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Fig. 1 Lateral distributions of platelet-sized particles in
suspensions of RBCs with various degrees of stiffness.
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Fig. 2 A comparison of a cell-free layer thickness

between chickens and rats at various shear rates.
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Figure 1 Plots of the cases with the measured platelet
numbers per 900um’ and contours of the adherent

platelet number.
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Microrheological characterization on the phase-separation of mixed

carrageenan gels
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1. Introduction

The gelation mechanism of mixed KC and IC gels
whether it takes a phase separated of IC-rich (soft gel)
and KC-rich (hard gel) or interpenetrated network is
still unclear. Because of the importance in industries,
mixture solutions of KC and IC have been extensively
studied using different methods. Here, the gelation
mechanism of mixed KC and IC was investigated us-
ing multiple particle tracking.

2. Experimental Method

Sodium-type x- and 1- carrageenan powder was
kindly supplied by Mitsubishi-Chemical Foods Cor-
poration (Tokyo, Japan). All samples were dialyzed
against NaCl solution and subsequently against deion-
ized water, to obtain Na" type carrageenan solutions.
Samples were prepared by separately diluting dialyzed
carrageenan and KCl solutions and heated for 30 min
at 70 °C under vigorous stirring. The prepared solu-
tions were mixed using vortex to obtain 1.5% w/w
carrageenan with 10 mM KCI and heated at 90 °C for
20 min. Fluorescently labelled 0.1 um probe particles
(Green, ThermoScientific) were added at a concentra-
tion of ~0.0075% (v/w) at 90 °C and stirred for another
5 min to assure homogenous dispersion. Mixture of
KC and IC was prepared at different volume fraction
of IC. Movies of the diffusing particles were recorded
at a frame rate of 7.5 frames per second for 110 sec-
onds. In cooling experiments, particle tracking was
performed at different sample temperatures from 50 °C
to 10 °C. In storage experiments, hot solutions of car-
rageenan were cooled down from 50 °C to 5 °C at a
rate of 1 °C/min in a temperature-controlled incubator
to form a gel. The gelled sample was stored at 5 °C
prior to experiment and particle tracking was per-
formed at 5 °C. Particle tacking was implemented in
Mathematica 10 (Wolfram Research, Inc., USA).

3. Results and Discussion

The temperature dependence of the ensem-
ble-averaged mean square displacement (MSD) of
particles embedded in mixed KC and IC solutions
showed a two-step decrease during cooling. The onset
of the decrease is close to the observed decrease in
pure KC and IC solutions. This trend of decreasing
particle mobility with decreasing temperature is con-
sistent with the observation of increasing viscoelastic
modulus of the carrageenan solutions. The results sug-
gest that IC and KC chains forms aggregates inde-
pendently. The decrease in MSD with decreasing tem-
perature is due to the steric hindrance created by the
formation of clusters of IC and KC chain aggregates.
In pure carrageenan solutions, IC gels formed weak

entanglement among clusters of IC chain that allowed
diffusion of particles through crevices of the entangled
clusters while KC gels rapidly formed thick aggregates
of interconnected clusters that confined the particles.
Meanwhile, in mixed solutions of KC and IC, the
presence of IC clusters decreased the mobility of KC
chains at low temperature thus slowed the formation of
stable clusters of KC.

With storage time, a broad distribution of MSD was
observed for the mixed gels. This suggests that an in-
homogeneous solution was formed. The degree of het-
erogeneity in the mixed gels is reflected in the corre-
sponding van Hove distribution of particle displace-
ment at arbitrary lag time. It was found that the shape
of the distribution deviates significantly from the
Gaussian distribution. A bimodal Gaussian form with a
broad and narrow Gaussian width fit well on the dis-
tribution and used to estimate the fractions of mobile
and immobile particles at each mixing ratios. As the
volume fraction of IC was decreased, the number of
mobile particles decreased consequently. This implies
that the presence of mobile particles was due to the
existence of IC-rich domains that allowed diffusion of
particles and the immobile particles was due to the
confinement of particles in KC-rich domains. The re-
sults suggest that clusters of KC and IC further rear-
range and continue to diffuse and bind on the existing
clusters to form a stable network as shown in graphical
representation in Figure 1.

—~ -KCoamic

MSD (10s)

K 40:60 1€
g -+-KC 50:50 1C
KC 60:40 1C
KC 7030 1C

- KC 80:20 1C
e KC 100:0 1C

Tyx Ty
] 5 10 15 20 25 30 35 40 45 50
Temperature (°C)

Figure 1. Temperature dependence of mean square displacement.
4. Conclusion

A separable mobile and immobile populations of
particles was observed in the mixed gels. This is con-
sistent with the proposed gelation mechanism of a lo-
cal phase separation into IC-rich and KC-rich domains.
By varying the volume fractions of KC and IC in the
solution, a phase transition from a bi-continuous to a
sea-island network structure is likely to occur.
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Fig.2 Donor (actin) and FRET ratio images processed
using previous and new methods at the bottom of an
MC3T3-E1 cell at 8 h after plating. Bar =20 pm.
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Fig. 1 Fluorescence images of primary cilia with Acetylated
a tubulin in (a) BAEC and (b) MDCK. (c) A carbon
nanotube trapped in the four-forked channel and (d) its
bending caused by test flow loading.
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Fig. 1 SHG image of graded collagen gel.
Scale ber = 100 pm
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R WEEE VWS D AMERT 2 LG S TR
D, KENRFPIEZAE T BIREE Dfags{bic L 0 AT %
KEWRIER Z LD Z ERMBI TV S, BJREE X
BESE L AR (VT U U 2) ICL 0 ZDRIk
DHEFF SN TR, WISE OB WG 123 EE Y
7V U HERRICENE B 2, BREEMETSLZ 5]
T ZFREEENRE LS.

PN R A AE VA B Ah S S0 R B SR MMIP (Matrix
metalloprotease) <X°, MMP {EMEFS T ORIE UG5
({294 % NO (Nitric oxide) ZpEA L, BfRAED £
T U U TIEL 5T 5. AT KBRS IRAE
WRE D FER IS m O EER AW BB DY, PN AE
DOVET VTR A E L S REIRIER A 5] =
B9 WV O RER AL T, AR CIIaER AT
It R Bt L, BhRE R ORI R~
DOBRIE-3% 2 51D MMP-2, -9 5 X UYNO FEA %
A L 7.

2. EEAE

AWFFECTIX ™ v KBRS M N2 AfE (JCRB
MR 7)) ZEBICHW:Z. ag—4Fra—7
AT PO LT 4y aNTar 7Ty
MZELEZANEHIICE LT, 2, 10, 20 £721%
40Pa DEER /WIS & 24 BRRAST L. fllas
MIMIERE R T 8 R L2k, BB o
MMP-2, -9 2B Z7F L HFA €7 T 7 4 — 1L THRH
L7z, F7ARHFZETIE NO BEAEFRIE L L TR
NO G hklEFR eNOS HBlEA V= AKX Ty T
S BT L DR L.

OB AT A TR T 192-0397

A R, Ak BT

HRAR\ - KR 1-1]
FA T
N AIIREZAY S

3. EBRER - B8

Fx OEORERERIC 2, KFFIZEBNTDH
B TOEBRSFMITB W CHIREOFIBEIL R S /e h
Sl BI9F WA ETT 7 40— X0 N
D MMP-2 35 X TN MMP-9 FEAE MRS S 7. Bt
MBS T DOEEINZRE > T MMP-2 PEA B O E
MR S A7, MMP-9 [ZHB\WTH 2Pa (2~
10Pa DBER AU /1T K 0 v Em s 7Sz,
20Pa 3 JL OV 40Pa B2l T Tl MMP-9 (3 C& 72
holo, DxAZ T yT 42T ORERICEBN
T, eNOS FEHI &L 2Pa DBER A MG T ARIZ X
D EE RN L, 20Pa LLE Tl EE]
NRBNT-.

MMP-2/-9 FEAZALIZB W TG E X FF4 25 X
I IMENIIAF R TIIR LR -T2, —FT,
2Pa FRJE F TORAWIS IR L TN MR D
eNOS FEAEITEAWIE O K E SRTFRIZHEIN
DHIEMHEINTHAR D, KWgEIcLD, &
DT WEEE AT FIBR BRI BRI D eNOS 2E
xR ESED T EDNRB I ZORERITK
ERFPEEEE BV THE STV 5 eNOS %
BHOBIER E —FHLTWD 9. A%, NEH
D NO FEAEIRT & RBIRIER & OBIfRE S HITHHR
MTHTETHD.

I

AMWFGED — IR P50 Al B4 (15K01304,
18K08770) DiEBhD T, fThoniz. SLL Tl E =%
7.

X

1) Kimura N, et al, J Thorac Cardiovasc Surg, 153,
52-62,2017.

2) Worn, AARNAF LA Y—555E, 2, 50,
2017.

3) Rouleau L, et al, J Biomech Eng, 132, 071015,
2010.

4) Aicher D, et al, Ann Thorac Surg, 83, 1290-1294,
2007.
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AT UREBKEVRBEE LT AR ERBM LT,
k2 E BRI R 2 VT 3 50 s T
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D3IEFEDOHIL [HEOE AR IZHHINDGK
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REHZSWT, WHEEEDEREZAL N T D2
W, AR Y—E GER TR, BiROREME)
BIORN AR - EZIToT, 0B, N7
AR —1EICIE, FEEHOBEREE LTI T A
R—vZ, FEEORELE LTHRY VAT e
X (PDMS) ZHW, TRV HEELE I

oL EOBEBEEENE L, £/, TE£LFEY
RS, [ NeozEed &) | RBRAARST

). [&62&] ORMKIIOUVT Visual analog
scale V£ CHAEAM L 7=,

ek, AREFFEIE T AR &2 RS &9 % [EFF5ED
fERR R (2RI Y . BEERE OWFZED BB & fElR
PEIZ DWW Tl Ui EC5Eh Lz,

3. REER

EARBBED VA U= FEIZBNT, T
REAHFEEGEHER LNty 1 7o b
AL EZER L2 b O L HMEREVR RS
iz, FFIZ, EHEICRE DT KT RE
REWHAR OGN, 72, N T7A R U—HIEIC
BWTH, IREOBMUMTIEN 03 N FD & X
2, REHH O RN K E < 2 A MDA LT,

Fo, BREREOMBZMT L2 A, AR
D—HENS T FV0TX) LT AT
A—H =N T E S RTRetEN R Sz, — 7.,
coARBR Y —HENSGIX., &S50 |
TeOERT &) LT T A—F =BT
& B A[REMEDS RIE ST,

[~

4. ER

A, LAY —JEDNRT A= =N [
FOLTE] LOMBEER LD, HETRIZE
TAEREO LT S LT b 0 LRIz,
—FH., NIARa Y — N LN IR
LClE, YHBig L OREIX S BT AL LB
b5,

5. &8

AWIEC LY, vARU—EEOR BT, FTA
Aa D—REEN & ABIRORIEDOZZRI TSI T
DHATREMEAVRZ ST, A, LA R O—HIE & kA
EbEDZ LT, LVBAWERETHUEL 55 Z &N
Wi,

X &

1) Nishinari, K.:Texture and rheology in food and
health. Food Sci. Technolo. Res., 15, 99-106,
2009.

2) AAFREWT Y NP HP A—L =
http://www sdr.or.jp/doc/doc_manuall.html [
TR RTR 8 2013]
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3. ERRER
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&, Wb ERZEN DL, A 100g H720
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b=, BRSO AMELS, LIEE bEsE <,
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\CCHE R ENRAET DN, Z ORI EY O
PECIRTES 5. AR TIE, THEEE O ELE 5 % ik

T, AT bu T T BEBRT 7
AF Y ENTICE D, BB IRERIE & 3 2 [
IZDOWTELET D,

2. EBREHEBRE
FRRBURHNE, K, 9RRERK, SREREEK, © 3
e Ui, #REoREBIEIX, 555K 58 AKN
1. 72[kg/cm?], BREREEKDS 3. 58 [kg/cm®] & L7z, 3k
FHOMREEIL 5CE Lic. HBRE 1L, P4 31 %
D6 HOETFE L L.

3. EETEHAE

PERE L, ERFEERBE T ORI, WA
X L7 RBET, WM~ 7 (AIREMR B MR
TR & FRERE IS L, BB 15[gl 2 — R
&R, —ETEBEFWT L. <17 THIE
LI FHESE IC La—&—(TlE F5ikE
(Fig. 1(b)) & LTIRAFELZ. o7V 7%k
1% 44. 1[kHz] & U7z, #reE &0z, &alktome T
HHIE Z B4 OflE L.

