN EITES T LT
HDIZKE L, 15 °C COBEREILIT D DNIRKE L 8D
Z Wbt HEEEE 100 mM @ NaCl KIEE S, o
73 30 L TUN10 DA 1EFTTD CMP 73 NaPAA 4
LA ZTER L THDDITH L, ad’ 3 DEAITIE
ARSI 2 D1L 4 EFREICE B £ . CMP
B 815 < DABMIMFET D51 T < TDCMP
MEAIRETER T 5 2 L vbinoT-, 7, Yl 20
MM TIEFETZ oD% T, o283 DT 100mM @
2 fEFRFED CMP 28 NaPAA $5 & AR L T d
LWV FERDMG O, HIRED R, EAIRE
FSHE SIS Z & TR B EA R OBRE 123
FITRTTF RN RO IEER & NaPAA SO & &
THDHZEIWRERENT, F7215°C Tha =10 D
BEDEHAAE<S>,Y 13 NaPAA D<S>," & Frilis LT 2
ERERE Y, HWZETAATF FEDY NaPAA 84
IZHARTHHEL  BAKRD<SS 2 12T s Ao SR
LERNWZ L 52EET S L. Z0<S>2 oL,
(2 NaPAA SHDJEAY D OHIINZEER T2 HDOTH Y |
NaPAA 4 & Ak L 7= CMP [Al4- 0 NaPAA 44-F
TNATF REHHIOFASERICE Y NaPAA T8YA
Fohicleb Bz bivd, IHIZ, GPO9 BN
H X D IRAIEIRFR O3 T 135910 °C @ 2 & A3V
o7y TO Ty O FFITERENENNT 2 & ILTBHE T
1372725, £72GPO9 & MU RS RY DA
DIRETRE(a = 10) & GPO9 BMIAIK D T\ B2 2E
i 7e < . RURER D72 Ac-(Gly-Pro-Pro)e-NH,
(Ac-(GPOB)-NH2) & NaPAA DIRATRIED Ty 1,
Ac-(GPOB)-NH2 HMAR L 1L AV EED LI T,
ZHBHDZEND, GPO9 D 3 HHHADLEITIE
NRTF NARIGEERT & 57 1B O e T LS
ThDH I EIRENT,
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BEREDNFEDER

O SRR IETS

Ralph Miiller**, Oliver Bunk***,
T 2ARFZERE [T 060-8628  ALIRETIALXAL 13 476 8 T H]

bR R R

* *Institute for Biomechanics, ETH Zurich,

1. #8

BRIRR AR I TR DT 32 A b LB
AT UL STV D, BEERT /A W)
B, B - (BN D T 2 A NEREITE
REOEERERTH D Z LR HMLN TS,
TR, MO EHERIE & W o 723 licisnW a7 —4
/%ikﬁ%ﬁ%ﬁ‘?f%éTﬁ PEASFERE STV .
AT, T35 A M HOJAAETER L=
?»—/f‘/ﬁﬁ;ﬁ%:ﬂaﬂ@“éd\ﬁﬁﬁ%ﬁm\fﬂaﬁﬁf*ﬁ
VRS DIRR 2R A [RIRHBIES L, = D )28
A B =X RO LT

2. EBAE

BIFTERIL, 7 v bu btk (cSAXS
Beamline, Swiss Light Source, PSI, Switzerland) T{T>7z.
XML F—1T 18.58 keV (JE: 0.0667 nm) & L7-.
AT = UM ONEEEUGIS JOT RS A M
O OJEA T Z R T 5720, K1 IRT5%E

BRI CRIEZEAT o 7=, /IMATGELRIL, BB 25 Tm
BT E Lz HiHEs (PILATUS 2M) ([Z L0 iR L

7o IRAAIEHHEIERTTIC 20.5~44.9 deg DHLELA & 72
%X okitigs (PILATUS 100k) Z3%E L, g L7-.

ArA & LT, b MBI (71.4£9.5 %,
n=7) X ViR ERER (16.0x2.5%1.5 mm) %
%%ﬁﬁ#ﬁ%ﬁﬁkﬁéio&ﬁbk.ﬁ&ﬁim
RUFEME AR VICHRE L. X BE—2aY A X%
400x300 pum, FRIGIFETE 0230 sec/image & L7-. #f%
%&ﬁﬁ%ﬁ%%ﬂ%éﬁ,E%ﬁﬁmeﬁé@ﬁ

Blgzavel Lz, GonicBHrmiga i L, Ak
i} Jﬂ‘éﬁﬁﬁj@fﬁaa%%fot SISy TRt IE
HIZAE D IO A B LTz
[ Computer ! Trigger Computer |
| meo ]" Trigger -{ sLs ‘

— < 5
Load

WAXs SAXs Detector
Displacement

Image PILATUS

SAXs
Image

8 CE r
18,58 keV MCD &

e Bone sample 7 m evacuated flight tube |

Fig. 1 Experimental setup.

, Jorg Goldhahn™®*, Philipp Schneider™*,

(LSS
*#% paul Scherrer Institut

3. R

212, ERECERERR B G 52 02 L
XOTREA b= T AHDOEK 2 ODOT HIE L%
AT RRUT, TEA NED b ad—FrOUTH
MRENT LB SN,

4. ER
JEAERTE R, BB BRI O O Aot L,

3T T 25%, TNEA R T R%FREDOOT B
BE S, FIoOTHHEE 0.0014 DS, 27 —5
NZDHE AT UV ABRLNDDIZR L, OF Fl
FE 0014 TlIl#FE & b RONT, TXF A h—aT7—
FAGEREEICRN T 27— U ORI ) e
T

5. #&5

X MRRFNC L B2 27— b o/MEBELE KO

PREA NGRS DIAAEHTREICL D, SMYARTIC
Bk O R - ARy 0 )RR A

B HIENTE, ZORENS, BN =Z

— =T E A NERGHZEBWT, O A5, O

T AHHEDFEZTHNTHZ LN TET.

X
1) Meier, M. et al.: Investigation of microdamage in
murine bone under dynamic load. J. Biomech., 41,
S76, 2008.

Collagen

- ®
e+ Mineral

Collagen/Mineral strain
Collagen/Mineral strain

Tissue strain

() strain rate: 0.0014 (b) strain rate: 0.014
Fig.2 Changes in mineral, organic and tissue strains.

Tissue strain
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BB LERARE L LTORAZEELE

mESEEA

3 TILFIL

OfsAlEz, W e, KRE—
BIPE RS AL Ef LA [T 564-8680  ABRRFA FH 1|1 FHT 3-3-35]

1 _}

FRTIL L (RIR) IREETH D, ARNITIEAT
%2 & TIRIRIEYS L TCin situTe R 2 L2 BT
LRV ~—lIA V2 ZTIVRY ~— (IP) EFEE
IWTWD. A2 A3 2 PRSI RRE TRl
W H BB D ENTRE T, RNICIEEAT D TER
HEEALZIPT VRSB, MRS %
TR S 72N SOURKEAR FA P A B IR i T N A
AL L COISHBRF SN TS, ZivE TIEES
BHRIWPL LT, RY=FL o2 a—L (PEG) LAEN
ARV AT VNG 72 HESN T v v 7 EAR R Y
DR SITNDR, FIUREEIZIW TR DMK
W2 EPRIBHIZH > CORED—DTh 72, Foxid
ZNETIZ, IERPEG (8-arm PEG) LR U FLig
(PLA) LERIT 1y 7 HEAIRAIR B D =2
Lr 25 rm — )L i % &E A L 7= 8am
PEG-b-PLA-cholesterolfti3{4< (CP-chol) 23, =ik & {4k
DN N~ NVAFERE 2R L, 7 /VIRRE TRV
AR L EARELTWAY. AFETIE, Zo
CP-chol Z #JkHAk FF A= H 2 53tk & L THWS EA 4R
EL, PN TOMIaESEM R E2ZX LT,
WiErg 24 % Arg-Gly-Asp (RGD) Sl Z&Hi>~7
F RErNAICEET 2 FEE R Le, BRI
1, sk~ U v 2 2 (ECM) ORERGESY Tdo v 4=
REATEICEND 2 Ch L e T va Uk (HA) &
RGD<7F & Zité LIzHA-peptideZ &% L, Zh
% CP-chol KIS Z D BN~ % & 9 flifl 22 kIS
X W RGDAEH & [E e L L2 IP 7 L Ol 387, s
B UCORERINEE 2t L.

2. KBAX

8-arm PEG D8{lE DA /KB R & Bilbh S, 2-=F /L~
Ui A R fifftt & U 7-DL-lactided> N1 BHER B
BEITH Z LT, DRI A AT 58-arm
PEG-b-PLAY 7 1 » 7 EHAEEFG/c. T D5
Ty s HEAKE DVRXFINEEA AT Ha L AT
0 —/ViHEA L ZDCCIEICCh vy 7Y 7/ LT, B
yIEaEE %9 HCP-chol 2 &Rk L7z, —J5, HADH
IVRFINIEL RTF ROT 2 FHRgaE o7 )
2 SHHA-peptide AL LT-.

