BI15A Y EBEHFERNFFERS >R A BEEE

P-1
BEELEENRERR L ATAEREOER L FME

OfsA#M—" 2, HARBV V| EaABFRY P, B HEY ., 24 %Y
FEEEHY . AR B2 SEHEEED P, EE&RD

1) HREREHRE AEMETERER) VR - HBHESRE £kt ¥ —,
3) RRERERRTE EFWWEREE BH, 4) KRIEXRZFRER EFETFEEV
5!.._.

[ix Caiz]

ATABL LT, ZRETICE L OMBFEIMTON TV B, BHREEORBELED
BREZLD, REMAATHS ATAERRITIIE - TVRY, —F, REMRER,
LHIlaEBRE L, BETHIEMEBEMAG L LTAV I HEL LT, MROBMRE
EBREEN TS, ThE TR T, BUERE L LT, BEERNC & VAR
MOMIREZRAEL, STk ) BRREZRET 5 BEENMIIEEER L
AFET, MBEOREI L BREREOHH & AROHUMEEDRFIC L 2 EEHE
DEESHFETE 3, KFE T, BEERBELECZIATAROERLZO
YR 21T 2V, AEBER L LTOTMEEEZRI L, ¥, MoliMmak
& 5 REEEAE AV MR AEOREIZ OV Th BB L,

[=8HE:]

BT ORBR(FERSHBRDZHEA L, AELER UL, BEERNERE
Z AV, 10°C £ 30°CizT4,000~10,000KE DB EJEAMZ 105 1T o 72, FHVT3
AEOTEE TV, HREEZRELE, BONHABREEARENICERZ TS L
THAERLZ ML, £/, BB, hEFHEOBIEB I QRY X% BV zin vive
HERIC KLV BB Z T o,

[REEE]

BEELARIC X5 RMARL A HERETHME Lz, SRR MRREPER I,
Fhad—FUBOBRLHEFRIhTWE, LML, EADERIZHE D ZBHEO
BT L ARMBECELRRONE, o, BT TOREELIC L 5EHBOIZE
DEBD BN, Z I T HARAELERK TH D 7V E e —/ UM TRELEZER,
KRR OBAMEIXEE Lz, invivoZERICBWVWTIL, BHEERORMRILBER TS
BL TV, 4EMRER THBEARAIIZERICRY . SBRRTLEREZ K
Tz, ZRBDZE LD, ALAKE LTOAREENFRINT

340



1112 SARGESR O RS T

Characterization of Regenerative Heart Valve.

O FHEE (KRIFEXF)
heaRE (EiXfERSRES )

BMEER (RRIERF)
LR —0 (EXERERE> Y —)

Dohiko TERADA, Osaka Institute of Technology, 5-16-1 Omiya, Asahi-ku, Osaka c1ty Osaka.
Toshiya FUJISATO, Osaka Institute of Technology

Takeshi, NAGAYA, National Cardiovascular Center

Souichiro KITAMURA, National Cardiovascular Center

The purpose in this study is to characterize a regenerative heart valve mechanically which was developed
from a porcine aortic valve with our ultra-high pressure method. The result of tensile test on a porcine
native valve showed anisotropy in a leaflet. A maximum stress on a circumferential direction was much
greater than that on a radial direction. This difference of maximum stress in each direction may depend on
orientation of collagen fibers. The tensile property of a human valvular leaflet was similar to the property of
a porcine valve. A maximum stress of the regenerative valvelar leaflet was considerably stronger than that
of the porcine and the human native leaflet. The thickness of the regenerative valvular leaflet decreased
because glycosaminoglycan and other contents were removed from the inside through the decellularization
process. Consequently the maximum stress increased although maximum load of the regenerative leaflet
was not so different from the native one. This result means that the property of collagen was not affected by
our decellularization treatment. The results of this study showed that the regenerative valve could be

implanted to a human from the point of tensile property.

Key words; heart valve, tensile test, regenerative medicine.
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(a) (b) (c)
Fig. 1 Appearance of native porcine aortic
valve. (a), right coronary cusp (RCC); (b), non
coronary cusp (NCC); (c), left coronary cusp
(LCC).

a) (b)
Fig. 2 Vaivular strips for tensile test in each
direction. (), circumference; (b), radial direction.
Arrow in the figure points a tensile specimen.
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Fig. 3  Stress-strain curves of valvular strip in

circurtiferential and radial direction.