4. BRET Y RAF TRV RBEEHEE

WE T SR LERE 7 — U =284 (STFT) %
1TV, A7 v s AEBG Lz, Fig 2 12 A
7 ha s T apERYT. BEKITIT T v R
Z AV, ZEIEIL 256 [plot] (5.80[ms]) TH-2. 5. 1%
Uz, A7 harZ L% 1[kHz] Z &2 5 45H
L, 2~5[kHz] ® 3 Bt EGIZ5F L 2Z AR L~L
AL VERWT, BT 7 AT R A E
U7z CRFSES m = 240) . RIZ, FFEEMTOEW
FHRABMR 2 R ET A= OIC RS O 2 L, 4
BB~ VORI E EME LT ERSX7 My E
B U (EAE 1 LTRSS, | = 10). #
W, FREE TR & RIRTE & OBRERIFET VA
YERL L7z, Fig. 312, FEBRDREEIEE & HeEE DB
ZAaRd (R?=0.53) . 3EHEDMICIE, TTh
HEZAZ (PC0.05) BWHFIET D Z LR T T2,

Amplitude

time

(a) (b)

Swallowing sound measurement.

Fig. 1

frequency [kHz]
[gp] 199 amssaxd punog

0
0 time [ms] 109
Fig. 2 Spectrogram obtained by STFT.
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6 §eie
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Fig. 3 Estimation Result.

5. &5

AFETIE, WTFEDRARY ha /5 Akt 5
T 7 AF X fEATIC LD, BB IRIEITE £ HEE
TX B AHREMEA RIB LT

X m

1) Haralick, R.M. et al.: Textural Features for Image
Classification, IEEE Trans. on Systems, Man and
Cybernetics, SMC-3, 610-621, 1973.
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ZCiktE LT, B"—AX—A Y — (SD-BHI103,
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B ERI I aFVAANY R g VBB,
BoNTEFANY AR g o TEEE D5y B
2 &0 — HIRME S NIRRT E DWRENNT 7 4
THHRT D2 L TERI 7 a X VORISR
() 7280.6 ~0.77 DA A NVY AR 3 %l
L7, FHEERI 7P VORWERDENC X
LBV BN O EAL A PR D T2 I FERPREN 1.5,
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NUva U U TERICHE L,

2) LA Y—HE  ERER LA A —H
(ARES:TA A AY )L AV k) [ Za—r7L—Fh
W7 4 7 AF ¥ —%HEE L, 30CIZH W CERYH
PEIRO JE B BURAF 2 JE LT,

3. EREREIUER

AHlT, Bohlin o b [RIPE It 8 BE 5 & E58 L 7
weak—gel model BHEREINTWNABH Y, ZOET/LIT
BRBMER O E KA EEZ (1) KT X fghr
L. BfisL (z) &7 VIREE(AD) D 2 DD/RT A —
H TR DB F B 2 EBICERT LW H T
ATTThH5.

G (0)= Afa)l/z (1)

BOALEL (2) 1 TBEHER IR DO O [ B0 | O
SEAREY (fiT52H) Bt 2 BB L2 b 0 TH Y,
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I I L
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Fig.1 Volume fraction dependence of Af for agar microgel oil-
suspension. Green, red. and blue symbols denote agar
concentration is 2.5, 2.0, and 1.5 wt%, respectively.

Fig. 1 IZBKBEDORIDFERI Il VA AL
P AR a3 DT IVIRE OIRFE S BIRAFEORE
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EAF I RBEERANIC ER L, Z 08 RIT%
WCRE LI 7S VA Z 5 2 B ICsET
HNERIG T R 7 v A VR O S ITKTET B0k
MEEEMTR LA EZEKT 5.

4. #8

LRI 7T )VAA NV AXT g > O EFHE %
weak-gel model CTEEINIMENT T2 Z LTI L
- ABIOI TRV g VERAS L
TAKAR A& O FREN R PERAT I & ARFZE DR E: &
EHTE A LHFFTE 5.

i

Z OIS 22 T - b DO TH 5,

1) Gabriele, D., de Cindio, B., D'Antona, P. A weak
gel model for foods. Rheol Acta, 2001; 40: 120-127.
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1. Introduction

Agarose is a linear and sulfate-free polysaccharide
extracted from red seaweeds. At high temperature,
agarose chains appear to be in random coil
conformation and reaching gelling temperature; coils
reorder to form helices and subsequently aggregate to
form a gel network. Thick bundles of aggregates form
in the network of this polysaccharide thereby forming
rigid and turbid gels. The formation of thick bundles
leads to the thinning of polymer chains among the
bundles as a result of which the local viscosity is
reduced, which in turn markedly affects the molecular
diffusion in gels "\

Nuclear Magnetic Resonance Spectroscopy is a
powerful tool to elucidate the network dynamics and
changes of gels. In this research, the pulsed-field-
gradient stimulated spin-echo (PFGSTE) 'H NMR
method is used to determine the change of the network
structure and aging behavior of agarose solutions in
different storage conditions. Electrophoresis technique
on the other hand is widely used in separation of DNA
into different molecular sizes. In this study, the change
in the electrophoretic distance with increasing storage
time is being measured.

2. Materials and Methods

2w/w% Agarose gels were prepared using a
purified, low EEO type agarose (A2929, Sigma-
Aldrich) dispersed in D,O and stirred at high
temperature. Pullulan which is a maltotriose trimer
made up of a-(1 — 6)-linked (1 — 4)-a-d-triglucosides
is used as a probe molecule in the agarose gel. NaN;
(Sigma Aldrich) was also added to solutions to prevent
bacterial growth.

PGSTE '"H NMR method was done using a Bruker
Avance I1 400WB spectrometer. The decay of the echo
signal intensity with increased gradient was used as the
molecule’s diffusion coefficient D relating to the
viscosity and the local interspatial environment of the
medium. Equation below is used to calculate the D of
pullulan where I is the intensity; gyromagnetic radius v,
gradient strength g, diffusion coefficient D, gradient
pulse lengthd, and A as diffusion time.

I(g) = 1(0)exp[—7°g*Do* (A — 5/3)]

Agarose gels stored for electrophoresis
experiments are prepared in same manner in H,O
solution without the addition of dendrimer.
Electrophoresis of 20bp DNA ladder (Dye Plus) was
done with a running time of 30mins at 194V.

3. Results and Discussion

Figure 1 shows the single-component diffusion
coefficient of P-200 Pullulan that tends to increase as
the number of storage days increases. This suggests that
probe molecule diffuses easily in the medium with
increasing storage time. This could be related to the

VR oy TE S TR

aging effect of agarose that the aggregates thicken
leaving larger spaces for the pullulan to diffuse faster in
the gel network.
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Figure 1. Storage time dependences of diffusion coefficient of P200-
Pullulan at various diffusion times.

The same behavior was observed from the gel
electrophoresis experiment using varying concentration
of agarose as shown in Figure 2. In all of the
concentrations, the electrophoretic distance of the DNA
ladder increases as the number storage days also
increases. This clearly support that thicker bundles of
agarose continue to form in the network as aging

process proceeds.
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Figure 2. Storage Time dependences of electrophoretic distance at
different concentrations of agarose.

5. Conclusion

The diffusion coefficient of pullulan has been
studied using the PGSTE 'H NMR method. Aging
behavior of agarose reflects further aggregation of gel
network with increasing storage time. This finding is
also consistent with the results of electrophoresis.
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WAL 7=7%, BISZEEMEE oo 27— (25°C) ~
Bz Lcaml, YRR R C Bl &
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Fig. 1. Ensemble-averaged mean-square displacements
(MSD) versus lag time of polystyrene latex in 10 wt%
gelatin solution obtained 10 min (red), 30 min (green),
70 min (blue), and 1105 min (black) after the quench.
The dotted line with a slope of 0 and the dashed-dotted-

line with a slope of 1 are shown as a guide.
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TAVFR Difference 25 K &\ MEF] TIZEIRIENIZ IR
BN &2 AT B MHEICH > 7=, F£7=. TAVFR
Difference (XSGR - REMAFEELL, BIIRIEN O
BIpiE, WA E & EOMERS 7=, — T,
T AR M, BREE - SRR S A OHEBEN B -
776

4. EE

RGO TAVFR IFEEF R K VKL 2o Te, 2
AU, BRI O R M PRA2 1 K D BRI oD 1.
BN LR Lz & BN, FDEEIC X
o CHEIRAEAR| C2 FEIK D Normalized TAVFR |
L7z, FD IXEIREE~A D AT i 2 b S %,
DO ENSERIEICA Y AT I ASEYIREE M C2
@ TAVFR OJIEICEE L 5 2, D FHE ORI
moltltEZ b, BIRKENICRERHY . £
DOIFEOBRE D ENE L, F 71 TERE 2 R H 4
2 ML s A %\ M T EBIRIE O SR C I A3 GLAL<e
TR0 BIRIEO RO M ELiv, TAVFR %
KFE&EEEEZONT,

5. &8

MRFD FEHTIZ K D BRI O FHED> TAVIR (3 B
TAVFR |Z Gl el S 41, FD IR ICdGE L= 2
EMD, BIREOFAEDS T TAVFR FHEIOiE, N
DIFREZZ bV, F£7z, #W/HIL EhiREhio
RO EE | & TEIREE 2 i U C RS~ D i
8| URFT D LB N,
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BB I AL—2—ICEBIT3FRNB LU
DT—TIEBEOBREICDOINT

BEIHSE, BRI, BEOKAORY, R, IEARET, EORTEAT, JIART, HEAET

* =Rt EETHE iR

[T 525-0055

TR UL R T P R T 3023 i)

% kMRS YR~ WFZEBIFEES GMIC [T 489-0976 %5 1 LA = i H: 5 4 BT 277-1]

1. #8

BARIZAOOREELZ D2, X SICRETTRDOK
KAVNZ K D HEIRI 70 & O AT EIE RN 2. R
JRPERIE 2 6t G2 & U T2 1B MEB TR IE & JE AR 4K
DML >oH 5,

BT BE IR Rs DL N FE 2 2 B I2oh
T, EEUEEE OFERCETEERR, 1T —7
JARIED off the job training NMEL L Xh, &
Wyl —%—0RRIIEETH S,

MFTERHGE 7V — T IXEBE O RS - E ~D %
R SOBITHE R R, T — T VB A L L7
Vial—H¥—FEEEME LT, HER - RO
IV R 2 b—F— CRLIIR AR L, I
B, 2, BT RREERE, NV — 2 T —T LR
fEDT I alb—va & {Tol-OTHET S,

2. ERAZ*

BMEROERT TV OIER

WD 2 g L7 R A ERL L 72, o &
X, BRESOKEEET L E L THMERE MW
SRR EERA L, MEET L E L UIHKRD I
LT 2—TH D WVIEERNC L B KIRI UEEO S
WWILRLEFa—TEFT AR LU, mERND
PEER S AT AZOWTIL, fRERA 7 L g T
2 — 7 B IMET T MR LT LT,

BHT—TNVEBEDT I a2 —Y g VITRERE
Pl DB % & M EHBL

RN~ OF O AT R Z RIEHLUT 2 o 72
N, MEETVNTOEMEDT—FT LHETOKR
ERBEEBESINAE LD Z ELIHAREETH D=
O, MiEEEATET 28 UMEERE LT, &6
IRER ) e Rt (M T L ~DEFELRENIT &
AETR) BT 5701, BEUMRICRE A
FEWMT D2 & TREERE Lz,

Z OERPUMIR ZPFBRIOBEHT I =2 L—F — D1
BRNAEER ST L EOMEZRE L (LEFH
BifERD) o

WESR BB OB I = L—F — BT 5 &Hl,
BITERER R, N — U BT — T VEBED Y
2 b—Ta v

MOIZ, RPMKEZ R S @ I 2 b—
K — DAL R G ~ZE ) L 7= BR O PSP & [R5
FDHERT D, S BIZZRRIE O ff AP & i b
T 52O, FREGTIEREE A A5, RWT, &
Hrigas (Nipro #) Z#Hid 53 Ialb—rva
7O, BRIV ALIE, v —AEHEL, 22
~Hh5—7 )L (NSE PTA, Goodman H) ZFH A L.
M3 E 7 /LN TOYRRE L IR EBRIEZT ),

3. EBRERLER

ARFZEICB T o R&E e LT, (1) Z2f
OIS - MEET LVOBRE.,  (2) Mgtk
R A A5 U B oAR o Bl & BR % 95
ZEThotlz, BEITERA BMEORTHZE -
T, b ROV ER LR S 2 3R E LT,
R 2 1E, FEERR A DNEasR LRk &
VD, WL o0 BEERIGT 2 Z & T, &Ll
MmigzEFHM L 7=, Zo@RPmKE> I 2 —4—
I X7~ & x| 50mmHg DI JE %2 FHE L7~
FEALLEZ JE ~ D R OB BUZ DV TUE, 2E
fbENTe T —2ICHADE | ARIGEOFREZES
EMHPRDINE DD EET LTS, BRI X 5%

LLB =0 A8 7 /L DT AR AL T db o 72208

Bk 2 7R RREHT Lo T AL ORI 23 AT RE 2R A
RMEHEI KR TE L EB LMD,

VR o L—F =~ OB LTI,
BRI 2 —yva 528 T, ML
BETFNLA~DHT—FT )LOFAITBNT, B L
T BRI DT X » TR A IR L7 >
Ralb—varETHIZENTER,

4. $#8

SR IE - M (v v b)) ~DBRFIRFHHTHE
BT, T — T VBB E B LB I 2 L
— X —%BFTDH LT, EEIEFEED off the job
training |ZIEHT& 5 2 L slifF s s,
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1. #8

HENEORTRE 2B D > — FUL b % 3R
BOZGEMALR] (FEAE) TIEHoE &N/ KL%
V. RIS, EE T EROE I3 A LT <,
Mo IR BRI 2 EEARETH S.
RS T R & R B 2 R\ 3 I o e B
PEIZBEAR 2 -T2 EBRIC L » TRl ST & 7278,
—HRIZHRIR & 72 D DITFEIRE N E L, HEZ DR
PEE DA RNHETCH -7~ F2T, EHEHITW
RN BE 338 A9~ BRI % invivo BI#E T LT
FHHETE2ERR (7 v ME FilBr) 2850, W
RO KERRME R 2 B R LT RIS A M L C &
72O, K TIX, MESIC X 28 OFME « KM 28
(LD IS BN RNE T HELE F R E NPT V%
HAWTHRFE L.