3. ERERRUER

5507~ CP-chol I X==IEC/KICIAfE L, EREET
b5 IICTE NP VET 5 2 L B3RSz,
FERETS Y VPN B B R D T DI LA A —H
—HEEAToT2& 2 A, K 1LITRTIE Y 7 /VIREE T 600
Pa &9 HESHE ITBHMEER(GY) 2 d™ 2 & D3R
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Fig. 1. Storage (G’) and loss (G”) modulus as a function
of temperature for CP-chol aqueous solution (10
wt%) in PBS.
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X B
1) K. Nagahama, T. Ouchi, Y. Ohya, Adv. Funct.
Mater. 2008, 18, 1220-1231.
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Fig. 1 Association and dissociation observed for
anti-ACTH DNA aptamer fixed on RIfS chip
surface. (Peptide solutions were injected at Os in a
flow of 0.3ul/s.  Anincrease in RIfS wavelength
(AWL) was detected at 300 s (upper), showing
association by the ACTH peptide. Dissociation
initiating around 450s were monitored to provide a
ki value.  Insignificant AWL increases were
detected for three nonspecific peptides (lower),
demonstrating a designed specificity of the
aptamer.)
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EHTH D LIF—REZIZV, LLERLZED—
75T, ACTH #EEIZIIT D Kon R Kot IO R/ INT -2
DUHRDA A AREDHEZ TR LI 25 (T—X
W) o A AU RS 24 fEEVA Ko (B IEANS LT
HBHIZHEDNO BT K [EOFHDS 15 FREEIK N5
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137 UNSE B A ERIC R L S vz, BifE,
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1) Sassolas et al, Biosens Bioelectron (open in
EPUB).
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Fig. 1 GPC profiles of CP1000 (thin line), CP5000
(long dash) and CP10000 (thick line).
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Fig.1 Seasonal variation of gel forming ability of white
croaker surimi.
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Fig.2 Gel forming ability of 1:1 mixture of
white croaker and chicken breast surimi.
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1) EHooke, Mg, TAEEE Al & BRI DRSS
A OWME, FIBEERASAAS L L AR T —
FESEE, p.,2010.

2) \EAF, WG, BIREE, Mgl o
AR D INEF VI R RE D ZEEI IR B, RIR K
FKFE IR & 74/75,65-71,1993.

3) HKE, WTHAE, MAFEk— @ BHAKESLSGE,
47,95-104,1981.
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Fig.1. Experimental setup for the visualization system
of the stroboscopic photoelastic technique.
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Fig.2. Orientation in a sensitive tint optical system, and
the glass plate specimen.
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Fig.3. Orientation in a sensitive tint optical system, and
the agarose gel specimen.
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3. SEERER

(a) visualized image

NN FONOALY

(b) RGB distributions along the line [A]

PRG0Ny

(c) RGB distributions along the line [B]
Fig.4. Visualized resonant Lamb wave pattern of Al
mode by sensitive method.

Fig.5. Visualized elastic wave pattern by sensitive method.
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1) H. U. Li and K. Negishi, “Visualization of Lamb
mode patterns in a glass plate,” Ultrasonics, 32(4),
243-247, 1993.

2) K. lzuno and K. Yamamoto, “Sensitive tint
visualization of resonance patterns in glass,”
Proceeding. of Symposium on Ultrasonic
Electronics, 31, 449-450, 2010.
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Fig. 1 Newly-formed bone and blood vessels
segmented in bone defect.
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by Maximization of Mutual Information, IEEE
Trans Med Imag, 16, 163-169, 1997.
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Fig. 1 Schematic diagram of experimental apparatus.
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Fig.2 Stroboscopic image showing motions of micro
bubbles induced by irradiation of ultrasound.
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Fig. 1 Generation system of transverse phase conjugate
waves using PZT ceramics.
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Fig. 2 Received sigal when the electric field at
10MHz applied.

4, ER

| 2 ::a‘éﬁé(@)@?&ﬁ%‘%ﬁﬁiﬂ?&%’zk%i Sy 4I3)
R 5 RFETD. LT AN LD a—X D%,
PZT &5 : > 7 AU D DT 2 — X 0 FNAZ A
5. 2. [EOJEEEOESZEINLT5E D&, (O)
OB TE 5. 3. (O)DEIEO L SMHz
THbD. 4 HIUZESARIEIZ S U TESRIEN
2%, 5. RO VVARRIZHAI LT, (FE5OIRIE
LT 5.

5. {Em

BRI VR OREX R PZT © T 3 v 7 A &5
Be LTEAL, AEIPZT ©7 3 v 7 AOIHEIEE
P2 VT, B ORI AR IR ORI L
7.

X ®

1) M. Ohno, “Generation of acoustic phase conjugate
wave usmg nonlinear electroacoustic interaction
LiNbO3,”Apply. Phys. Lett, 54 1979-80, May
1989.

2) K. Yamamoto, et al., “Acoustic phase conjugation
by nonlinear piezoelectricity II. Visualization and
application to imaging system, ” J Acoust. Soc.
Am., vol. 106 no. 3, pp.1339-1345, June 1999.

3) M. Ohno, et al., “Reflaction-type ultrasonic phase
conjugate imaging system with a waveguide,” Jpn.
J. Apply. Phys., 44, 4421-4426, June 2005.

a) TEONTSE, f, EFRARHE — R L poid 1;4&
FEAERR, 7 B HHREE IR RS
11-12, April 2010.
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Table 1 Equation of viscosity for
B-chitin/LiCl-DMAc and sat. CaClI2 -+ 2H20/MeOH

k A

9.76x107° 1.63
3.35%107° 1.78

(i) LiCI-DMAc
(ii) sat.CaCl2-2H20/MeOH

1.2

1.0 5

0.8 g
= % ¢
06 P

04 - 7 y=16349x-80107

2 =) 9
0.2 R*=10.923
0.0
510 520 530 540 550
logM

Fig. 1 The relationship between molecular weight and

intrinsic viscosity of B-chitin in LiCl-DMAc.
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1) Kurita, K., Ishii, S., Tomita, K., Nishimura, S.,
Shimoda, K., Polymer Chemistry. 1994, 32, 1027.

_68_



AANA A LA n o—2%03E (BT 426 %

%295 2011 (90)

12 - EFAXRTT7YUBTILBD
BoREEEIC X I3FEEM

O, S5 —H, RELRZ

SN SN

1 ]
12 - E Rax 2770 U (LLTF 12 — HSA &%
T) 1, BOUSINT L 0 IECH IR A 7 b S
BHE T IULAITH S, 12 - HSA 2SR 5 AV
T 7 P IATEAIR B A L 70 D U BOMRRE T
[ = S el N A Bl | o A |t N e S T
HAERIZ Lo TREE L, fdutE 7 7 A ~—% T %.
FLTTZ7AN—IT L 5T 3 Wk y N U — 7k
WA SN T D E B2 BTN S Y. 12-HSA
R 27 A TEN R E CREFmBRR A MBHE S
TEOLT, Yokt ME R A2~ 7- strong gel 1257
BHEND A, KBZETIE 12-HSA B ONRTF 4L
CHEERFEZIT S, WE CR DIV ERHED
X0 FNRDEA 27 AEELT D,

2. RBHGE
12-HSA  (Aldrich £ #/%£99%) & 12-HSAD K7

T 70 (1200 Wide ) (2% LG R REIE 24T~ 72,

293 K ~373 K DiREFEICISNT, EHEERGIE 4
Solartron 1253 (2 &V 10 mHz 75 1 kHz &
BH, MOV e —& ZHIE % Hewllet Packard 4284A
LCR meter (2L Y 20 Hz ~1 MHz O cupH CllE
1077,

3. ERRREER

FEHT V= 12 - HSA OfE SRt E, DSC HIE
N T,=3539 K LsRdbirz. 12 - HSA D&%
a2 117 d. 12- HSA OfEiRAE TlE 293 K
75 343 K OB CIREED FH-& L Hiz e HE
U7z, fhdRRRE TR, IEERSEE%C 1 ~10 Hz
FHEIC &7 1ITh7e< &b 1 SOMRERD, &Em
Iy a g —r—r Lot Zhbit 12 - HSA @
FEEEEEND OH FEZEDWIFRRIERAIC L HE— K&
2B, 33K TIE, ARERANZ S 9 1 -2OfRkD
THEDNBII S 7=, RIARIRIED 363 K & 373 K Tl
& NFT—E L 720 BRI R b v o Tz,

200 Wt % 12 - HSA K7 1 > 7 VO EfafoORIE
FERER 2 1ORT, FEAEEI T 127 VIREEO 2T
DT —HT g OIS 293 K TIXZ D
v —7 BT 1 Hz (L Ch-7223, 333 K T 10