Fig.4
cross-section on (a)circumferential and (b)radial
directions of a native porcine valvular leaflet.
Arrow in the figure shows each direction.
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Fig. 5 Stress-strain curve of a human and a

porcine valve leaflet. Tensile direction is parallel to
circumferential direction of a valve leaflet.
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Fig. 6 Stress-strain curves of a

decellularized and a native porcine valve
leaflet. Tensile direction is parallel to radial
direction of a valve leaflet.
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Control of skeletal muscle cell contraction by electric pulse

ORELT', WigR—", M8z, FFHELC, IBE % ERRE BANE, BmEEAs’
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OHiroyuki HAYASHI', Kenichi YAMASAKI', Hiroyuki KOBAYASHI', Sadahito UTO', Tomo EHASHI?,
Hideo KONDO®, Shigehiro HASHIMOTO", Toshia FUJISATO'

1. Graduate School of Engineering, Osaka Institute of Technology,

2. Department of Regenerative Medicine and Tissue Engineering, National Cardiovascular Center
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Fig. 1 Spectrum of C2C12 contraction by electric pulse.
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Control of myotube contraction by electrical pulse
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Kenichi YAMASAKI, Graduate School of Engineering, Osaka Institute of Technology, 5-16-1 Omiya, Asahi-ku, Osaka,

535-8585

Hiroyuki HAYASHI, Graduate School of Engineering, Osaka Institute of Technology
Hiroyuki KOBAYASHI, Graduate School of Engineering, Osaka Institute of Technology
Sadahito UTO, Graduate School of Engineering, Osaka Institute of Technology

Hideo KONDO, Graduate School of Engineering, Osaka Institute of Technology
Shigehiro HASHIMOTO, Graduate School of Engineering, Osaka Institute of Technology
Toshia FUJISATO, Graduate School of Engineering, Osaka Institute of Technology
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Fig.2 Phase-contrast images of C2C12 cells at 2
hours (a) and at 10 days (b). Bar=100 pm
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Fig.3 Results of image analysis of C2C12 contrac-
tion with electrical pulse at 10 days. (a) Mean value
of glay scale, (b) Frequency spectrum.
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SYa-4 OVER ONE YEAR SUPPORT BY LEFT VENTRICULAR ASSIST
SYSTEM AT NCVC

National Cardiovascular Center, Japan

T Nakatani, T Funatsu, T Kato, A Mano, N Oda, M Yanase, H Nakajima, Y Iba, ] Kobayashi, T
Yagihara, S Kitamura

From 1994, we applied several types of ventricular assist systems including extracorporeal type

of Toyobo, implantable types of Novacor, HeartMate-VE and EvaHeart to S7 patients with acute
deterioration of chronic heart failure. Of those, 48 (male: 33, female: 15, age: 1558 (mean: 36) years
oid) were supported over 1 year. 44 were DCM, 3 were GHCM, and the other was ICM.  Extracorpo-
real Toyobo LVAS was applied in 42 including one biventricular support, and implantable type was
in the other. Body weight of 16 patients was less than 50 kg. Supportiog duration was 371 ~ 1444
(714) days. All except 1 were listed as a candidate for heart transplantation. Of those, 20 were
transplanted after 397 — 1444 (765) day’s supporis (15 were at our Center, the other 5 were in USA)
. Longest support was performed by Toyobo LVAS. All transplanted patients except 1 are doing well
up t0 8.25 years after transplant. 1 was died 4.2 years after transplant. 14 were died on LVAS after 371
—1245 (750) day's supports. Causes of deaths were infection in 6, cerebral damage in 5, infection and
cerebral damage in 2 and RV failure in 1. One was weaned from LVAS after 487 day’s support and is
doing well 8 months after removal. The other 13 are on-going for 381 - 923 (774) days. From our
data, LVAS is useful for over 1 year support and extracorporeal type is suitable for small size
patients.