2. RR, BfAE

Fig. 1 |[ZRBIEE OIS 2 R~d. HE WIS
Bl L7=HA RL—L EDOTF—7 L2 HBE T S
B, FTHICRELEZZ VNI R2ESES. BT
B EH U N—DREERHESTH L TRESHE
HIEE B SE5 Z LNARETHHD. KE
BRI, BAMINEE 2 ek 500 m/s? &R E LT

AFEBRTIZT v b+ (Wistar ) % 2 PEfEH L7-.
FERLZET y FOAEKREIZ4 I H, 190g, 20
rH, 930g ThDH. 72385, Wister FED T FH M A
2ET S ATHDZ ENBD, BEDT v MIE
e e LTHEDS TN, Ty hORESE
BRI A 721, GEBREE T CHE RTINS
FERO AT, ek, AUFRITETHERCYE
BREWZE B RO #H 2 SF TATON b D THS.

NS L B RIS DAL E E 'SR T 720
\Z, Fig. 2 RIS I1FET VOEZEAL,
ZOMEVER O X DB bMWD,

k12 YVy =
]CZ3
m J\/\/\f m, m,
| Cage AM—31
| Table kve c,
Damper Floor — Sternum Spine

Fig. 2 A simplified
chest model

Fig. 1 Drop test
with a rat

E7 VD Floor HIZxt L CIRHIZN % 5 2 T2BRD
Spine DML % Tk FEHR T DN FE g 2 R
WZIEDT D X0 I ERZFRE L. MEhE
ORI T L) A0 EER L, £ L
Vialb—va VORLET -2 O—RELERE
{b3% CORA(CORrelation and Analysis)fE % fiz K
b3 2 Lo kbt RE2l 22 o7z,

3. BiTEREELD

Table 1 (P BHER O RIER R 2R, BT
FT7y M D& T v FORELTRLT
Wb, Zhvaesk s s, BRI MEE 2 K7 Voigt £
TIVERGY (ks & ca) (ZBH LTINS & 0 EHR
REL o TWDH—F, MKMW EEZRT
Maxwell &7 VEGT (ke & cve) (2B L TIRESDS
INELTp o TND Z &N 3In%.

I O BB O BHRPEICBI LTI, il X
D BVERRETEN, REEAMERIRA D Z &N
RINTEOO, 2D XD RFHEEC R ARG
RIS TWDH EZEZBND. L LRBD,
FPEHRAME B AR D ZALITARER TH L LR KV
bAhEW. Z ORI X D MR 0% L,
I BB R S DAL RO Rk 28 72 £ 03
KL LTERLN, TORKMBHICITARESRE
W e VT REMZ2 ST LB & 72

AHEZEIS JISPS (MEXT) FHAJF# 24590864 DBk
Tz Tz,

Table 1 Material parameters (the ratio of the elderly

rat’s parameters to the young’s ones.)

ks 23 ke Cue
Ratio
(Elderly/Young) %2 427 047700670
X M

1)?%kﬁ%r7yh%f£%ﬂi§%%@%ﬁ

& NMAABRERET L L O, QA @R

FEE, 14, 15-21, 2014.

2) Snyder, D.J. et al.: Life span, morphology, and
pathology of diet-restricted germ-free and
conventional lobund-Wistar rats. J. of Gerontology:
Biological Sci., 45, B52-58, 1990.

3) Lobdell, T.E.: Impact response of the human thorax,
In Human impact response: measurement and
simulation, Plenum Press, 1973.

4) Gehre, C., Gades, H. and Wernicke, P.: Objective
rating of signals using test and simulation responses,
I(;Z(())%eedings of 21st ESV conference, 2009, No. 09-

5) Isaksson, H. et al.: Rabbit cortical bone tissue
increases its elastic stiffness but becomes less
viscoelastic with age. Bone, 47, 1030-1038, 2010.
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/iR & BERDESMEORRICELFETR AV ELEE
MXaRDERDVZIaL—2aVITEE5EEFA
WL, IR Y, BRI, RIRER

kI RFEFIBNE R R NENE [T259-1193  f4sIIRGHEAE H THE= 143]
k ok PIERBRKZELIMNEZHE BERSNB T 160-0014 B RERHTE (5 IRET 35]

e
1. 58

BOPEEEIKE LCTH bo v B3R B Xa A
KB INEARSESG CHEHIL TS, fr By
X747V =T 4T BT S &L
BT D PAR-1 S22 AT A A L C i/ INsHA
fa Z21E ML T 5. Xa 1ZIEMA LI/ MR LIz T e
[N = A N = IR S N/ A B = B N = I ol
F—BEAEROF L 72 D EEIRBNC X PUEE [E 2K
ELT—HEENTH, AERNICEIT 2 e Dk E
FLEZD RIIWE ISR W TR D RN H 5.
AEFAE L IFIEIT L 0 Y M A R L 7R &
ICFER SO Y I 2 L—3 g VEFEIC T, Bk
BB LLGL Xa BOMAROKERIZE XIET 72
A TRER L.

2. EBAE

I8 BE T D /R A 8 B TR EBL L, I BER
SRS B RE L 7o /MR B AR ~D T2 7 o«
— MRy 7 ZBEHFERUCLVHET S Guy %o
EBTNVEGLRE L. D MROBEE, BRI X
ke BN XD M MROTEMEAL,  TEME LN )
FMH TOREFE B A r— ROIEMALZ T T VISR
AATE. BT VOME A 1173

Blood Flow (1.0 cm/sec)

»
»

FG (7.0 uM) F0.0uM)  AT(1.4 uM)

1(s7) l

NP (3.0x105/mm3)

0.1 (sr')I

PT(1.4 M) —— T (0.0 uM)

1(s7) ] l
0.01 ()

AP (0.0x105/mm?3)

PT

\ 0.05 () T
AF (2x10-"" umol/plt)

1(s7)

Wound Region

E:Iot
X1.E5V
BOWRANIEERIGE TR L, RORANY,  REIOJEOBEREIS
EIEMALT 2 2 LAY RAIOAICER SV TE L S N
TS D 2 b — LS TR Aot

PLher BV EOERE LTI ATV )= rhb
T4 7V ~OEEE L | R AT K Dl IME
TRV GERE 2T X872, BT Xa BOMEH & LR L
MR ETO e B AR 2K T S, 5

*

FEN O/ IMED 5 B 306 EANEMEL STV D HE
WA mAe l EF LT,

3. RERER

far vy, Xa OEZa ba—Ld 10%Z
KT S5 LB S 720 Ol MR o5 A
AU 30.5 % FHE SN K54 OFRMHITB T S
A OREREELIZIEZ 0.028 72 3 hr—LOD
0.056 & TH7/~7-, Xa DHEREA 30, B0%PHE L
XMoo RE S Far be— L EEER
Wiginolz, hur v UiiEs 30, 50%HE L7-
Xm0 A XiZay ba— Wl LT
15. 5%, 26.4%HES N/, Prhbo v HiXa
SEAPBIFICIE b o o B AR, Xa BERES BURIZTT
T2, berr B URSREN 2 M5l D &l
MR 1. 14 IS L7, Xa HEREZ 2 f5I2HY
MEETHM/ MO RESiZar fa—d
FENT S B EZ T e o Tz,

4. E®R

Pihor e v B Xa e b HUEEETH 5.
Ll ey B ERERLERE & Xa MEREFHL B O
AR R A R T 2R 207 i b
Y EVEOMRPKBIKFTH D DITH LT Xa
FH3E & 12 Bl R P % O BIFARIZIERBLR) Td - 72
FHAN U 72 AT & 72 0 o i/ KRR B os FE 10
FEZE, MMFEZEZR EDORIEY A7 LT 5 L HE
INb, S bMten hkRa Yy 7 I figiric
XU ihr e EH Xa oM A~ k&
HI A Y MZRIETZRO TR T AAERZ
FFCE 5.

5. #3E

PUBEE $EE —FESNDPT b u B3R E BT Xa o
IR T2 RN S D Z LV RIE ST,
6. ik

1. Goto S TN, Ayabe K, Kato E, Hasebe T, Takagi S,

Kawamura Y, and Goto S. A method and preliminary
results of in silico computer simulation for the
formation of mix thrombi with platelet and fibrin. J

Biorheol. 2017;31:30-34.
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CFD, WEFZERUVEKIFHRICE D ZTERENICLSD
b eI R e S
TN i R 3 N e e SR T TTE 7 02 Rl

S AL S E 1 & T
FHURELR R
TN BERERKTE

%Jéé.jljj:****, mztgw****, *j‘mmg***
TERZe R M T % [T 125-8585 HURUER w5 i X 8 6-3-1]
BB ERZE Y v 2 — e R T 2E

[T 105-8471 B AUERHE X VG HiH8E 3-25-8]
FEFRITAREASERRT MEAAVEL [T 105-8471 HUATERVE X P HE 3-25-8]
TR R LR M LR [T 125-8585 HURUHR A X HT1E 6-3-1]

1. ¥8

MBI T T 2 2 & ¢, < B FHIM A5
TEZT. LLend s, MEIIRE OMZER I
DWTIERZEH L NIT S TNRLN,

AR TIE, FAEDER )77 (CFD: Computational
Fluid Dynamics) % F N7z e igdTic X v, i1
R T A —RERM UL, £, 3oeT —H
OINENRETE BRI ST A —Z B3l LT, &6
2T — 2 =20 b B E N DR IRE & 157
AT PRI BT 21TV, ARRANED RN Df%
HY AT ZmTHEOREEZAM L L.

2. BinAE

AMFFETIE, ICA (Internal Carotid Artery)lZ¥8/E
L 7= BB R 66 AER] (FZE: 6, AAEZ: 60) K OF
MCA (Middle Cerebral Artery)|Z 5845 L 7= IM@Eh ke
7150 SEF] (AEL: 7, ARAEH: 430N DWW TR Y
7 DR 21T > 72, MATHIHRT A —2 %
5578, CFDtTZIToTz. JEREFI/RT A —
41X, STL (stereolithography)7 — 4 2> B fiEHT 247 >
7. BEEANOHKERIY, 7—FX—ZA0 Dl
ML, EdDOFx DT A=FIZONTEER
HYAT 4y 7 R E IV, RAEENED RS
DREHE Y 2 7 % =3 [EFHA (RRP: Rupture Risk
Parameter) & {ERK L7z, F 7z, & - RALZLER] %2
FIBIF 5 B A4 ROC f#ATIC L v R L7,

3. fEtiaR
ICA IMENIRIEE DREZE U A 2 % 759 RRPycpl, OSI

(Oscillatory Shear Index) & WSS (Wall Shear Stress) %,

MCA MEHRIE DREZL ) A 7 % 75 RRPycal®, WSS
& AR (Aspect Ratio)Z [FlR I EH ATE F(1),(2)
ZPR). RRPicpa & RRPycald, FHITHNEL - RAEZRYER]
HCHEHFIR A EZ%Z R LT2(P<0.01: v -« 7K
A4 v h=—0 URKE).