TEEAFFERE [T 376-8515 ARG IR A i RAlT 1-5-1]

Hz £ Cv7 FL7. & ORERMOY a v ——
ZIHEERINE & HIZhTNSEER R~ 7 - Lz
VOVIRBETCIE, FRFMERTER SN & T—EL 7%
D, BERI T DML o7 12-HSA ©
i & N7 7 VO ERT — % OIRFERAFIED
BT 2200, FAP RIS IVCEFEERE— R
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Fig. 1 Dielectric relaxation curves of 12 — HSA

log(f / Hz)

Fig.2 Dielectric relaxation curves of 12 - HSA / dodecane gel
(2.00 wt% of 12 - HSA)

X
1) Terech, P. and Weiss, R.: Chem. Rev. ,97,3133 -
3159,1997.
2) Terech, P., Pasquier, D., Bordas, V. and Rossat,
C.: Langmuir ,16,4485 - 4494,2000.
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Fig. 1 Temperature dependence of the relaxation
times of 60.0ws% aqueous maltotriose solution.
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1) G.P. Johari, E. Whalley. J. Chem. Phys. 75(3),
1337, 1981.
2) Kaatze, U., J. Chem. Eng. 34, 371, 1989.
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Fig.1 Mole fraction of DMSO () dependence of
swelling ratio V/V, for PAAm gels.
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1) Y. Hirokawa et al., J. Chem. Phys. 81, 6379-6380
(1984).
2) H. Miki et al., Prog. Colloid. Polym. sci. 136,
101-106 (2009).
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Fig. 1

Experimental apparatus.
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(b) Negative pressure in the tube corresponding to inspiration.

Fig.2 p; and py;waveforms (Q = 15 L/min)
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(D Z LT, FHET VR AR S, FARA
SHT BELEEOEE pPalz~A 7174+ T,
FET /L ESO R I(FF P T )plkPa) &) 7
YAT 2= TRIE L. FRC A A — FET
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L7 JEB ClIER ST A P 7 /L O fcRBA HIRFO ]
Bz, B4 ITEE, FMTHE, BN ORI
a7, £ 1 ICKFERGCHRLNRETORAR
JEREL f[Hz), FAE A COEE L1 SPL[dB] &1k
T 2 OFFHET VOB TN 108 FER72 2
723, BANRREOEENIAL 2 A FD, 5158

JEFIDMENNE T LD S5 ARG DB IR E o 7.
PABHAN A & AN 25892 & A2 U 2 B O FEAJEEEL,
FEATE COTE L~V TIE R, A, B
AEREERHE LT L D IR oo Te. ARSI
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HAITIRE WS EZ NS,

Schematic diagram of experimental apparatus.
%
h

Fig. 1

e A

(a) Side view  (b) Front view
Fig. 2 Schematic diagram of glottal model.

Fig. 3 Unsymmetrical deformation of
each membranes at maximum amplitude .

R
t[ms)
Fig. 4 Waveform of p, p, and A in Insf & Imbl.

Table 1 Frequency analysis results of sound pressure.
[e3] 22 A fo SPL
[kPa] | [kPa] | [mm’] | [Hz] | [dB]
normal 19 | 19 | 00 | 170 | 937
(low tension)
normal
(high tension) 9.3 9.3 0.0 | 244 | 823

imbalance 1.9 9.3 0.0 242 82.1

insufficiency |y o |9 | 43 | 169 | 803
(low tension)
insufficiency
(high tension) 9.3 9.3 4.4 244 81.8
Insf & Imbl 1.9 9.3 4.1 166 73.7
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Time step 0.6ms

APy dt=20.2MPa/s ]

0 1 2 3 4 &
iz t [ms]

20mm (a) E,=0.58MP4

1.0 o~
I [ \ =60
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e . L[5 Backling Point |
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! < =
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LW 20
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T0 1 7 3 4 %
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(b) E,=0.15MPa

Time step 0.6ms

Fig. 1 (left) Visualized images of cross-sectional shape

of a tube, (right) Temporal variation of cross-sectional

area and transmural pressure of two-layer airway model

(Ei=1.42MPa, t;=0.35mm, t,=1.0mm).

I * E=0.58MPa
8- E;=0.89MPa
Lo & E=1.42MPa
_6f eoo o o E=2.43MPa
[, A N
z, R
F A o
2,
I Il " Il
0 05 1.0 15

E, [MPa]

ol
Fig. 2 Relationship between folding number and outer

laver Youna’s modulus (Ei=1.42MPa).
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IRIMERFERE) JAEATES - BAMBE A CBIEE LT, JRiERN
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WL RS X SE- R R S CRIE L7, ARi
EERRITE T D LA A 2 —7 VRIS CREMECIRIZZE
L7oRIMERD EFE LR 2RI L, 2= (Rf%-
082 (EARHER) ICX VEHE L7z, JRIMERIEDIE
WAVIEEI I TF A B 2 —)WEIC T, 82 L5 B D
F A — NV EEOFREIIA —/L~ VK L D RIE LT,
Fio. ERREHZ W IV U R ESITHEILL T
B0 o7z,

3. EEBER

17 1 BB OMIRICIBN T, AR i &
MZRERE TN U, ARIMEREFEREIHN T Uiz, JRifER
TEREI AR L2300 ARINERN ATP 138 L7-, AR
BRI ORI VAR I L, xRV B DOF A —v
PRI Uz, ARAFREZ YR = 2(0.05mg/mL) & At
7o M CIIREE ORI & BIEREIR F M2 S, B4
VG EDTF A —VFEFEORD b S, — T
IRIMERIZRE, ATP &, BESEEELIEE 02z oW\ T
P FIIERD Do T2,

TR= R OF NS & RIET 2 B ATy
(% 0.01mg/mL) ZARAF NN A CHRT=T, ot 2 A
N Rg2 3 L O'RhL 73 LM MR T &L DS 2232
BT A —VEIEOWDZ M LIz (Fig. 1 2/

A RBTAR BRI 2 B A7)

Thiol (mM)

0.4
0.3
0.2

i | i
& el (s} N [s) Q2 N s
S & QOQ\O & o N ® & &

QO &

ro'b
* p value < 5% vs Control

Fig. 1 Thiol contents of erythrocyte membrane proteins
for 1 week stored CPD blood with ginsenosides.
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DRFORG2 3 L UNRNL D3R ZE DPIFIEARA D B
7o 2 I3RS EI T AR O35 L TR
ERFDRNY LD EEZ LD,

5. &5

MIRERAFIZAE S AR MEROFERERE | 2t LI ER
B DB R =0 OB 2 [FIE LT, fradh
WX T T VU TEENTET D ETHRE R
—HThHDHLEEZD,

AWFFESR AR (SRR 20500701) O
Bz 72b D Th %,
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WZEHE L TWOLSEEAHTER LT, RIEROOT 2
SIRENEIZRE T A REESAIIE L. gt 7L
& LT, HERMEK, MO LS DR e DR
BK, PNERHRIRODREFED B 70 D ARIMER T — R N DIRFEEL
DREZEAT> T, Fiz, ML, — A7k
FETILTH S Kelvin T7 1% U=

2. RBAE

- %A 7 v Fx U FIUMC) - AFFFE THV N /-PDMSHY
DOMCOFEHEERIE, Wi Hs 5 umx5 umdIEHE T,

FEN100umdH v, 1HDF » 712 200 RO 2+
D, ZOF T BT ARMRIHAETHZ LITLY,

IR R A TERK LTz

- FEUSRIMER - PRMEFISEODEEL, FRIMEROIE
Y H L, PBST3EBEHEEIT 7214212, Het=1%\Z
L7z, ZnEHEARMmG 7 Ed5.

B PARIMER - A > 770 2mil, 0.08%, 0.16%,
0.31%, 0.50%DGAKIEIEZ Z I Eh 2uld 2Nz 5.
I EZFNETUELIRMERA-D &3 5.

- FERITIE - BRI IR TV EERLL, MC T
L TRIRIEHE L B2 A — RET A
A 7 (250fps, 1024 1024pixel, 8pixel/um) TR L7-.
- WERERT X VICRIERRTZ 7~ 9. W2 HIRIMER
MH7ZE% % t=0msec & L, 4msec SR C, t = 300msec
ETOdy ARE LTz, E7REN COIRMEROBBH
Ay, WEE w & LT

@@

1=0m 1= 300 mg
Fig. 1 Recovering process on the shape ur'an
erythrocyte flowing out from the micro-channel.

3. FIKBREEBEDETIVE
IRIMERDFZIREE R 2, —R kst e
VTS Kelvin EF L V%2 WTETF UL LT, K
NI, FRIMERIT—EDITAEIN 12520, TR B
Tl %, ZONT 1D BBHRF R S CTRIRAEHE L

TV A 1E AT v TR TER LT Kelvin €7 /L%
i< &, RMEROEMEOT HIQ) XD L D 12725. (2)
KD L IARMERDFLIRENE I Z BT D RFEE T 2.
{i#l 2 OFRMERIC OV T Z ORFER AR L, FERifn
R, WYARMERE ZNENbeig L . B

—t y|
£, =aexp ] --(1) Hy 2
’ [TU - y1§k1 y
. = i+i k, Y2
A PR e

. _
Fig. 2 Schematic

4. EEHER diagram of Kelvin model.
100
80
o4
201
07 1 1 1 1 1 1

Cea Pppm
Fig.3 Comparing healthy erythrocyte with
hardened erythrocyte.

White ghost |O (n=2)

80

Pink ghost |A (n=16)
[ Healthy |0 (h=188)
«»  60-
E I }
40+
O | o
20+
o) ISP P I PPN P P O
16 17 1.8 1.9 2
Hmix  MPa-s

Fig. 4 Comparing healthy erythrocyte with
white and pink ahosts.
5. F&H

HAERMER, AMEARMER, ARMERT—Z L DR
TR UTZRER, LT D Z Lotz

- B2TCORIMERTE, Kelvin E57 /1 CTRbEND L 57
—UEN RO S AR LT

« FVARILER, ARMLER=—2 MMIFAERMER L » HiF
TEEDEL Ipote.

X

1) Fung, Y. C. Biomechanics —Mechanical Properties
of Living Tissues 2nd Ed.,(1993),Springer-Verlag.
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2. EBAX
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B2 \IZHEHEE 277 dxid~ A 7 m ey MIX
2 HHS [3ROARMEROR S, dy (3 dx OFZs
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Fig.1 Kelvin model.

~A 7 a e~y MZKBEIEES T BICRmER L,

O IIRICR U TORMEREADETE T 556, @2
HEVILET, —EEINEIE LA, O 2 FiE
DFHEE 2R AR LTz
9y

— =

Fig.2 The shape recovering process of an erythrocyte.

t [s] .
@) Perpendlcalar to tensile

AWIECTIXENE DL 2, BIREA, H5AE
TR L EZE Uz, X 3 IZBREIAOIRIMERD AT
BILC, (a)5 19RMh AL CHEE T AID OT ey, (0)HE
il [BROVEF RO O Frey DIFEIZ b Frxt$is o
TN O BV NSUWEEIRORIET —2 1%, (k=
BAISEE D 22 RS iRRED FRFUC IV BRI ME N D TF
—HZMBERANL, FREEEEOR N IR E IR RIL - B
@%@@ﬁ#gﬁiﬁ%ﬁmbé.

t [s]
(b) Tensile direction

direction

Fig. 3 An example of relaxation function of an erythrocyte.

Table 1 Time constant of shape recovery.

Tensile Perpendicular to tensile
Whole g Local &y, Whole gy, Local €y,
T5[Ms] 182+122 181+103 161+111 134+69
n[-] 55 34 55 34
3. EEER

F LT NHn LREE A F LT

4, EBE

5 sEdF T2 BE L CoRpERuY, BRI 5T
R TH--DITH L, FEEFL 1T%IEEDER G
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Fig. 2 (a) Locations of measurements and (b) an example
of the light intensity profile along line A-A’.
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Fig. 1. Method of estimates of dispersion coefficients for
microspheres flowing in a rectangular micro-channel.
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Fig. 2 Relation between Hct and dispersion coefficients of 3.1
pum microspheres.

X #
1) Goldsmith, H.L. and Marlow, J.C.: J. Colloid
Interface Science 71, 383-407, 1979.
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(‘ | ] C)
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Fig. 1 Experimental setup.
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BB I E R E L, U R AR K
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Fig. 2 Cell free layers formed near an obstacle in a
rectangular microchannel (30 um width <40 um depth).
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Fig. 1 Procedure of multilayered sheet preparation.
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Fig. 2 Fluidity in multilayered sheet of myoblasts.
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Fig. 1 Cardiac cell sheet on the collagen gel after
cultivation.

X #

1) Shimizu T, Yamato M, Akutsu T, Setomaru T,
Abe K, Kikuchi A, Umezu M, Okano T.
Fabrication of pulsatile cadiac tissue grafts using a
novel 3-dimensional cell sheet manipulation
technique and temperature- responsive cell culture
surfaces. Circ Res. 90:e40-e48, 2002.
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Fig. 1 Bile canaliculi-like structures (arrows) 7 days
after implantation.
(green, implanted cells expressing EGFP;

scale bar, 100 pum)

BT 2288 [T 223-0061
VAT LT YA TR, R E SR R R

Fig.2 Newly formed blood vessels surrounded by
implanted cells 16 days after implantation.
(green, implanted cells expressing EGFP; red, functional
blood vessels contrast-enhanced with Dil-RBC;
scale bar, 100 pm)
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Fig. 1 A Amount of ammonia decomposition.
B NO concentration in co-culture model.
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Nanji, A. A., Jokelainen, K., Lau, G. K.,
Rahemtulla, A., Tipoe, G. L., Polavarapu, R.,
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Exp. Ther., 299, 832-839, 2001.
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L., Barbee, K. A.: Direct, real-time measurement
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Fig.1 Secondary Flow of horizontal Section
in Casel-A, B.

x B

1) Tsai, T.T et al.: Partial thrombosis of the false
lumen in patients with acute type B aortic
dissection, New England Journal of Medicine 357,
349-359, 2007.

2) Hayashi, H et al.: Penetrating atherosclerotic ulcer
of the aorta: imaging features and disease concept,
RadioGraphics, 20,995-1005,2000.

3) Wada, S et al.. Computer simulation of the
adaptive changes in vascular geometry caused by
the development of atherosclerotic lesions. The
Japan Society of Mechanical Engineers A,
69,62-69, 2003.
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Fig. 1 Finite element model.
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Fig. 2 Distribution of pressure in a loading condition.
Solid elements in the lipid core region are not shown.
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Fig. 1 Center camera image(Ap=120mmHg).
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Fig. 1 The osmotic flow through circular cylindrical
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Fig.2 The reflection coefficient . Parameter values in
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Three compornents model.
The model shows the relation between the blood

pressure and the blood flow.

a)
Rp1

Rp2
Fig.1
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3. &R

(114)

Rv1

The model shows the physical nature of the

ASSHBIIRI IR RE D ST D3 st ERE & 0 BhREED = o
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EETho7 (F2) .

Table1 Three parameters of common carotid arterial system.

Common Cv Rvi Rv2

carotid artery  |[ x 10°m®/mmHg] [mmHg-s/m°] [mmHg-s/m°]
Young group 98.81+19.62| 0.077+0.032 1.1420.05
Old group 72.08+32.45| 0.110£0.074 1.20+0.08

Table 2 Three parameters

of brachial arterial system.

Brachial artery ov Rvi Rv2
[ x 10°m®/mmHe] [mmHg-s/m°] [mmHg-s/m°]
Young group 7.80+6.02] 0.14740.054 1.13+0.04
Old group 16.39+10.65| 0.184=+0.082 1.15%0.06
4. $ER

HMEENIRC b HReSEEIIKE, Ilc X 2EhReE LA
KL Car 7747 AHETFT 520, HMHRMENS
Z LWMEIR Cod 5 HiEilikiy, sl X 2+ k-
FCEREEDSZEN IR T 5 Z L2 k- TC, a7
TAT VA ER LIz EEZ 65,
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Fig. 1 Fluorescence intensity of erythrocytes
separated by a density gradient method.
1, young (reticulocyte); 3, old (normal).
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Fig.2 Example of misswallowing.
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1) Sugiyama, J., Chanzy, H., and Maret, G.:
Orientation of cellulose microfibrils by strong
magnetic fields. Macromolecules 25, 4232-4234,
1992,
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TRk 35, 2006

3) Haneda, T., Fujimura, Y., and lino, M.: Magnetic
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Protoplast Cell Walls. Bioelectromagnetics 27,
98-104, 2006.

4) Fujimura, Y., lino, M., and Watanabe, U.: Area
expansivity moduli of regenerating plant
protoplast cell walls exposed to shear flows. Jpn. J.
Appl. Phys. 44 (5A), 3325-3329, 2005.