1
RRPcp = 1
1€A™ 1 + exp(28.7 — 65.3 0SI + 1060W/SS) )

1
RRPycp = (2)

1+ exp(8.49 — 4.13 WSS — 5.06 AR)

F 72 ROC T £V, RRPc,APREIMEIL 0.091(5E%E:
100%, 5L 90.0%), RRPyca PORIEIE 0.144(JF%:
71.4%, FFELJE: 76.7%) Th > 7=
4. EE

BohnzERRX Y, ICA IMEIRE TIX, OSI D
HAINES KO8 WSS DN L W RRP a3 E L 720,
W) A7 N EFHT A Z ERRESNT. MEEEZ
N> % OSI DEEHNRe WSS DD A3 i AE o N iz 2 28
PEEH, EEA L 95 2 & CTHRZEICED D LW
HEINTELO, FEOBMZ 7R Lz, —J7, MCA
AMENARIEE CiE, BN WSS 3 OV AR OHIINC
KV RRPycpa L 720, ARV R RmEn b
DRI T2, MCA 72 & DIAE /ISR FE AT 25 M
EAREE D% < 23, M ZE AL T IC AT 5
(X1 &8, MyEEsE L & WSS HIMBINRE DRk
W LTS E0RENRH VO, [FEEOMER %
~LTE.

RRPycp M DNZRRPycalZ% 3% ROC iR &L 0 &
HENBEZAWD 2 & CIREIRE D2 % ¥
HCEDAEEMENRH 5.

Ruptured Unruptured
' \ 2 ‘-’"
p R
Impingement Point 2
b g Impingement Point >
R ‘\ii‘ 7
ET 4 \
o _‘ - o
0 Velocity[m/s] 1.00

Fig. 1 Hemodynamic Difference between Ruptured
and Unruptured Aneurysm
5. &8
NMENRIEDMAT IR ST A =2, R OYEREFH) /S
T AL BB D Z & CIHENRIE O A TRITE
L AREMED B D .
X #

1) AM. Malek, et al.: Hemodynamic shear stress and
its role in atherosclerosis. JAMA, 282(21), 2035-
2042, 1999.

2) Castro MA, et al: Hemodynamic patterns of
anterior communicating artery aneurysms: a
possible association with rupture. AJNR Am J
Neuroradiol, 30(2), 297-302, 2009.
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1. #5
PAD IIBITECHIRENEE KB TH D, THD
R ARRIR TR SNRICITUITICED Z L0 %
VN, FEIE HITBRE O FEGERIRIC, RIEZERSLTW
RVKIBINRZ . W THEIC SR nW T, BE Lz
hRIN 2 BEAE 9 D IR E T L Cnd, L
L. BA2Z Sl Z o FIECOWT, [HA T TR
IRA 2> 5 W T A S/ 7= iR, SR~ 1 T
TR C, TG~ DRI e D& E 2 K=
ZEIETERWVWEEB XD ERERBRE DD
EoThs, EZAN, EEOAERORMERT
X, TOMEMOREERZEREZM - TH, 5 @D
RAHEFOMBREL R I TND END, £
NTHRBEELZZITOTVEEFZHML LD
IS D DT Z DR & YR LT,

2. REBF*E
2.1 X#RE5EER

AEEE K B EER DO FEFHC DWW THaAT S 4
oo THERO T A AHZ—F v k60 5HZ HW -,

ARFGECTIIREFE L7 Z v b %, £2 8 mm O A& A
BOODWTZERFITIN®D, X AR IR 1T 2 Gy/min
& LT, Mafl% TOSHIBA KXCI18 12XV, 180kV
10 73 I XORRIRAY L 7%, MEREN R 7 &2 — LRI
TICAELEHZTVH L, ES 8umiZ#E L7,
TNHY T H AT 7 H—F (=AP) DEOZEAOEHE
IR =B A i O FERE & L. dipeptidylpeptidase IV
(=DPPIV) T & V REIC 20T 5 M/ NS 2§ IR
PEEMIN A O & UC, A5 2 B I
HE LT,

T O X RIS T2 R LB ¥ —)L 40 mg/kg
MERENTEST I K 2 RS . AR CORE L CHRIF#
ZHLTT v MAERIZ 1 E72 0 BRE L7,

EBEIZ L > THERO S N-EBHMMEE AP BBk
OB, ARG S N7 M4 2 DPPIV BBtEd
HIFERIRMEM A & U CRHL L 7=,

2.2 Control B=EER
22°C, {EE 20%DIEIRENICHTE Sz 8 Bl
A AKX —T v N EXIGEM E L CREREZIT - 7=

AL A8 L7, mBERRUEICHEILL, b
MHERFOMBEES. HDOWFITIUTHET LMD
HREAT AT o7, ——7 VI T, WrEaBaie L <
HRN OBV H L, AR K CHES L
RIRZERPITRA L TR 280 L, 7T A
R EICIEZ, AP, DPP4 FUGNEMEERAG T L TN
NOBERIEMERZH T LT RARIS ST,

3. EEREER (SD fE&ED)
R OIVEAEIFLAL T O#Y) Th o7z,
BW LVW Number of three Capillary (/mm2)
(g) (mg) Arteriol. Intermed. Ven. Total
Control 181 429 438 173 1451 2062
1h after X-irradiation
180 409 316 165 1422 1903
1 wk after X-rayirradiation
Control 255 519 388 251 1356
1 wk 2563 524 140(p<0.01) 231 1365 1736

3 wk after X-ray irradiation
Control 260 531 289 210 1578 2077
3wk 258 593 138(p<0.025) 200 1349 1687

4, EER
DRI ICRBO 5D AP BUSERUIN
D AP X1, 3HFZICHRICHT Lz, ZOEBHRIX
fignzaEaa L CAERNICIAS o L, fix OEE
REEZFISICBIM L TW5, HHIOHE NG A RO
VIR WHIE TIIADERE B RIEE{E L THEFT
XNt Wno, UAAZ—F v hTHEMIME D
BIRPVEEALIZ A L TR Y . WEGHIRRIZ & £ T
HE MR AH EoEE o T A BND,
X BRBREH TR O WL R O 2 FH & i
T EHLND, HERE G TEEREROIEEN KD
AU, B NIE R E S S\ EHEER S D,

5. #&iE

PAD O HUE CITHESR 2 IO & T D BEE R,
MERDEFZD, HEHETARLE TV D &AL
60
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REREETILS Y FEFERALERERROBED
FATA A=V TBRITDEA

FEARACHE™, B I, AL

* [ENLAEBRAVHATIEE 2 —  WFSERT

o7 HEPEE [T 565-8565 KA H TR H A 5-7-1]

RGBS B
TR R B S SRR R R A B

1. ¥E

7 ERE T I OJFRAEE TH D MBI X, i
RIS K DA b L AARKRFRRBTH S L
i ENTWVWD, Lo, BEmAEYT 2 vz
V3ial—va kA HMAEERINLTWS —
FHT, BIRIZED X S e N ERERNED L D
WCAMENTWDEND, in vivo TOHIRIZIZZ
L\, F 72 BERE STV 5 4D CT angiography
FIC X DT CIERFZER 2 fRRE S AR LTV D 2
ELHLNTH D, LoT. SEFKXITETILE)
WINZFHFE LT MBI AR A 2R & LT 74 7 A
A= v TR TR ORENL 2 iR T2,

2. RBAE

ABFFENEICOWTIE, BMWFERT A R T A ZHE
LL7-bDTH Y FRE EN L7 B R RSB
MR ONENIARBR AR e o 7 — | ZRRTE S L7 @)
WHERBRZEEROERBZGF TN D,

MAEFREA WAL 5 7o DI N RE R LT AUl
<& GFP #HL7 v b (W-Tg(Tek-GFP)1Soh, National
BioResource Project-Rat at Kyoto University, Stock
Number #0604) % FHV 2%, —HBOMEIARTIX, BT
(T RIFRENIRAS 2% & B m RIS & 0 kB ke
ZeRHRIRN I AE IS (RITRAMENIR-WAED IR ) 1276
D, TATA A=V THHTCIL, 25T
TREYIB, MO SEHIRR, ATEHSREHIPRTEC X ikB)
N DREFE S 2 M AE sl 2 FARROIC#E HH S E 5,
Z LT, BHENEL R & Lt raEnL—
PR 27 L THREGlAD GFP FEBLZ AiifL,
LENEIMERNEDOIEEL LT, FATA A=V T
fERT 217 9 o

3. RERER
KIATARA=D U TRITFIEICBWT, 7
N OEEZENOELE 100um £ O 5 i RE & BRI
Atk TE L EMRLE (M) ., LT, A
AR SEEBN GRS B VO sl 00 B SR (TR
BHAR-MRED IR A O L pRIG I AE: 5 A2 R & fk
HT BT, RIATA AT TN ED

ho & AEBRY 7R E RS Z RITRE T D 2 & 2 i
BT, BIEkEETNT v MTFHEIE LI HEIR

JEIRED T A TA A= TR T o128 2 A,

T Eh cTeE FE 50 CIXBEEB 23 K & < KPR TERL T
I EAELFEXRN RV E VS | RSN TIEAT
v RBERENRE CH D F AP S LT,

| IR Sy D A A — 2 o 75 D — ]

B 119.49 um

165.26 um
136.79 um

4. EER

KTATA A= 2 TRRNTOREFIL, BAE TR
TV FFRHT T ORBNRIEG IR ZEN TO~T 123 0 Ik
IRETHDLEVOIREREABT HHDTH D,
KA A= 2 TRRATAE S C AR ED R RE DAL = &
DB E R B FEEROIRAE T O AT /) a0 A fr
DORWEWSNE TEDLAHREMEND D,

—F T, RHZO 7 L —AL— FOH LD NE
PER LV RE MG ENF L TEDHT v b
RIFEA~OEF2 EOFREL AL T /-,

5. &8

7 v NETVOMNENREREZ RN L LI2F A 74
A= TSR DR ik, TRAENTO~T 1
VIESETE) &\ ) BRI R A S S L L BIcS D
WROTD OB R E ML LT,

-

AT BE LBAMEE S AT AOFIAZ Z T AW 72
W BB R R B A e R A e i 4+
FTABREER AL (B EILEER) B X OB T
BTy Mt =W a g Y Y — R
Tuvxy 87y b GUERRT) IR LET,
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1. #8
PRI, RO X v ARIMER (RBC) 7B~

/'y (Hb) BILOMREOREET: & OMBENRL
S0, JEFHORIREINE A~ 285 CTh D[], i
VL BRI L7 g o SV O S RENE B o B
FIRTH D720, il IERRHETH D, 1
g, IO, BERRAEEMmMAIEC L v iR
® Hb WEEAHEE D Z & TEMSNTE M, fiiE
OFFHELC MBI ~DORBHENSRE L 7o o T D
[2].

Z 2T, AWETIE, FHRETHINED S HTELO
Mty LTERA VE—F U R « A7 hpRay
—EISEZRE L, WIIZ XL DA B ADFE
AT 5,

2. RBAHE

EEBEEIT, A —F AT F T A F—
(IM758, Hioki E.E Corp., Japan), 7 A 7 4 7 AF ¥
(16092A, Hewlett-Packard E.E Corporation, Japan) & % =
Ny bR, MEEEHZ X, ¥ >R
(Shibaura Zouki K.K., Japan) D3 L4y B 1 X - Tl
L 72 RBC & 72, =RiR(24 °C)BREL FICBW T,
FILINJE W %0% . 100 kHz— 100 MHz T 20 s 4502 3+
L7,

3. EBRRERLER

~~< k7 U v MEHCT)F L OVAIMIZ X 5 RBC D
IZ& DT A F A MEXIOZE A Figl [T, 4 F 2
MREXNZIE 2 SONMAFE B4, HCT 2358325 2
& T RBC BT 256, HHOBEENBDT 573,
T, EIMIZ K25 RBC O TIE, 2 DO OERR
PHERT D, TAFA KLY, 2 0¥fHor—
D R IRDEI 7 b~ O B PEEE (Hb) AR
T4 T AT T HE Z'=0.7932Hb + 15.788 2355
AU, EVOFEBEMEFEBREREL R7=0.9978) % 1~k L 7=,

4. B

ARFFRE IAIMIZ L % RBC 2k & T F A MRKIC
LA = ABACDBMR A TR S0 A LT,
TAMIZ X% RBC DB UL, A v BE—H U AZRELE
BTz, FAFA MUK EOSE 2 MO E—7 [I2E
FBEERZ 'L ~T S0 B UIREE Hb 138 RN AR
L7z,

-5
OHCT 10% HCT 40%+ 0.55%dH,0
HCT 20% “THCT 40%+ 1.10%dH,0
HCT 30% IHCT 40%+ 1.65%dH,0
>HCT 40% 182Q
= 17.6 Q[
[
8
=
o
5
g
-1 4
5 9 13 17 21
Resistance 2”7 [Q]
19
Z’=0.7932Hb + 15.788 1§2
18 R2=10.9978

17/
16/

15.8

Resistance Z’ [2]
3

—_
(=)

15

0.04 0.805 1.57
Hemoglobin Hb
Fig.1 Nvauist plot of RBC hemolysis. and
relationship between resistances Z° with

hemoglobin Hj.

2335 3.1

2
AWFgeIE, BARFAERS (JP16H02312) 12 & 5 dE%
SBE L7

X B

1) Jacob Hs, Ingbar Sh, Jandl Jh. Oxidative
hemolysis and erythrocyte metabolism in
hereditary actalasia. The journal of
clinical investigation. 1965  Jul 1;
44(7) :1187-99

2) Simon T1, Alverson DC, AuBuchon J, Cooper ES.
Practice parameter for the use of red blood
cell transfusion: developed by the Red Blood
Cell Administration Practice Guideline
Development Task Force of the College of
American Pathologists. Archives of
pathology & laboratory medicine. 1998 Feb 1;
122(2) :130
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Estimation of Stress-Strain Relationships of the Fibrous Cap in Carotid

Artery Using Various Types of Hyperelastic Models

Subraya Krishna Bhat”, Hiroshi Yamada®, Noriyuki Sakata™
* Department of Biological Functions Engineering, Kyushu Institute of Technology [2-4 Hibikino,
Wakamatsu-ku, Kitakyushu 808-0196, Japan]
**Fukuoka University

1. Introduction

Rupture of the fibrous cap is a serious concern in
atherosclerotic plaques. Hyperelastic models have been
proposed to reproduce the mechanical behaviour of the
atherosclerotic arteries. Model selection plays an
important role in accurate description of their
mechanical response. The purpose of this study is to
estimate the stress-strain relationship of the fibrous cap
using Holzapfel-Gasser-Ogden (HGO) model ? and
Ogden model, which was used by Yamada et al.”), and

further compare and analyze their results.

2. Methodology
HGO model is expressed by the strain energy density
function

W = Cio(h —3) +%(%— an)

N
k —
+ T,;;{exp[kzwm -1, ()

Ey =1l =3) + (1 = 30 (ltaey = 1), @
Here Cio,D, k4, k, and k are material constants, « is the
number of families of fibers (N < 3), I, is the first
deviatoric strain invariant of the right Cauchy-Green
deformation tensor, Ty(pq) = J7%/* X A2 where 2 is the

stretch along the fiber direction 2. Ogden model is given by
n
i . : ) H
W= Z%(l‘fl FALLI-3) 4P, ()
i=1

where 4; (i = 1, 2, 3) are principal stretches, | is the
volume ratio, a; and p; are material constants and H
is the hydrostatic pressure.

Assuming the material to be incompressible and
isotropic, the uniaxial relationships between nominal

stress and stretch are derived as

T =2 = 172) | € + 2Ky /3) X (A% + 2471 — 3)

{ A2 4227 =3\
X exp 1k, (f) H 4

T, = Hi(ll(ai—l) _ Al(—ai/Z—l)) (5)
for HGO and Ogden models, respectively. Material
constants were evaluated by curve-fitting to the
experimental results® using the software Igor Pro 6.0
(WaveMetrics, Inc.).

3. Results and Discussions

Fig.1 shows that the HGO model results are in good
agreement with all the experimental curves in the range
0-200 kPa. Further, although HGO model contains three
parameter compared to Ogden model with two, it was
observed that, HGO model can accurately describe the
response of fibrous caps up to 0-800 kPa.

200 |
—— Experiment
@ - - Curve-fitting
& 150 Fi J
= Fibrous Cap
2 4+ (White) (72M)
i)
% 100- Fibrous Cap 1
w© 7 (Yellow) (72M)
£ Normal
E 50 A (5IM)
=z
0 1 . 1 J
0.0 0.1 0.2 0.3 0.4

Nominal strain

Fig.1 Nominal stress-strain curves for different fibrous caps
and a normal region in carotid arteries.

4. Conclusions
It was found that the isotropic HGO model could accurately
describe the given uniaxial stress-strain curves in the stress
ranges from 0-200 kPa to 0-800 kPa for fibrous caps, while in
the range of 0-200 kPa for a normal region. Ogden model
showed a similar accuracy in the range of 0-200 kPa but less
in the range of 0-400 kPa and higher.
References

1) Holzapfel, G. A., Gasser, T. C. and Ogden, R. W.: A New
Constitutive Framework for Arterial Wall Mechanics and
a Comparative Study of Material Models. J. of Elasticity,
61 (1), 1-48, 2000.

2) Holzapfel-Gasser-Ogden form, Anisotropic strain energy
potentials, Abaqus 6.14 documentation, p. 22.5.3-4.

3) Yamada, H., Monir, H. E., Sakata, N., Morita, Y. and
Nakashima, Y.: Mechanical characterization of the
elastic properties of atheromatous plaques in the human
carotid artery and thoracic artery. Proc. of ATEM ’15, p.
252,2015.
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ErFERZEZAN-MBRESHELREARE
ERT 5-HO/NEAEIRIER DR
PRIEBEACL™, MAMGHEE™, BCERE™, SHEIR™, REREAL", FILhr™, M4, Al
*EAGH KRS TWIns
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1. #=

B ClR IR C O RT3 R 722 356 O FHNE
& U TR 0 S0 I BRER 4 B5E U 72 in vitro
PriinAeMERERTE DB~ DO B2 EBRAIIC & F
STWD. BIMRO /MR - ik EEE BT
HERFOREF v MITIFE A LR B MLiEZE
N2 Z & 3T & AT B FE O ik ke EE M
BLOMHIOA T = X0 EFET 5 2 & A ATRE
LrplEZOND. A CIEE MKz A
N TC LR A E I RBR & BT 5 729D D
/N BB OBRRE 24T o 7.

2. A%
FITNERA B 12 mL O/NHEIR S 7,

oy R - IR, RERE A e T =
—7, RIS, EREEHEMNMEET = —7 )
572 BN AR 95 mL O —XKEASERIE & LT
(Fig.1). BUE LM ZHWT, & bz H
N I IRTEAE & IR B [ O R IR Y 22 254
ZEt Uiz, RBRIPICEIEE & Mgz > 77 Y
T DD/ EEENOEMET 5 2
LaRMEIT D720, WERE IR A BRI
FAIAATE. £ L THESE L 723 BRIE1 S O A T 1
ZRHlid 570, b g E OV CEIRBREE
TRBRARE/ B KIRB AR OEIHRIZ L 5 721 O ff
#7201 T % Chandler-Loop & @ Ll aTAfiFt
BRaAT o7z, NUHENREE O Mk &, [FIFENR
s, FRREEFEE 70D K9 e
Chandler-Loop % gt & L7-.

3. ERER
6 [F1 D LB ERER A 1T o 7o F, /RIS 1 B
D~—7ThHDPF4ILEL DMK TY 3 K
T ORI U7, N EMENEIE CiT 1

Ref R IC LW K& EF L, 3FMRITIELH
DO & BRIRE LD Z b7, £72,
BEENE R D~ — 71 T 5 TAT 13/ B[R]

1 RpffE, 2 Reffg, 3 IRERIE & HIc k&<
LT ERLIhoT.

4, EX
MPRENHENTRE Ch o2 & 1 B E T

D PF4 DI K E AL, M/MRZER & #2
fit LTV 5 2 & RAIZ PR4 BN S TWAH D
TR WNEE 2. 72, BRIV
T TAT BDREL Ro=DILEF R LV bM#Ehik
\ZFRW T L0 ik R 5 VUK -3 & k42 Dz

& CHLIREEE S Ma K723 K 0 B L7 b Tl

VAQAVIERE S

AR DI « HEJBRBEZ AR L 7 22 R C,
70, b Mz PV T iR 2 S nTRE7 k) VEL
FAEMEERIRIES 2 BA%E L7z, B¥E L7-aBAlS, ifiiss
23 LR EE N R - ORERF 72 2GS ST 93 D5y
WA TH D Z LAV Sz,

X m

1) Andreas Koster, Alterations in Coagulation After

Implantation of a Pulsatile Novacor LVAD and the
Axial Flow MicroMed DeBakey LVAD, 2000, pp.
533 to 537

Mg Reservoir

4 pump
=R
Resistance \
=
B < Reservoir tube
Compliant i
tube \\;‘
Outlet valve | =7 Inlet valve
Pnenmatic
driver

Small pulsatile pump

Fig. 1 Schematic drawing of the test circuit
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IBLIFTEHE
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FEAPE RSV AT AEE T AT B TR T 564-8680

KRB H 17 1L =FHT 3-3-35]

ENAGERARAITEE 2 —WFERT N i

1 =

T2 T TAERNARARIZ T2 -V, B /8 55
BCTEZNTIREL AL 2L TS,
ZNETFig 112~ 3D F VU ZVERIL 7= s ki 7
7 UV OKE H HETZ IR S5 R (B 341 7Tmm, 15 S
45mm)Z Y X DR TITK 1203 A UEIE IR
AT SN T DVERUT R PILTZ.

ZZCARMFIETIL, (GRS A A AT DR
i bE HREL T, AR Ctne s i h 274

D2 —FZHFEL, AT VT TR L
T=E T NVEEREMOERE R L.

= 10mm

10mm

(a) Mold (b) Fabricated valve cusp

Fig.1 Mitral biovalve.
2. RBAE

eI, BESREFLIARG 2T LIz D EEREL 058
e PR B PR IC BT 528D, b
FIGREEL 7oV a— i 72w Ak AR 2
ECIRNAFS 22 TIOLBEDEN S 2L, Zh
(I O HMEO AR Y LA L 7 A BR Bl I 2 21T 5
ZETRELDIR 2L —FEE LT, Yo7 DIRENIZEHL
AR E U CEES 4mm O 77U VLS % 2 AR T, &
AUTET VF OISR A IV R TRV EE L 7-.

Owerflor tanke

Fig.2 Schematic diagram of left heart system simulator.

MR T AA A ST DFR G HTZD, A
FRNT LI, ENETY T RBIFIFTELVES
100mm DORVTLH M — N ClESTZET LS Y,
FROFEAR DENDIWEREIC 5 2 D5 BT~ X 1
WORLTZEFICH O THRREE 34x17mm DOET /L

fEiE 7 (X2) ZERL, FROTBHE STA—F (M 3) LL
THRRES Le=11~17mm, JEZRES Ler=22~43mm,
g 2% [ =L Ly=30~45mm &2 b SE7-. 2R BRIR
RS 220950 R.XY Lo +7Tmm IZERELT=.

Lp L.
- Lt

Fig.2 Modeled valve.
3. REER

a2l —2E M, REIRE pa, KEIIRAL
T O, DAAJEH T 2B RS2 DRI
L, (BEHERE AR D720 L EE puy, £
DEE pLa, [EIEFOLITE O 2 HIELTZ.

R E I LR B EOFNT k5 FLERR, [E &AL &
S DLW Ry it Bl 7 10 ) D BIFR A X 4
WRT . RV EWVIZEEFRFRMES, RESP
FLEAAN [E E AL E OEWIC R B AT I
ZHIEIR RBEWIEE PABALO I 2% [F) -+ o> B fik
BN REBRDIEDEBEZALND. BRVPKBEW
Le=17mm OF —ZZx LT, i/ L TR
Gl&, WHLRA 10%% T al 5% H 2 ~5 L,
(LctLer)/Lp<1.28 ThoTz.