5) Fujimura, Y., Sakaida, H., and lino, M.: Magnetic
alignment of plant cell microfibrils and their
anisotropic elasticity. J. Appl. Phys. 107,
114704-1-5, 2010.
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Critical shear stress vs. the effective increment
of the membrane bending rigidity.
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1) T. Masui et al.: Effects of grafted polymer chains
on lamellar membranes. J. Chem. Phys., 124,
074904-01-12, 2006.
2) H. E. Warriner et al.: The Influence of Polymer
Molecular Weight in Lamellar Gels Based on
PEG-Lipids. Biophys. J., 75, 272-293, 1998,
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Fig. 1(a) Fluorescence microscope images of DOPC liposomes
after exposure to a MES buffer with pH 3.5 and ionic strength
0.001, accompanied by illustrations of the corresponding
liposome deformations for each time. (b) m-A isotherms for
DOPC monolayers on MES buffers with pH 3.5 and ionic
strength 0.001 (solid curve) or with pH 5.6 and ionic strength
0.001 (dashed curve).
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1) H.Yamamoto, K.Kawamura et. al., Int. J.
Thermophysics, Vo.1.31, pp.2361-2379, (2010).
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Fig.2 Flow curve of Fig.3 Flow curve of
human blood. rabbit blood.
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Fig. 1  Typical time course of the variation of

frequency (Af ) and impedance (AR) of fibrinogen
-deposited QCM crystal in response to the addition of
intact erythrocytes (a) and trypsin-treated erythrocytes
(b). Fibrinogen was deposited at the arrow A. QCM
crystal was washed by the buffer solution to remove
non-specifically adsorbed fibrinogen at the arrow B.
Intact and trypsin-treated erythrocytes were added at
the arrow C.
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1) M. Kaibara: Rheological behaviors of bovine
blood forming artificial rouleaux, Biorheology, 20,
583-592, 1983.
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Fig. 1 Pressure-flow rate relationships in SHR and WKY rats.
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Fig. 2 Pressure-flow rate relationships in STZ diabetic rats.
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OREIMTIOND, MIROEERL, RO L4
O OFRIE L 72 5 FIREME 5 23, EOFRIIX
FIEEENCITFIN O TUVRY, BRI, ey
fi3d 51722 T COWRKTEN DR E D | HRIKD
FEEE CARBE B D LB BD,

AHFFETIE, MC-FAN CHITE SR O EiEE
SIS ZHEE T 572012, D7 O Mot %
¥ MC-FAN Z Bk L7 T VAR LT-, Bird
FEFE A o= 2 — b LR & Mg EH DV Gl
] &REEE OBRZ T,

2. REBAHZ

MBI AEERE  (Micro-Channel Flow ANalyzer
(MC-FAN); Hitachi Haramachi Electronics) % FV T, &
ROEBRHRZHIE LTz, ~A 7 a7 LA & LT,
M 7um, X 30um, RS 4.5um i % 8736 AR
Y =225 w7 (Bloody6-7; Hitachi Haramachi Electronics)
Tz,

MC-FAN O M7 ergE % Bl eT b5 &
2L, kREH-,

In[1-Vo/A(hgthy)] = -(pg<&>1A4) 1, M
T T, b [ HRROMERE T, Vo ITAEITH DK
TROEFE, A, ho, hy | ZEEBEORF28T A—5 p
IXRIRDOREEE, g IZEINNEE, <&13d HFEO S EhE
TH D, WIROKEE I B BE< S HIRECTIUTER)
IZRAED DD,

n=@8<E) LRl @
ZZCL R n, I L I BEBEOR T A—2ThH
%o ABFZETIL, JERIEH] £, 2> HE(1)(2) & VTR

TERRFZER [T 376-8515 B WA AR A= T RAHHT 1-5-1]
RS KR ERE

=R FER

bR E e & [FHESREEFE (LVDV-II+Pro CP;
Brookfield) Z 42 V) JIE SAVDWRIASKEEE n & OBIRZ T
~Jz,
Newton ke LT, ABBHI/KIB IO s E

DT 'a—/ KK 20%-50%) &> = BRI

(10%-40%) SHGBIVZ, MmiEatkt e LT, i
124 (B8 4, Ltk 4 4, 23~33 5% (I 25.33
+296) ) KVEIML, HUEEDTZD 5% D~
Na Z Nz 726 D& Afatil & UCTH -, ARS8 3R
R KRR BB DR AABR A Z B A OAGE
B CEM S,

3. BREBRE

11T, BARDEED T ) B u—LKEEE L S a b
KIBED e Z R LTy B LI b D%,
ET—ZIIFRZBHEE | OB () TERILS
Nz, ZOZ Db, MC-FAN THIE X5 i
65, R()Q)ZEHD Z E1Z XV | Newton HiifRDHK;
FEERHEERTRE T D Z L VR E T, MEEREHZ D
T e EORNTHEREN B 5 Z L DVRENT, £,
e (TN E 0 B/INSWEZ R H Y | EDJFK &
LTI DI Newton 4, F721% Fahreeus-Lindqvist %)
L OBBEIVRE SN,

6
4
5 -
]
4
a /
S, o
g o ~
= d,
-
2 L
ot
1 /6
§ T S
0 1 2 3 4 5 6
1 [cP]

Fig. 1 Viscosity . estimated from ¢, for aqueous
solutions of glycerol (circles) and sucrose (squares)
plotted against viscosity # measured by the rotatory
viscometer.
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SHEROBREREIFECRETEROZE
ORBHEZ*, HOKBI*, BT

BT R R R

BUTSAIER AT AT YA M [T564-8680 KPR T (LI F-HT 3-3-35]

R RE Y AT NELTAEES WEE - S B SER

1. %8

(AN IKERE575151 4 e et 1)L 7/ . S N S AN G S E
FIUKE ST, EWOMFER5 2 FEEOERIKER
B, BB ER O BRE BERE Rl
RN N RE A A D WA SR & T .
25T ENELMBMEN TS, ABFFETIE, Mk
MR PIRRR OIS AT T DI L e gL
i a O CIRE OFE & fRAT L, BT O TR~
7.

2. @Ak

LB IS IS, ) L3 HEROMALCHE
R, B&L, 7P LR<<L)%, EIEORER (L%
a) & BT oA HIAIRCHETESR 1D Newton JiEiA) 2S5
L&, L@ AIE ORI 1X, RO
B2V, o Bt & THAOWERE % ¢,cL & LT,

1-(c  /cg)e e

3 =Wveo =t pe = L (lah)
2L,
DY R SRSV V1 9
=2 e re @
o[ FolB) ey
W_zj0 ) pdp, ©)

EERTLENTES., 22T, DITREOYRE,
kiZBoltzmann %L, TiFHExHREE, A=aR, BITAZE
HLL DM RN OBV E (R T) 2 KT F IHIFLA
Fr AR R 2 S R Ot & ATV EE 45 &
X OPINRE WEOWHEREZ U, IWENZT D
BH%EF & LIZEE, F=Fbrnual) £, Fo 134
LN TEr L L TWAIREIZ Poiseuille i3 7= 5 & %
DY (EFRITF EEE)THH. £/, E ML
EWE OBV —% £ L, BRBRVES
\ZiE, B <1—AICKILTEPR) =0 L7258, Ef
LGOI EM B ERDORT ¥ VKT
()= 6, ) TERIINDH T LI Pe 2V/h&
WISAIITEHR J I HACHBI L, 2 Pe AR E W
AT IIWICHAIT D Z L 2R 2 R TED. R
FVIREDMERIC X 0 TN D 5E, BEIISmC X
DIEINAEEITHIRN LTWA, LR ->T, H I3k
B, WIIBHIC LD RE DMK AR IFRIE L 72 5.

AFYTCIE, AL S L OV R OB %
FNEN O O & L, BEEIRREIZLEAN TN RIEA
AF (RO 1liA A & L, BEOFRIOBRE
Z C LI D) Bt EMERRETD. ZDEE, (1)
—QR) X DLIRE DA I ZFHET 57-DI2iE, @) Fo
& R ZR DRI RN & (b) AHA/EH =3
VR —E ZRDDEELOMMNT 21T O MERDHDH. A
METIE, HIHLNIC®H D LIEOWEIZRTL, (@Dt
B3 Stokes K2, (b)DEEHHT Debye-Huckel A%
BUEHN RN TR DT

3. EREREERE

213, EHEEE g=—17X10°C/m?, g.=—45X
102CIM* DFENT, A A2 C=0.01,0.04,015M(Z
LT, HaWA Rt L OBE LTHRLTWA. b
DT OMIFL, B & BIZERNI2GE & S CHl
UL BRI go=—1.7 X 102 CIm? [ T L7 3
(AT 5. R & LRI B OB & b DA
1L, FOFRINTER U CTHFEMISRE A AR EL
RO TEAITAY LT, H OMEITED25 2 8035
B, Fln, AFTVBRECH/NSL DL, K
DEBEN K S (Debye £)72MEMNT2DT, 0
AHIENRIRL YA ARKREL 720, H O
T5.

BT W b H & FEOEAME ST

Fig. 1 Pore model for permeability analysis with charges.