14

Fig. 3 Shape parameters

12f o %¢

o
10 SHBeE0

8 (¢]

Rf %

6+

2+

00 17 72 13 14 15 16
(LetLer)/Ly
Fig. 4 Influence of valve length and papillary
muscle fixation position on regurgitation volume.
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1. ®#E

LR AR > 7L, DR EBE ONBRIEED
—OTHLHHOLFHICEBIT D EIMERICHN BN
L. L L2ens, BURTE, BHOREICHED
R B DB OB 2 O S E I E R EW
R CTOMENMYREN TV, EmOMER 7
OEH A, (KEmrE-ehtiier: e & omik
WEMEOM ENEERGREE 2D, AT

HIEWH R 2 b oA T AT HE O MR R
VOO OMAL LOWEMEICER L, £
AR 7 O ME AT 5 2 D 58 & B AR AT
BIOFERICEVFML, A X7 DORIK % fiE
b3 27-DDfE#EHHZ LB E LT,

2. A&

HEWmZ b 4 ROEMREE T, MOARE
2D ATEEHDA LT (C4 22,5, C4 45, C4 675
BLON4) Zlb# L7z, RIZ, N4, 6 KDOEHR
DA T (N6) BLOVEHE 1 AY7= 0 O
AEFED 1.5 (% T4 RDEMIE DA T (W4)
L L7,

BUE TR S AT I20E, BIRAREEICE SN
WY 7 b7 2Rz, (EEfEITIng 2 ==
— N UIRIZHTEL L, R 1.05, #5FE 3 cP & L7z,
ELRET MCIT k- BTV, FRNTICIZIEE H fRAT
THDHATAT 4T Ay aiBElnT.
FAFIE, RAMEBR 248 L7 A D& 4 L/min, 7R
> 7R 200 mmHg D5 A& S, AR e L
AT ORI ERE L. RN 785, B
B EMET AR FNO MR ERE, X Oun
Fetk & FRBE 9 2 sz AT O BEE A WG S 2% 5 Pa LA
TOXERIORmEE R Lz

FERTIX, BEEREIR A W TR 7T DET)
Dt BRI U7 EEhRIRICIZIRIR 37°Cle T
FEE 3.0 cP D 46 wt% 7 ) & U LKA & V.
F 7= in vitro W IMERER 217 - 7=, {EEIRIRICIZIRIE
3TCHO T ARAFML A -, FEBREEIL, R4
L/min, ##2 200 mmHg & U7z, IOzt~ 7
0B R 2 A LR IR ER 2 R e 72

3. HRBIUSBE

A XTI OWEOHAMIBN NSRS L, ik
BERBIIIKRLS 2oz, ZiE, HBEfhmic4dr
Lt BRI Lo Th D EEZ LN,
RAMBERSAEICB W TIE, HEANNESL 2o T
b, ENHEEEIXIZIERI U ThoT22®), A
AT EHEREOZEIZ L W IEMEIZZERE Ul T
2ot TO—FT, HOANNESL b L,
Vel Lt &3 U, #hsz o X E Ao R
X2 2729, ittt l& T2 S,

AN, EBEOBWMRBR T, HOANNS
<pp L, WEEIIE< o7, 3DV ¥
TAUR_TEER L2720, HAANNESL R
&, MR & BT A O R S 2 5729,
MEIOREMIICEEL-ZZ EREBZ b

WIZ, A T ORI DAL E T2 1 LW A& A
z5 &, MEREREITIKLS 7eoTz. 2, &
JIRERHEOA T DR S, (RIMEER I
BT DA XTI OEEEEN /NS ol b &,
A T OFWBEANOWEE B L, WOz A
C5EEAWIENED L2 EBNFERE LTEZ
bz, FD—FT, MEOAREE IXWmEN
Wz 5L, el EsEmL, WZfhoo ks
FHEBDOREFED - =728, fultertom B3y
HEniz. 72720, wzZfhrofstzd o~
T DEPIROEIC HIRAF LTz,

4. 8

SEREEE 2 b oA T 2B T DO MR
RTITBNT, MEOHAMANNSLRDE,
WIMEFE W L35 —0, PuiietEixE T3 2 &
EZzonl-. £77, A T OMBOREE 1T
WA 2 5 &, BeetE, Primsr: & &Iz
EForeEIxLNT.

£
AMFFETIE, RIRIR T3 T v 2 —F AR
3DV IR LT, EEERITREMSERTE |
MRECIZEIEIIN TICBE LT, 28N I =720,
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ERIAMIDIRTEERE L MIEFRORBREICET HHR
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1. ®E

FRAY M ZERRIT Y, RO a A v EmENIC
B Ui & W, ek S8 5 2 & ClEE OB
FERC ML O 1k i, BINRIE OMER TP % 2R
WIETH D, MG D72 DI ITIR A EALIC
BAROIANVOREEEITOHN, LA T
DIMFOMWR OEHIC LY, BESERLEFE D
BB SRR D 72T T, EREREHIIC Y
DML, AW TIE, HFFTORRD 2 D=2
ANERNTERIANVELTaA)D 3 KT
BN E% O MR, =4 VEikOEREIC
BT RBLAONITDHZ L E L.

2. EBRAE

2.1 ARBRICH W= oA L

AR 2 FEEDO A v A, BidWins
FTFFRTCHY, a1V A TE OISR A2 B
LG, IMigicfitin s &AM UARE SN 5 m0y 73
A R TR a A NI S N Th 5.
T <) af MBI A VAN 038 mm THY, =
A /LB 723030mm THD.

2.2 FERe oA VPEREREA FABR

PEREFEAM SR 13 T2 & 300 + 10 mL/min, K#)
IRE 120/80(100) + 2 mmHg DBhER 55 % Al H 7] fE
PRPEBREIEE VOO KRR A vl S, T R EE AR
ZHELEZaANVEEDOT-DONE 3.2 mm Dt
BARELZERE Lz, 2B, aA LEEHO
WAL 80+ 2mL/min & L7=?. REKIZZ V&Y
VOIKVATRCKEE 4 mPa « s) 28R L CRlBR &2 4T - 72,
HBiE LTz oA VORBITHEE % OREEREN
FFEE LD Lo aAM LV AIZ4AR, =24V BiT
3RE L7z, BERI%O 2 A LRI OERAES K
O a A )VEEOf &2 % JIE L7 (0n=3).

3. EEER

I A JVHIE DJERZE & a3 A VB O RO B
fRA&FHA L7480 1), WThoa A L -EEA
BRI % L ERZEITEM L, HEXES>T5
ZEBbhrot. Flm, aANVADEDR, 3L
B LHEELTCTRTOaAf VEEELEEORE
234 10 mL/min KEWZ &R gno7-.

30 1st deployment n=3
i< - b 2nd
£ L 1st  —A— 3ed
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= L A
S 40 2f1@
< L . n o+
% | A COll A 3rd
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O i L —_—
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Pressure drop mmHg
Bl 1 = A VRERD 2 A LHEIED
JE®EE & it & o BAR

BEFEIL, AV ADOTRIA VB LEHELT
&

4, EXR

2 O NVE CHEZOTEN R -8
e L CTHEREICEEZRFZTEEALND O
A NOITEIMECER Lz, AIRERMN 2 F
T2REO A NVOIIFTAMEEZFE LR, =
AIVADTIN A VB &L L CTHETHEIPEDR 15
EEWZ RN o Tz ZOMITHIEEDE WA R
AR B BEDAEE LU SE, A LNEOR
MM ORE SICEEL RIFL, TOME, a4
NWBEHOREICENECZEEZDNE. £ L
T, BERENNSWaAf VB ORI A LA &
PEE U C AR D3RR L5 W AT REME DS RIE X Tz,

5. &8

REFDFI D 2 FIED = A NV OPEREHRGRER & Fhi
L7=fESR, BFHEDO @A LD FH a4 VR E
\BAF T DIMENRE N Loz, SHBOES
E LT, MRz AW 2 A UERE s ER 2 S5k L,
I A JVERE R O ERFECMIRIT A = A /LD AR
FRABIZ T HEA G LT

X M

1) FsEHhNE, G, RTHEZ, MEEed, Sk
T < FENIE B AT RE 72 /N B HT e 1 R (B
DBAFE, 55 40 [E13A F LA m U —FEk, 2017

2) Ahmet S, et al:Doppler waveforms and blood flow
parameters of the superior and inferior mesenteric
arteries in patients having behcet disease with and
without gastrointestinal symptoms, J Ultrasound
Med, 22, 449-457, 2003
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1. ®#E

AT TR L OB 207 X, IRBIHTZ
EMEAROEEO—DTh 5D, Z ORI L < S
FHEHEHEO Y v T OFEMEIZ L VWS 5 Z L 03h
5. W LTI BANGIE T 5 2 LIS TERWED,
TRIRA RS e b, EEARBEEE L TR
1R FHREN S 5. IBEREIC LY BEAL L
~ULVETHEIETE B, AR—YVERZLZATHDH
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1) Saiki, M., Shiba, K., and Okumura, M.: Structural
Stability of Amyloid Fibrils Depends on the
Existence of the Peripheral Sequence near the
Core Cross-f Region. FEBS Letters, 589,
3541-3547, 2015.

2) Saiki, M. and Akimoto, M.: Evaluation of the
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Higher-order Molecular Packing in Amyloid-like
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Viscoelastic Behavior of Physically Crosslinked-Hydrogel and
Interpenetrating Polymer Network Hydrogel
L. Dueramae”, F. Tanaka™, N. Shinyashiki™", S. Yagihara™", R. Kita™"
"Micro/Nano Technology Center, Tokai University, Kitakaname, Hiratsuka, Kanagawa 259-1292
Deparlment of polymer chemistry, Graduate School of Engineering, Kyoto University, Kyoto 668-8501
“Department of Physics, Tokai University, Kitakaname, Hiratsuka, Kanagawa 259-1292.

1. #E8 ‘ . :Z E 30°C (a) :2 30°C (b)

An interpenetrating polymer network ok "jeeee00000000000000 0
(IPN) 1s performed to overcome the v {:::::::::::::::::::' ok

shortcoming of single network hydrogel, such
as poor mechanical properties for using in
aqueous medium. IPN was formed by
swelling chitosan hydrogel into solution,
containing  the  different ratio  of
N-isopropylacrylamide monomer and
crosslinker ~ with  fixed amount of
photo-initiator to reach equilibrium state. The
swollen hydrogel was polymerized by UV
irradiation.

2. EBRAE
To study viscoelastic behavior of the
polymer network, the hydrogels were

subjected to a shear stress applied by a
rheometer (TA instrument ARESG2 Model),
equipped with 25 mm parallel plates.
Dynamic experiments were performed within
a frequency range of 0.01 to 100 rad/s using a
strain amplitude of 0.1% (linear viscoelastic
response) at temperature range of 30 to 80°C.

3. RBRR

Fig. 1 shows the influence of temperature
on the viscoelastic behavior of chitosan,
comparing with IPN hydrogels. As the
temperature increased, the slope of G’ in
chitosan increased. The difference between
G’ and G” at low frequency became smaller
as temperature increased from 30 to 80°C.
The crossover frequency was found at 7 =
80°C for chitosan hydrogel. On the other
hand G’ and G of IPN show almost less
sensitive along temperature and time and no
crossover of G’ and G’.
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Fig. 1. Frequency dependence of storage (G’) and
loss (G””) modulus at different temperature of (a)
chitosan and (b) IPN hydrogels.

4, BE

From the results, it is indicated that the
network structure of chitosan becomes
viscous state at the longer time deformation,
due to a disruption of the physically
crosslinked network composed of
hydrophobic associations whereas IPN has
the stable network with solid-like behavior
for whole deformation period.

5. ®E

The deformation of physically crosslinked
network structure by applied stress is decreased
by inducing the 2™ network to form IPN
hydrogels.

i
This work is supported by MEXT-Supported
Program for the Strategic Research Foundation at
Private Universities (2014-2018) and
MEXTKAKENHI #26103529 and #24350122.
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Rheological properties in solutions of wormlike micelle composed of
lysophosphatidylcholine and phosphatidylcholine mixture

(OZhen Li, Paphawee Nantarajit, Shingo Matsukawa
Department of Food Science and Technology, Tokyo University of Marine Science and
Technology,4-5-7 Konan, Minato, Tokyo, 108-8477, Japan

1. Introduction

Phosphatidylcholine (PC) is the major
component found in egg yolk lecithin which is
in a group of phospholipids. LPC is a
of PC which
hydrophilicity of the molecule. Wormlike

derivative enhances the
micelle is characterized by long flexible
chains like polymers.The aqueous solution of
mixture LPC and PC was able to form an
elongated self-assembly by heat induced
process.

2. Methods

The viscosity of LPC/PC solutions were
measured by falling ball method, and the
stress-controlled rheometer were used for
viscoelastic measurements.

3. Results and discussions

The higher LPC ratio became transparent
gel-like fluids at specified temperature after
cooling, resulting by a disruption of PC
forming lamellar structures and the formation
of wormlike micelle through co-micellization
of LPC and PC which enhanced the viscosity
of the mixture solution.