1 N L] L] L] L]
D& = -+ -+ No charge
06l ey - 0.15M
0.4
0.2
0 .
0 0.2 04 0.6 0.3 1

Al= o/R)
Fig. 2 Values of H for R =10 nm, g;= —1.7x10? C/m?,
and g, = —4.5x10* C/m?.
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i tRES NPNE SN 2

TFERE [T 240-8501 A IRARIE % 1 RIXEAR S 79-5]

] IURFERFRE B ARFEOTIER

1. #5

IR, N TRREERAD—o L LT, 7 'AA
TARMERDBAR I THE A TND, Z D S
ANLRMEKII~NEZ a2 Y R Y —LZE A LR
WEELTEY, TOELTM 200 7/ A—FLée b
OFRMERD U0 FLETHH. Li=n-> T, ARIMERE]
LI WIEF I N2 MAE NI bR 2 E il ¢ 5
EBX DI, IR & DRk 2 7o SR IREEA~DIBTE
LU CTHHAMEH SN QWA 20kl ke
PRBASOFA 2 SBAICIEWGE, MENOBIT S A
TARMERDUEAR T ) FHIEEN O BRI IR CEHEL L 72 o
TL 5. Fiz, BUIMEBRRIZET eSS EETR,
ANTARMER EARMERE DA 2T 72 a DFETIC
HDHTH, NTARMERIZ K 200 MEBR T ~DIERIE
WML 72 %, 22 TAN]L Fox l3oRmER & A\ ToRifEk
8 AT NI N OB AT 24T~ 72 V.

2. ERAE

AWFIETIE, PRAROITIZIIHE TR~ Ak
(LBM) #iH L7z (K1) . ARimEkizBIL L, X
1 /2 FIZ X D ITRMERE A i CHREL L, Immersed
boundary 4 27 FAU N TR M BRAR & A & sl it
1772 F£7=, FRMERFEET /2B LTI neo-Hookean
BT NEBZ T2, RMERES KON TARMERF DA > ¥
F7vaAELTE, K2ATOL2Chy bAT
FRBENIZ ISV CORMEROHE A, j[FIZ Morse AN T o3
JVINSED FIMBIK L&Y, N TRiERIZRE
LTIL, E£E 300 nm ORiF & LTERD R, FRimEk
DIFAE L CUNRY VBRI — 2040 S, DT
B L GHEB S E 70, AR TIE, ARmEROD~~< b
27U b HE & i N THRIERD 58 5 %14 HE
ZEL, HE+HE=30% & 70 X 91, ARiERE A TR
MERDENS %2 S/ TR 21T o 7.

3. ERRERPLUER

FRNT ORGSR, ARMERITIRIAR L OFH, & HIcidmER
MDA 2T 72 3 ALV ER LR LENETN
7o, HEZ, BERAI CIET O AWNE AR E W
b, RIMERKITE O ERA LR bERL~LBEIL,
WhDAEIEETRAE U, fERE LT, AV I al—

Initial shape of RBC Fluid simulation
v (Lautice Boltzmann method)

Wall

T T T T TN 1T

s _Lﬂ%&-l_i_l_l__l_l_

N [Fuid] BT

! AN T ] Tpaicles
W L L L 1P

RBC deformation T LT Interaction between cells
{Immersed boundary method) T
i HH e
e !
T et Fluid et LEHm  "*=, RBCm
NS oI}
L ” : L ' %\ol.Hln .
w L I e
B SR T N il s
¥ — I seut-ofl 8
SANEEEEE NN H ditance. e
i Fluid i !‘.I.fl -:Ijlh[.illu._. o
T 1 i ,--3(,.!.
Al e T
“revanas
RBC n

Fig. 1 Two-dimensional microvascular model.

Ta VHECLY, ENOBERAT CRIEROIFE L
WL kO EORESEICE 7. JRiiEkD~~
70y NO¥5E N TARMERICEHR UT=35E, ~~ |k
7 U O L0 IREROHIEE e E X, i
L oBRELS Lot Fiz, A XD/NSWATHR
MENIZ DML X 9 E~EBEL, fERE LT, ZRi
BRE VT2 0 ATARIMERIZIN U X 9 BAITIZZ < 400
THE 0oz WIZ, NTHRMEROMAENIZISIT
LR Z TN, N TARMEROBOSEAT, M
ANIFE A EBEN L o720, FRIMERDEAET D 2
2L, RimERE ANTARMERE DA 2T 7 ay
MEEZ 5 Z & T ATARMERITE S M ~RE S BE L
7o FER L LT, ATHRMERANM L k5 @~ Bad
HEEZBND.

X i
1) Hyakutake, T., et al., J. Biomech. Eng-T, ASME,
130, 1, 011014, 2008.
2) Peskin, C. S., J. Comput. Phys. 25, 220-233,1977.
3) Zhang, J., el al., Microvasc. Res., 77, 265-272,
2009.
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1. 8

% < ORMENRIETR EBPEORIZE T, MBS
HOBEHE DA T Br 2 & TRARTIOIR &2 B
THRANRENTWS. LinL, MERIIMEINR
JEDVRE LT Z LI L Ve T 570, EBEOIAR]
DOMEFIR EFRI2 D Z ENEZBND. AWFZETI,
FMIESENIRE DR AR OBE CTEIIR L Y 3DET L%
WE LT, RAEROMMIEEIRN 3D 7 /L2 -, 4
BRI AN OIMAT /) PRI -% CFD fi#Tic L
L7z,

2. A&

UCLA Medical Center X8z e o> CT el
%75, 3D-DOCTOR ( Able Software Corp.) % JAV N ChK
HhRREse AR O STL (Standard Triangulated Language)
ZERR L7=. YRIZ Gambit (Fluent Inc.) % FAV Tz
MR A v > 2 Z/Fsk L, Fluent (Fluent Inc.)% FH\ T
RN 21T~ 7=, FEAFGEHIZIE Alvaro Valencia 573
N RRIESEIRE A OFAEE A FHV . iR 2 B v=4
X 10°[mfs], == — b AR & AR, R A R,
BERC TR0 7o LMZmH Lz

FERTHRE S b IR T A hE O, WSS
(Wall Shear Stress), WSSG (Wall Shear Stress Gradient) %
FHAIL 7=,

3. 8

RRIEENIR MR OFEAEH L, R RANENR ~0D 3z
CEEERF e L, S RAMEh IR~ U S &
725 TN, AMEDRIEE R A LIS OBEE AT T,
FRAUTIBRN T E R U Cho7=. —J7 Ol
AL TIE, BERAHTIZ B TR T AR L TR
B2 NAEAUAS AL AT

WSS 734 2% 1 VR JREDFETHH - 750134
BRSNS BT 5. IMENIRER AN Z R\ T
40Pa FEEEDIERN WSS 2.5, FOIFIHWT
100Pa FEHE D LEfsafiEiy y WSS 23 L b a7z,

WSSG DFHFLIZIWT, AXMEIIREE T AN TR
WSS, Z DI HIZIBWNTRIWSS 3L B2 2 LD,
AMENIRIEE S AL BT 2 T\ Yy WSSG 23R S 7=

4, EXR

WL Tl UE DIKEINREE R A~ DB 2 8,
L7z, fERIZIWT, BRI AN ORE R IC
B DS AN ERE R MRS A Bz, Z Ot
RS IR R AL LM A O NN S D TH
0, o TIMENIRIED I AEITATT B D% 5. % - 0]
BEMENE Z DD,

AIFFEOFEFIZINNT, INEIIREE DTN NGS T
RWSS 75, ZOirfE Cldm WSS 2L b7z, Ziuc
K0, IHEINRIERS AL Z 3\ T Y WSSG 735
B LT ZHUE, BN WSS &JE I O WSSG
DSEEFEAEIZBI 5 LD Tanoue & Y ffin & #5645
FERTHS.

5. #
JEFE AR IR 2 IO BRI L 0, FEss A58
AL CfMEEI B 224, K WSS, & WSSG %1%
7o, 2RO OMATEIREZ X 2 1HMa & O R CHMEIR
BEOFAIT G LT FIREMED 5 5.

X B
1) T. Tanoue, S. Tateshima, D. Wakui, F. Vinuela, R.
Sudo, and K. Tanishita , Wall Shear Stress
Distribution Inside Induced Cerebral Aneurysm on
Rabbit , IFMBE Proceedings , 1063-1066, 2010.

Fig.1 WSS field. The gray circle on model is the
region of cerebral aneurysm.
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1. 8

BYHBE D QOL 1A LIzdeld T, HHESIE, TR
DR &V D8 LU E RIS L7z V. ZoFinc
£ o T, BIRMAEHIERZTALD Z L1320 ET
HDHN, BERIT ER- L, BEEOVRIIIESS.
BN ITHERREARE L CWDDOT, Z 228k
AN D B ORI LGB+ 7elir 2 e <
XD LHEER LT,

U LERE L T S ORIER RIS, 20
—L, BIRNEDSERE I CERN S Z Ltk v K
BEOKRDFEREF A~ SN D AT TH 5. MR
HADOIBEFE) S EEL L THEEN L HEE T HI12E -
7.

2. Ak

U B RmAE R L, EPNOET K
1755, BALEOERETHNOMEIEL & ERIZONT
OFFANE (Engelson & 2) AT, FAAEFIfEICHHE
e —AROMEFIRNE 2 RET 5. #E S TODHH
HROIEEE filterability (Yuan & 9) # V5 & U o3
MHEBRHETE S, LT WVWE 512, om,
mmHg, min OHALZHE Uiz, AT Z BN D
AVHENREICK LT, RO OME, miks bk
1 EETD.

3. #BR

Yuan & IDFAIEEIRCOHEE TIE, FHiE=2652
x107cm®+ em® -« min™ « mmHg™.

ATERIFARR AR OB 30um &3,
WIS OJEPHE 94 - 107 cm, B{ATENORILE:
443X10° cm - cm®, feFEmfE 416 cm® - cm?® 23
BHEha, ooz, Vo Nie = B -
MEEAE - ME ITRATIE, Vo iiE =
0.011ml - 100g* * min ! - mmHg * M55 5. HIERIR
JEASKERE 100 mmHg & 34us, Ui Siisid 11
ml - 100g* - min?* TH 5.

4, B

PSS NFIEEFICI Y T o3 E% 003
ml +100g™ + min™ « mmHg ™" & #A L O D, AIERIRE
IR AESN TS 15 mmHg & 37U, iHET
0.45ml - 100g™ - min* T&H 5. Z OfEIEAEIOBEHRIL. -
T VL E, FRE 11 024 fEH0EE
720N, K72 FREFE & R OB w5 ORI R 20
EIUE, ZOREREOHEINIEE 5 2 LA
EERGNS., BIZY RO PIEAREIIRE L, W
PROVEREIFEFIZL Y 5-10 fHI LS E VDTN 5.

5. #8
TEHIEARDOENRI T L Y, TR SR 3

%, LsLEOEINEIRE S 2VDT, ZOF
AR ERE AONS.

X B

1) Azuma N, Sasajima T et al: Jpn J Vasc
Surg.14:151-158, 2005.

2) Engelson EL, Schmid-Schoenbein GW, Zweifach
GW: Int. J. Microcirc: Clin.Exp. 4:229-248, 2004.

3) Yuan Y, Chilian WM, Granger HJ, Zawieja DC:
Permeability to albumin in isolated coronary
venules. Am J Physiol 265(2 Pt 2):H543-52, 1993.

4) Kamiya A, Rippe B, Folkow B: Volume of
capillary exchange vessels measured with a
gravimetric method in rat hindquaters. Microvasc
Res. 17(2):142-57, 1979.
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E/NMEROAIRIE
SELHEEROBH/MEIREL—

OK M EHFE,

/ISR R

JIWGER RS ER T [T701-0192 [ L IRAE AL & 577]

. &8
_znif Forxld, WEHSRIEBSHRA T & LTON
RIMERER LK SEDS DR MR SR MFHEIA - & L C
HEAREE 2R T EEA SN L, Y4500, =) 20
RTF (EPO) #54%. Lz s ek IMRIEN g 718
(BT, NIRMEEERLKEZ I U iR ER &
T IENCONTIERZ T T2,

2. EBRAE

@J%;@%ﬁ I I%Eﬂks&%ﬁ%é@%ﬁéﬁ%@ﬁm

=T, B, OB, ZEEOTA X R
VN TT EAToT, AR u%ﬂ%ﬁlbﬁ{ﬁl IE/ N (>100
um) EHEEIAR (<100um) 1E, YA 7 adF xR
—AT7uyr A(T7TFmTxr) T, 2R
7€ (90 77) TiTth CCCDAMRBMER 2 IV Tl N iE %
BiER LT, A BiRaT M TE & Bligke o oM T
HAaMERO L, Bl LT, FHRE LD 8 S 7 L
—7 &g L. (4505 . (i) control, (i) EPO (1000
IU/g), (iii) EPO+catalase (a decomposer of H,O,), (iv)
EPO+NO synthase inhibitor (L-NMMA), (v) EPO+
L-NMMA+catalase, (vi) EPO+L-NMMA+iberiotoxin (Kc,
channel blocker), (vii) EPO+L-NMMA+Apamin (K¢,
channel blocker) +charybdotoxin (Kc, channel blocker) and
(viii) EPO+wortmannin (PI3-kinase inhibitor).

3. =R

TEBIIREAZER 80 S3ie, ebIRIRIRHIENIRI X, $55E L7223,
/NI B RYER A RO 7R o 72, EPO #5401
EPRIRIE, control L bHE LC, A, /NEIRIEICEE
YRR Z RO 1o, EPO 5% O A SRR S 3
catalase %4595 F2 L - T, MBIROME LIRSS
i, CEBL7E, S5, NO & EDHF #[HET2RA
£ttt S NG = S % (SHEIIROD ML EHEHRI R AR
T &=, TOIE, PI3-kinase PHERE L [F%D
AR TH o7, western blot VA2 X 2.0 Akt U g
{EOFEEEIX, EPO FHIZHA~, EPO+L-NMMA+catalase
& EPO+wortmannin DEj#EE I BEAME T 25807,
O MEOREA F LA GeEf#IRIFELILS 8-OHdG)
B LODAEZEDFRIE  GEFHIRIFILA troponin-T) 1%,
control AEIZEE~, EPO BEC, AR EZFRD, £D

FOsIE NO & EDHF % RET HIREHRGHEIBNT,
ﬁu;‘\ \_t%q;,\ L/f:—o

4, EER

ZAVE T, GO I T F BERET EER O A LR
OGS FBUNTHIEIIRIC EDHF/H,0, 23, /INERIC NO 23
TERT 2 HENm SN TE Y, Y5 EORE TR O
MEEZREEOIERDGRD B, EPO #5444 DI & EE
ISR E BIAERBMEZR L, TOKGE, NO &
EDHF/H,0, DFHEHIZ X VKT LT\ 5306, EPO
DOYEFDOHIZNO & EDHF/H,0, 25B85- L T\ D F03%8
v, EENROE MR, OIESEORE Ch
2 AR Troponin-T &E&{LA kL ADIRETH
2 e EHIRIFIIL Y 8-OHAG 73, Control £ & Ebife L C., EPO
BECHBLMNIE T L, ZDOIGE. NO & EDHF/H,0, D
FHAESKRE G CA RN A R L2505, BPO LZIE,
P bR N U AEH & O ESGEER 2R o F R
bz, F£7-. western blot {2 X 50N Akt U iR
{LOREEL, EPO BRI, EPO+L NMMA-+catalase
L EPO+wortmann|n DOWREEE BIZFIEORERIK T
DI Lnh, EPO @{”EH%%*B Z. PI3-kinase &
EDHF/H,0, #41 LT-{Ef &R o0 bz,

EPO #t54%., B IREAZERH A RNy MG ER
IR TEEOYER, Hil b A b L AVER & OibsEd
EEHZRD, ZOVERICNRIMEE LK ED B 59
DENEDNTZ,

X B

1) Yada, T. Shimokawa, H. Hiramatsu, O. Kajita, T.
Shigeto, F. Goto, M. Ogasawara, Y. Kajiya, F.
Hydrogen peroxide, an endogenous endothelium
-derived hyperpolarizing factor, plays an important
role in coronary autoregulation in vivo. Circulation,
107, 1040-1045, 2003.

2) Yada, T. Shimokawa, H. Hiramatsu, O. Satoh, M.
Kashihara, N. Takaki, A. Goto, M. Ogasawara, Y.
Kajiya, F. Erythropoietin enhances hydrogen
peroxide-mediated dilatation of canine coronary
collateral arterioles during myocardial ischemia in
dogs in vivo. Am J Physiol Heart Circ Physiol, 299,
1928-1935, 2010.
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P/ N A8 PN O AR (i BRI CER R AL /e &K DT
A—=2%, Nl RE A HET 5 ECHEER/ AT A
— & b2, LLERG, itOo X 9 7
D d Dl O IMEER ST A — & ORIE TIL,
IRER OB X 2 —BFICEFIE S THELZY . &
WET A AT A Z TR TR R E S
HIE METEDHNRNTA—FNRLATNZD
BIESGATCHEMIZIED D E N KR E W EORTE
N o7,

AT TIE, (D)EFIER FDZ v MfilcBiT 5
TR 2235 IMIBBR /X T A — & O EIE & HENL L,
QAEFRISME T2 5 N LPS B 5T kL 2RREE T
JVTOMIUNMEER ST A — 2 DAL E JIE L7k
REBET D,