. ; .
a .‘suspcnsiou':_h -..':I Gel-like | aetlike
80 Y
i * /
] N,
: | .}‘\
o0 [N
0l y
| / \ /
= 40 M40124/ M3628 [ai4420
~— 4 I A {
I~ | \, |
30 4 N
] i ./
29 "~
103 M3 !
1 --"-\-\_h__. s
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Temperature/ *C

Fig. 1 Viscosity of 64 mM LPC/PC mixture solutions
with different mixing ratios (32/32, 36/28, 40/24 and

44/20 mM) at different storage temperatures.
The LPC/PC mixture solutions exhibited

elastic behavior (G’ > G"”) at high LPC ratio in
all temperature. At specified mixing ratio with
suitable temperature, the LPC/PC mixture
solution behave as viscoelastic material due to
the entanglement of wormlike micelle which
adhered to the Maxwell model.

M32/32 M36/28 M4024 Md420

35°C 35°C 35°C 35°¢
54 e .

30°C Jo°C
10 I8

0 100 10" 104 10° 107 109 107 102
@/rads?

107107 10° 107 102107 107 10° 10° 1071071

Fig. 2 The storage modulus (G’ ,filled symbols) loss
modulus (G",opened symbols) as a function of
angular frequency (®) of 64 mM LPC/PC mixture
solutions with different mixing ratios (32/32, 36/28,
40/24 and 44/20) at different temperatures.

4. Conclusion

The solutions at appropriate composition
ratios of LPC and PC at specific temperatures,
the wormlike micelles could be formed and
properties

changed in the rheological

including viscosity and viscoelasticity.

Reference
1) Cates ME, Candau SJ. Statics and dynamics
of worm-like surfactant micelles. J Phys

Condens Matter. 1990,6869-6893.

2) Acharya DP, Varade D, Aramaki K. Effect of
temperature on the rheology of wormlike
micelles in a mixed surfactant system. J Colloid
Interface Sci, 315,330-336,2007.
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Mechanisms of fibrin polymerization and clinical
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Thrombin Generation, Fibrin Clot Formation and
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—7, SE 6 OMARTED invitro HF4EITA 7
< Y, BRICHRMERIE SR 2> & O MR D % A F
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2. EBRAE
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DBEL, Ny T 4 —a— MERWIZE, M
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DNRFTA=FZ2HT 52N TE D D,

MR E BE D S5 2 JE T 5 72 DR K A T

I, 7 =T N U U AR g, Ak v
U LOKIRIE ., GEE N Y T —WE % in vitro F CiR
A L. BEREIRF 2 JRYEE & b3 2 HIED S &
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fe) b U o ARINE bR L2 DK
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2. EBRAE

Mm4E /A T v o o BOKTE IR LR (Fig.1) TO
FNACE A F 7 ZZONT, 1)BAEQ)), i)
RFEE (v=HEA L T L o 0 DKV IRIARE /R AAE)
i) ANV T AAFYRE, 7 UBEA A IRE
(KR D A 2 =BIR (25°C) TH~ =,

Ca* Ca?*
2 ‘ Initial
<« dialysis | / interface
PEP membrane 4
(citratre) . | . " Reaction
citrateion front

Fig.1 Illustration of gelation from a contact surface
between citrated PFP and CaCl, aqueous solution.
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Tablel. Calculated Parameter

VolunteerA VolunteerB

y(m2/s) (3.5%£0.2) X 1010 (3.5%0.3) X 10710
Bolm?/s) (4.5%0.2) X 1020 (5.4%0.3) X 10710
p2(mM) 0.7%1.0 1.9%1.9

Tablel Dy & Bold, ZILHFDOHINT T AA T b
J T UPEA A DPEREERE R R U, pod (X HALIARFE
DOMIED 720 DFNACIT B I N T DA T
DEZRT, WTILOME b 77 KB IR  OJLHUR
BOERENEEZTHYTHDH, REIZLD
LoDIEN T, Z OREIC X0 WERE O Mg o MEE
R T E ARtk A R T 5,

AWFZEE, BRFRAER T v # —He MR E S DK
WO LTI 2T,

X #k
1) N. Shida et al, Soft Matter, 12, 9471-9476, 2016.
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LARAE DN ATHETR A % A S L7 ORI 2RI T = RAREN -- == Chien. 8. et al”
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W7z b B IR O REEE R DWW T T2 10° 10—
2. EBRAE ot LE 10 b

21— 7 L MR Ao THA Couette 7 Jorg i
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1) Andrew, N. et al., J Artif. Organs, 8(1), pp.56-62,
(2005).
2) Chien, S. et al., Science, 168, pp.977-979, (1966).
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3. EEER
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4. EXE

FNA AR, TIRFEIEA &M T A ADYEE
JEINTEBREER OBz >N TR LT, —5, i
FRITEME SN CTEDOEMEIS /ML T <L ek
ANZIMARIENS T/ A A DYESRIG ) & A DR D
FIVBNICE T, T ARSI 5 B %
B, BERIGTTE 0.05 O BSERs m ke, (K
WA & B THRREEDS /NS K 22D 2 Edbio Tz,
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REICEHAI L 7= & 2 A, BRIGT1E 0.05 OV Atk
DIEOIARTE, AR IIAS & FE A THEEERD NSO,
WM SRS 60 F BN —EIIUR
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B 1 SR CIEmMU A BAR L TRV E W D HRLA
(=Y ghial

X B

1) Berkhemer OA, Stent-Retriever Thrombectomy
for Stroke, NEJM, 2015

A-A cross section
Fig.1 Measurement of diameters of the thrombectomy

device using micro-CT
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Fig.2 Time-series changes in diameters of the

thrombectomy device
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WEIHEL= FT3ICITT T,

www. te—tripleeye. com)

[2] B MY TN T A (hiips://
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1) K. Furukawa, T. Abumiya, K. Sakai, M. Hirano,
T. Osanai, H. Shichinohe, N. Nakayama, K. Kazu
mata, K. Hida, and K. Houkin
J. StrokeCerebrovasc. Dis. ,
-2769, Nov 2016

2) K. Furukawa, T. Abumiya, K. Sakai, M. Hirano,

T. Osanai, H. Shichinohe, N. Nakayama, K. Kazuma
ta, T. Aida, and K. Houkin

J. Med. Eng. Technol., Vol. 40, pp. 285-292, Jul
2016

3) EEFA -, EAJE B, W]

%65 mE LA — fnm::uﬁ{ﬁig g4, 2017

Vol. 25, pp. 2762
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100,000 fps (ZF%E L7=. JRIMEREREIL & i 2207 D
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Fig. 2 Remaining hemoglobin is plotted against S
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AW, BEFseEaiBh4a (FkERpO e ZEMF5T
16K12867) 7> AHBh & 5217 7. = ZIZRE L TG 5.

X B

1) Nakamura, M et al., International Journal for
Numerical Methods in Biomedical Engineering,
30(2014), 42.

2) AAREY, BRRHKFEE LGRS (2011)
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2N DNA OBEZ B TX 5 EFR AL L,
JEAEIZ &0 DNA OBEEIREED & K 5 1I2& kT
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2. / &k

2-1. MRAOEHE  MREEHE R o BhE A B2
TAHD, JEFERVAATev=ta 1L —XIZ
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EE LT (Figl) . ~ U RABHEF HRE S Mhask
HHAEAE MC3T3-E1 D% DNA % Hoechst33342 (2
FogtaL, 74 omxrFra—NeELizh
FTARMLT 4o BICHER L. 72, £+
WZIXSEGDY ¢ 60 pm FEEEDERIRIZZ2 D Lo T L
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fd—2>— DL HER TE TS 5 um O [EHE
EMMzi. 2L7C, HERL—VFEBEI AT A
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faH, FEMEERE, JEAME3 012D 4 T, Milak%
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2-2. Bz B AENT > 7 b Imagel

(NIH) 12X Y, &5 7- MIP {5 DNA %
EILOfEE s L OB mfE 47 L7z, LB,
(1) N2 7T RO, () Wigo
Efk, Q) Y7 FNOKLAENTY — I K 5

Bk LU ImEOFHI O FIETIT - 72,
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(1.0x10° cells/mL)

Objective

3-axis manipulator (1X81+FV1200)

Fig.1 Schema of cell compressing system.

3. HR-BEE

JEAE R O MIP Hif & LC, Fig2 W67, &
A K VEEDD LIEAY Y, DNA SIS HEIE L C
W5 ZERMERTE D, FT2, 222 BTl 7o g
ALFRIZ KXV DNA EEESL OB mfER L OMEE %
RN L 7R, BEEAEICE L TREZEITRR
D ORI 72Dy, EECE U IS EME AT & JEHE
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PLEX Y, filazEfEd 5 2 £ 12X U %N DNA
BEESL OB N5 2 &, Fiz, JEMERTEE
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PO O ZACIZTIZRF A 7 — V3BT o 5 7]
REMEDNVRIB STz, A%, EMEE O KR, JEHE
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Fig.2 Change in chromatin morphology in response to

compression.
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Fig.3 Quantitative evaluation of change in chromatin

(0 min)
morphology after cell compression.
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[1] Nagayama et al. FEBS Letters, 585, 3992-7, 2011.
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YESL L, Hily-MAX (Dojindo) % FVNTHIFAPY 238 A
L7-. AIREH83 PKC oo DTEMEAIC MU T3 B 2 i~
5728, Cytochalasin D 33 TN Jasplakinolide T7
7 F L EA %, Nocodazole B NPaclitaxel TF =
—7 U OEAGEENENNE, RElLSET.
N O I FREE 2 B S D701z, Bl
LD dun &L LT A~y FAWT,
HE L Miaic e 4 2 Bl 2 8105 S il
SR [ Oy = it 1k - I Nl X VA @ b= F 77 )
(ECLIPSE2000-S, NIKON) # V>, Hif#HHA Y 7 b
7 =7 Andor iQ3 IC LV EBATE L. BUEL
7813 Tmage J(NTH) % O CREEEHIE L 7=

3. ERER

Figure 1 (ZREEEMIANZ 485 L7-Ki D PKC o DI
Bt RERAFZED L EEE, HIRRRTRS & oY)k
W20 PKCa 23EMEL &4, HREHERAR oD R s
JED CHOEEE S B URENMIR SN, T
F o, NEOBEAGELE L TH, PKCa TG

UABRRRE R TR b3 2 28, a el o 28 ki
FIEX control @ 0. 74 4%, 0. 84 {22 LT-.
—J7, BAEEEEMIETZHEIL control 12X L
THERZETHA NIRRT,

1T (0s) HlI# (90s)
Fig. 1 BEEEMNE (BARER) 248145 L 72D PKC o
D R/EAL (FED)
4, EXE

T FUROMNEDEAZHET S &, PKC
o O~ D REL DB PIH S iz 2 &b,
Ja B ¥ 23 PKC o DIEMEALICBA G922 & 238 & 7
\ZieoTe. F-7 7 F 3R ofE SIS LT
BY, MRS OUIENT X 5 FEEREDOEHR
T FrEAOREFICIDIH S, S HIT PKC
a DIEFMH bR SN botEZBND. £z,
HERR NG 5 A 0 S U NE O E S ZBRE T 5 & PKC
o DJFELD IR SN2 & X, PKC o Ol
~D KT AT — g INE RS LT
hEEZLND.

X B

1) Olga K. et al: Protein kinase Ca: disease
regulator and therapeutic target. Trends
Pharmacol Sci. 31, 8-14, 2010.

2) Arai, M. et al.: Biphasic and directed
translocation of protein kinase Ca inside
cultured endothelial cells before
migration. Biochem. Biophys. Rep, 12,
91- 97, 2017.

3) Arai, M. et al: Spatial and temporal
translocation of PKCa in single
endothelial cell in response to mechanical
stimulus. Exp. Cell Res, accepted

4)  FUILAEER : NAVIGATOR, AT o« BT = —%k,
37, 40-41, 2001
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MR T O 2 W72 TR V0, Ml & v /)
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IZDOWNWT, TNETEL OWFRENTONTE .
—5TC, MifaX D REBRAT—D 3 RITLIZIKRD
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HLEW. 72, BEATOEIEMAL SRR
B B AR OB A5 T O —FB N9V $RER D I $EPN
MTHDHIEND, HRERICT VSRR E
B, oK EToOMBOEEEEEIT-T-.

2. EBAE

R g 28 e I 855 1T poly (dimethylsiloxane)
(PDMS) it LiATe Z & CIERIL 7. #P CRiLig il
YEFT) 1 ZAT U L AFRIO S D L 7L =0 AEa
DOHLOEFEH L. Wb UEINTIC L #-fEE
THY, JEEFELE 200~3600 xm, TEFA 60, 90, 120,
150° OO ZH/T 5.

HNES % Hoechst33342 (Invitrogen) THOEYLE,
L 7= B 2RI REIaMC3T3-E1l (BIFBRC) A{#H L7-.
F A T E I EAREE (BZ-X710, F—T L R)
Z W CRERFEBIER AT o 7.

155 =B G B RIE Db & FLH LA
JFIaIE Sy & R TR oy B sReD T

3. EBRREREER

PPN IOHIIN T CRIES TV D72, TESZHuD
& LR MROUBIE A3 5. 2 SOBORE
B b SITTEA OB E & I @z L
72, TR EEROPBFIAT L AFRIOS &
NTEEZ VNS WMEADEF SN2 (K1)

AT L AR O BRI S VERL L 72 B T,
TE A & MR A D BT MRy A B 7R A D
FIEZRLZ (M 2@@). TAIAOBEIG
VERL L 72 FAR T I, TEA & MilE £ B o 28 07
MRSy, FET B S NEERIEOMBEZR Lz
D, EE AN S o7z (K 2(0)).

PLEDFER DG, 30 sk RIC I W IR
PR 0D AT 35 /0% A e 37 2 38K 0D {21 5 1) B A0 L2 5%
AL 25N INT-. £, FEELO
EN/PNENT Y GRERAR SR A (2 5 2 B
I/ S WAREME R S LT
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Fig. 2 Correlation of the apex angle and traveling

velocities of cells cultured on the conical inner surface.
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ARBFIE D — TR EIF R & B4 (15H02209,
15H05860) 7 & TNZ H AR S0 FE A A 12 T
HeR v HEEE S (JP17gm0810005) DIEBD % &
1Thohic. WL THEELET.

X B

1) Wan, L. Q,, et al.: Micropatterned mammalian cells
exhibitphenotype-specific left-right asymmetry,
PNAS, 108, 12295-12300, 2011

2) Matsugaki, A., et al.: The alignment of MC3T3-El
osteoblasts on steps of slip traces introduced by
dislocation motion, Biomat, 33, 7327-7335, 2012
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1. BE

HERE IR, MAREZ, 77 F e ED DR
S, JEBHO S FER BRI U R O 1 0 UUiE
71 KSR S)) 22 b S ThHFREICH LS
BELTWDEEZLNTWAS. £, Ml
1) 7 4 2 BT SV BR OIS b, M E P <o
HERE N D ) FEREE N B % e IF T 2 & 3R S
NTWBY, AW TR AT 5 2R IK
CHEAT BT, SRR TR R B MR
RNICEBEZ T WD EEZLND. £ZTK
WFFETIX, MERE O WEEME & B D )7 Rt 0 FEE
D 1oE LTHEY B, MAERO IR
Rl ) O FHE A U RIS BN I R A &
ET &V DGR A RFE L 72,
TFBREOEIEEIT O 72912, PDMS fl~A 7
BB —O@E% 2 um, 4 um, 8 um &g E L THE
g a5 AR 2 2L &8, 2 6 IO
Bk (PEHRER) 12 T 5822\ T FRAP (Ot
L AOREIE) B2 AV TR L.

2. ERAE

2. 1. B# BB ARBAZROT X L A
O HLEE U 72 A CRER B 1~ o b D& W

2. 2. FRAPXE& FRAP EBRITHEAER L7
ARRRE OB NESR N IS RO RS Y A BR AT 5 2 &
TR OE W E 2 fi o S, fEIkE L o
TR N RAT D 2 & Tl Z BRI o RlE
ZHET 2 HETH D, A ENTMIRBEOJEHIR
FHEE T HIZDICH V-, FRAP I HfE S L
—PEERBKSE (FV1200-1X81, Olympus) %
WNTAT o 7. MR R AR R 3E DO (# 771 7 /3 A
) THEERR U7 W T, R A e
FE 1.6 um OMFEIERZ IR L, L—VF 2R L7
(Fig.1(a, b)). =Dk, MldEEOE LW Z 110
FOMES L= (Fig.1(c),(d)). HUfS L7=mifgns 1
— W BRR RE B 00 ORI FE O S O IR R 2540 % G
HIL 7=,

2. 3. A% FRAP THELNIZL—VHK
S REUIBE 0D O (R T FR D R A AR IR S AL T — & 1T
DOWT, R R A S LT
I AW THREAR B A SR oD 72

(c) 10s after photobleaching (d) At the end of FRAP

Fig.1 Temporal change of fluorescence intensity of
tenocyte subjected to FRAP at representative time
points. Bars = 20 pm. While circle indicates the
region subjected to photobleaching.

3. EEBRER - ER

FRAP 7> BHEE ST HREGREE Tablel (234, 77
T AT CHEFE LT control BEIZHE R~ A 7
Z— (FE2um, 4 pm, Sum) HEFEEREIIARVILHL
AR LD, SEMICIIAEEITRD bR
Mo Tz, FMIEEEAE FLA O RIME 23 Hl N R 5 B it Eh i
-2 ) AE S RN = LA R FNARE S AoV (I

Tablel Diffusion coefficients D in 4 conditions.

Control 2 um 4 um 8 um
m=10) ®m=10) @m=15 (=15
7
Dmm7S) go66+ 0199+  0204= 0220+
(mean £
SD) 0.108 0.077 0.085 0.087
4. ¥E

AARBBFERT X L AL OB IZ FRAP
LamA L, JEHGRBAHEE Lo, AR FEAR
W2 2 b ST, JEHREUCA B R IXER
OO T.

i

AMFFEDO—IE, FHFE (16K01346, 17k20102) (24K

o, L THEEZERTD.

X M
DATH S, HABSE 30 A Fx o v=7
U v 7R G SR, 211, 2017
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OB AFIIIE EERAECTH D Z 2R L. L)
L, JRFMABmsEEIC X2 AR 237037 0
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L C, WAEHICRB T 20 A0 BRI IC
ﬁ?%%ﬁ%ﬂﬁ#é:&%%ztuﬁﬁﬁfﬁ
TEFAWT, P AR O KL AL REE O FEAI I X
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2. EBRFE
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23 BI6-F1 #ila TH 5. Z OEfEE 10 [MIET
LHZETHRLNERA
ZAUZT &Y, B16-F10 fifaiE B16-F1 fifa &L v &%
R @B EORIERE L 72 > TN D.

~ A 7 Az, 3 oo AR — bk, &
N1 S2OHAR— M BERIND. ~A 7 1k
BRI RAE T 23 2. AR — ME~A 7
O OIS, SR E o TWA. o
AAR— I bRifazZ AL, OO ANDR
— MBIl Z AT IR T b D — AT
2—% 9. Fig 1 IRTEBRRIZLY, v~ 7 nm
TSN ORI DO 2B 2 BlE L=,

BeZE N B M-I, JEME A0 DS,
AT ORIZEIET 5. WEENEET LT
H 5 Voigt ET NI L - T, MlaOFIKEIEEE
R LT MEORMZEIZ X DEMOT A0

HRaAS B16-F10 fifaTH 5.

K HERR*, hATERE

[SEg—3

R - PR TR R
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ERED. ZIT, tIIBREIERERTHD.
3. REER
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AR T 0.17£0.06 TH Y, HEZEIFTR)1o72. D
SEHIEIE B16-F1 fild T ¢ = 61+19 ps, B16-F10 #f
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HEICKRE M-, (p<0.05, tHE)
4, EXR

T MR O REHEAREL & AR DL TH U, K
¥ u BREWVITE, F£72, Rk A/hEn
IFEREL 2%, X BI6-FI fifln X v ¢ B16-F10
MO NAEZICKRE o712, Zhik, BI6-FI Al
FlZ e~ B16-F10 #Hfa o> J7 23 Ml 24k o0 [B14E 3
FENWZ EERL TS, SRlOV 7 ziBnT
B16-F1 i & B16-F10 MR DMIMEIZ 1T A2 v &
THE, ¢ ODEITITMEERBDEZEL TEBY
B16-F10 M DO¥NED HFRE N2 ENEZHND.
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T I AMIEDEHSEREIE &R E < 72V, FRRIEHERE
TEFUT X 0 BB RE A R C & 2 RIREMED VR ST,
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1) Watanabe T, et al, ] Cancer Res Clin Oncol, 138,
859-866, 2012.
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Fig. 1 Schematic drawing of the experimental setup.



HANA F LA o—%Ek

pP-22

(FBrh) H32k& H25 2018

FI2UhYABTIIHEHRBERNTD
BEBR - NPRIEDHTE

FFTF#EZ™, ZHFET", ATHEISRER*, AESEES, ERFE AT, RARERR*
k ABKE: KRG TR [T464-8603 4 @ TRl X AR ZH]

*IRE R IEET

1. #8

TR, M OTREIERRIC I T 5 1 BB 0D B4
R T AR RN E SN TWD. BT,
SMifui OB HITk LAV &2 2 5 Z & TESF
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Fig. 1 Setup for continuous recording of cross-sectional
images of Xenopus laevis embryo in a cryotome.
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1) Shibazaki et al., Cur Biol 14, 1462-1467, 2004.

2) WEEIZD, HAB TS 2012 FEFERKRESHE
TEASCE J028025, 2012.

3) FFFIED, BANAS A LA v—2585EB&R,
B3LHE F 25, 53, 2017.
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Fig.1 Particles on the section of Xenopus laevis tailbud.
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Measurement of microscopic deformation of the rabbit thoracic aorta
during tensile test

Yong FAN,

Junfeng WANG, Eijiro MAEDA, Kohei MURASE, Takeo MATSUMOTO

Biomech Lab, Dept Mech Systems Eng, Grad Sch Eng, Nagoya Univ
[Furo-cho, Chikusa-ku, Nagoya 466-8603, JAPAN]

1. Introduction

The media of the aorta is mainly made up of smooth
muscle cells (SMCs), elastin and collagen fibers, and
shows complex mechanical behavior when it is
subjected to a physiological loading condition from no
load state!®. In this study, we have performed tensile
test of thin-sliced specimens obtained from rabbit
thoracic aortas and observed their deformation with a
confocal microscope and confirmed that the
deformation of the media under circumferential stretch
was heterogeneous at a microscopic level.

2. Materials and methods
2.1 Specimen preparation

All animal experiments were approved by the
institutional review board for animal care at Nagoya
University. Thoracic aortas harvested from male
Japanese white rabbits were cut into 200-um-thick
ring-like segments. The SMC nuclei were then stained
with Hoechst33342 (Molecular Probes, USA).

2.2 Tensile test and fluorescence imaging

Tensile test was performed on a modified tensile
tester (STB-150W-NK, Strex, Japan) under a confocal
microscope (IX81+FV1200, Olympus, Japan). Each
slice was cut into a rectangular specimen of about 7
mm in the circumferential direction, and was pasted at
both sides on custom-made stainless metal pieces
through OHP sheets and mounted to the tester. The
specimen was then stretched stepwise by about 60 um
repeatedly while monitoring its fluorescent image
carefully until deformation of the elastic lamina
became noticeable, and this condition was taken as the
reference state.  The specimen was then stretched
stepwise by about 60 pum for about 10 times. Z-stack
images of about 1.5 pum interval were taken at each
step, and a pan-focus image was obtained from the
z-stack images.

2.3 Image analysis

We processed the images by Imagel and calculated
the macroscopic stretch ratio (Ag) of the specimen then
compared it with specimen’s microscopic stretch ratio
(Lo) and the stretch ratio (Aco) of the sample nuclei.

3. Result

An example of the image of the elastin and marked
sample nuclei is shown in Fig.1. Fig.2 shows the
comparison between microscopic and macroscopic
stretch ratios of a thin slice. Microscopic stretch ratio
was obtained by calculating the change in the
horizontal distance between nuclei n and 0. We found
that there was wide variation of microscopic stretch
ratios depending on positions. However, their mean
value almost coincided with the homogeneous line.

4. Discussion

Even in the same SMC layer in the same radial
direction, the aortic tissue showed different stretch
ratio depending on the circumferential position. These

results indicate that the aortic wall shows combination
of stretch and shear deformations during
circumferential stretch.

5. Conclusion

We performed the tensile test of thin-sliced
specimens of rabbit thoracic aortas and observed the
macroscopic and microscopic stretch ratio of the
specimen together with the change in the nucleus
length during stretch. We confirmed that the
deformation of the media of the aorta under
circumferential stretch was heterogeneous at a

microscopic level.

Fig. 1 Photomicrograph of the smooth muscle nuclei
and elastic lamina of a rabbit thoracic aorta obtained
by a confocal microscope. Circumferential direction is
horizontal. Scale bar: 50 wm.

Microscopic stretch ratio of tissue in

15

105 11 145 12 125 13 135 14 145
Macroscopic stretch ratio of tissue in the circumferential direction .1s

Fig. 2 Comparison between microscopic and
macroscopic stretch ratios of a thin slice of rabbit
thoracic aorta shown in Fig. 1 in the circumferential
direction. See Fig.1 for the number of nuclei.
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