2. EEBAE

(L&) S2BREh 2, Wistar REEPET & (280-300g)
ZHAWE @=12) o BEREECIE. X0 b E X —L
(0.15mg/kg /hy+ < A7 7 (2 mgkg /h) & V=, Bl
%, EEOREOBFAL (10 mm EAS) OE P& T
% cyanoacrylate glue (ZCATA K7 T A& L, H
EUA Y RUEHiTTz, 2> ha—17y b @=4)IZ
ITAEBRRIEIKR DA%, LPS $e58E (n = 4) (ZiE LPS
100ugkg %, AUERE (n=4) (ZI3AFPERT T A2 —F
FREEA] (3XLA¥ > k) 10 mgkg & LPS 100 1 gkg
. ERNE G- LT,

[EHRI] 1 EHAACE: 10 mikg (50% O2 + 50 % N2), PPk
[E4 40 cycles/min DN THAKSRIE T, MBAIZBHFR Lz
BEROY RIS AT 2% AT, (DR MM - ek
R - MEREOZ L, Q)FBAMIME N OIRMEREREE &~
F7 v OEELIRIE, (3)AIMERDMER~DRE
e, @IMEROFEVEDZ L, 1T OV THIE L=,

3. &R

1, 2 ba—A S TOT v Ml MEsR
RTGA—RE LT D, LPS I3y IMEERIC I T H
MEROBZEZFHRE L, ZORER, Hfko~Er/ ey
D~NEZ BB ORBRELRME T L, iila - RV
RO, BRI ERT T A 2 —BIEA] (XL
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FURR T A i X BB | ST 53]

Table 1. Baseline values for hemodynamic vari-
ables in the pulmonary microcirculation

Microspectroscopy
RBC velocity, mm/sec? 0.68 + 0.05
Hb oxygenation, fraction® 0.94 + 0.01
Capillary diameter, pm® 51 &£ 1.2
Thickness of interalveolar 14.31 + 0.81
septa, pm?
Laser-Doppler flowmetry”
Blood flow, mL/min/100 30,7+ 7.0
g tissue
RBC velocity, mm/sec 0.74 = 0.20
RBC number, X 10%mm?® 99 + 1.7

RBC, red blood cell; Hb, hemoglobin.

?Measurements were performed on five
capillaries per rat; measurements were per-
formed on five different areas of the lung sur-
face of each rat; “measurements were per-
formed on 25 capillaries of five rats;
“measurements were made of five interalveolar
septa (distance between alveolus to neighbor-
ing alveolus) in each of five rats. Values are
mean * SD of five rats.

ALy ) OEGIZED,
ZALDEERL LT,

SOty MEBRDENE

4. HEER

AHFFE TR L T2 B T o AT MM LD &
HWIER T O Z > MlilZ 31T DR 22 B0 Mg ER /X
FA—XOREIEN R E 72D, fEix OfREeE (4
S TOMESRME T L OWLERE) ToE
BRI S FIRE & 7o 72,

X
1) Inoue, Y., et al. : Protective effects of neutrophil
elastase inhibitor (sivelestat) on lipopoly-
saccharide-induced acute dysfunction of the
pulmonary microcirculation. Crit. Care Med. 33,
1814-22, 2005.
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Fig.1 Example of spectrogram of OCT signal for the
rat cerebral cortex.
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JERRHS © MBEHEEE AR D HALD.
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3. EEMER

2 12 1 ARMERGE T FikfEiko> OCT Wiz
> T FRENTI DG DA ZREEG BN R MR /5 A
ZFENATELE ZoMEOMKIE THEIC 9.3~16.8
mm/s D53 Fiz R Uiz, o510, FEEeE (rEiE
MR & SRR & DAY 047) 735 Z DOIME DSHRENRC
BB WD,

TSR S
SR MR,
T REIR O 2RI
R, LR,
FiRicBW TR
Zih, 99, 126,
126% DA B 7ot
KaERLT=DITRE
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FE Oy NI 2
BWTHERZE
IR BT,

Fig.2 Penetrating arteriole detected
by Doppler OCT is superposed
on the OCT structural image
(1x1.5 mm) of S1HP area.

4, E®

K 7°F OCT ¥EIZ & > T OCT M5 & 1 3R
IR BB O NIAE 2435 Z L3 TE T
RSBy NI O MFRAHAN MO FETIIR#ETH U,
FE R NIE 38 UT DN & TE 5 1R O ffiGE
JE A B Sy & S O FHAITRE R 2 & BARTHEORHE T
5.

5. fA8

MR e A ORI, s RN, AR
(ZB1T % 3 Ty BRI ORI AL
LTSS,

X B
1) Satomura Y, Seki J, et al.: In vivo imaging of the
rat cerebral microvessels with optical coherence
tomography, Clin. Hemorheol. Microcirc. 31,
31-40, 2004.
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B R 577]
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B U7 ETHUMTIL, SRERMAEH A EROEZL L
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LAGsD, 7715 8 4y THEED B — 7 1Z3E L=, Al JEkr
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(2T HRIE S RGO AT DZAL S L=
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C ZOv NI FIEClEEEZ b5 2 &R
k7=, £, FHIORRE CllEREgEE H 5 2 &
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EMHRTZ, FHAOBERRF Cld, IR & 40k,70k
Dal DIFHENERD BTz,

4. BRLHER

A LPS OFe Iz Lo T Sz il o345
A~ ORI NS < PAF OZBEE LW ER
HBH L7 Y,

B. 77/ L OSRERINIH AKIE IR ~OIEHIL, —
FIECH B, FHNIIHEDTRD B, HHNIRRICER
T 5, UL, AL SRR E A2 2RI Ei B
HLT\W52,

C. FHIFEIRFE CII I LBRIERORETH V| FI
IBEADRHAET TG Y,

E:

T = 2R HONTHRATIZ 0/ LT < A7) Vil e
BRSO, T« 5« W - A - AL -
e RIS < R - AN - BV - AT - T - EERORE
RICHEERT D,

X B

1) AR, &L 7V —F VUl B IMEER O
Ak L DIC ~OIS A, HAE 4 Vol.8
pp.41-44, 2006

2) Nakamoto et al. Visualisation of the effects of
dilazep on rat afferent and efferent arterioles in
vivo Hypertens Res. 31(2):315-24, 2008

3) Nakamoto et al. In-vivo Visualisation of
glomerular filtration by two-photon microscopy in
a rat, WC 2009, IFMBE Proceedings 25/1V,
pp.109-1110, 2009.
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1) WWAGER, R, BIEE T BRBAD YT

VA REEERRE B NMERICHT S
AEWIERH Y TV A K, A F—Evvayr,
24(6) : 62-65, 2009.

2) LARTER, FHEREA. IRFSEE - TE&RZ2 WA
A — 777 7 v —F] Nephrology Frontier &
o9& 35 (12 A%5) BHEIIHT DEZiE
B RAEA A — v 7 —IEMBIAR—BEE S e
0 T IRE [ 7 B DR

3) WiATEH]: THEZWA A= 7T 7T n—F)
Nephrology Frontier 3 & & i & — & I 5 R r il
AMEBR (T X9 5 5 S A — Vol.9 No.3
2010 9 A=

4) Aoki G, Hattori R, Yamamoto T,Funahashi Y,
Mastukawa Y, GotohM, Yamada Y, Honda N
Contrast-enhanced ultrasound using a
time-intensity curve for diagnosis of renal cell
carcinoma BJU International 2010 accepted.
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1) Minamiyama, M. and Yamamoto, A.. Direct
evidence of the vasodilator action of carbon
dioxide on subcutaneous microvasculature in rats
by use of intra-vital video-microscopy. J Biorheol,
24, 42-46, 2010.

2) Minamiyama, M., Minato, T., Yamamoto, A.,
Kaihatsu, T. and Tsunoda, K.: Effects of
carpronium chloride on the microvascular blood
flow in rat mesentery using intravital microscopy.
Clin. Hemorheol. Microcirc. 34, 1-5, 2006.

3) FAILSK, HAE—, ILIARPIE, BREL, AH
=] BEORM L2 oM/ E SR X
CIMATEIREDOLEE, AR AL Fny—
£5E, 22 18, 47, 2008.
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Fig.3 Time-Dependent Radius of Every Bronchus and
Location of BS at the Starting of Inspiration in the case
of T=0.5 (Strong Surface Tension).
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of T=0.05 (Weak Surface Tension).
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Fig. 1 The critical Rayleigh numbers Ra at which instability
sets in for disturbances of different wave numbers k for the
first even mode (dotted curve) and the first odd (dashed curve)
mode in Rayleigh-Bénard convection.
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1) Chandrasekhar, S.: Hydrodynamic and
Hydromagnetic Stability. Dover Public, Inc.
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Fig.1 Geometry of Blood Vessel Model with Bifurcation.

The inclined angle between the centre line of trunk tube and
the horizon is denoted by. The trajectory of every bubble
from Section S is calculated.
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As P increases the ratio of bubbles moving upwards
also increases. If P is larger than 0.4, most bubbles
will move into Branch A.
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