Artificial Oxygen Carriers
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SY8-5 Tissue Regeneration by Acellufar Scaffolds Prepared by Detergent-
Free Treatment

Y0saka Institute of Technology, Osaka, Japan, ZNational Cardiovascular Center, Osaka, Japan,
3'Tokyo Medical and Dental University, Tokyo, Japan

Toshia Fujisato!!, Dohiko Terada, Kazuo Niwaya?, Kenji Minatoya®, Akio Kishida®, Takeshi
Nakatani?, Soichiro Kitamura?

OBJECTIVES

Tissue-engineered grafts based on acellular matrices have been studied to give roore durability with
growth potential and less icity to the current bioprostheses. Detergents are commonly
used for removal of the cells, whereas they are generally cytotoxic and may prevent repopulation
after the transplantation.

METHODS

Porcine tissues of the heart valves and aortae were isolated under the sterile condition. They were
treated immediately by cold isostatic pressing (CIP} of 980 MPa followed by washing at 4T for
decellutarization. This does not include any processes using detergents. The acellular scaffolds were
transplanted to orthotopic positions of miniature pigs. Postoperative anticoagulation or anti-platelet
therapy was not instigated. They were explanted 3, 6 or 12 months after the transplantation and
ined histologically and b histologically.
RESULTS
The explanted grafts showed no macroscopical abnormality and no dilatation and aneurysmal changes.
The inner surface was completely covered with endothelial cells and the inside was infiltrated by cells
from both sides of endathelium and outer tissue after 3 months. It was dominant in the latter. Almost
of the tissue including cusps were filled by the cells after 6 months, mainly by smooth muscle cells.
The grafts followed the growth of their hosts after 12 months. .
CONCLUSIONS
The acellular scaffolds prepared by detergent-free treatment may have a potential for remarkable
repopulation after their transplantation.
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General Session(Regenerative Medicine/Tissue Engineering and Artificial Organs 1)

Regenerative Medicine/Tissue Engineering and Artificial
Organs 1,

G-079 CONTROL OF SKELETAL MUSCLE GELL CONTRACTION BY

ELECTRICAL PULSE

'Dept. Biomedical Eng. Osaka Institute of Tech., Osaka, Japan,
3 Dept. Electrical and Electronic systems Eng. Osalca Institute of Tech,, Osakn, Japan, *Dept. regen-
erative Medecine and Tissue Eng. National Cardiovascular Center, Suita, Japan

K. Yamasala!, H. Hayashi?, . Uto?, T. Ehash®, S. Hashimoto!, H. Tsutsui®, §. Mochizuki?!, H.
Kondo®, M. Yoshiural’ , T Fujisato®

Backgronnd: Contractility of the tissue-engineered muscle with electrical signal has been required
for the development of bio-actuator and muscle tissuie regeneration. Although some investigators
have already reported about the contraction of myotubes with electrical pulse, the strategy to im-
prove their contractility has not been established. In this study, we discussad about the effect of
variety of pulse stimulation on the contraction of skeletal muscle cells.

Method: The C2C12 cells were seeded on various treated substrates and cultured in the Dulbecco’s
modified Eagle's medium (DMEM) containing 10% fetal bovine serum. When the C2C12 cells
reached confluence, the medium was changed to the DMEM containing 2% horse serum to aflow
them to differentiate to the C2C12 myotubes, Electrical stimulation was performed to the C2C12
myotubes and their contraction was observed under the phase contrast microscope at 37°C. The
variations were made on amplitude, pulse duration, and frequency of voltage of 0 V-30 V, 0 msec-100
msec, and 0.05 Hz-10 Hz, respectively.

Result: The C2C12 myotubes contracted on collagen coated substrate at voltage up to 10 V at pulse
duration up to 3 msec, and at frequency between 0.05 Hz to 4 Hz. The number of contracting tubes
increased as frequency.decreased. The motion of C2C12 myotube contraction depended especially on
the pulse duration and frequency.

Conclution: It is indicated that parameters of pulse duration and frequency of electrical stimulation
are impartant for the control of myotube contraction.

AT 6 %25 20074 S-37
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Poster Session (Regenerative Medicine / Tissue Engineering and Artificial Organs 2)

Regenerative Medicine / Tissue Engineering and Artificial
Organs 2

P2-048 Novel methad for interspersed cell inoculation into the tissue-derived
scaffold

National Cardiovascular Center Research Institute, 2 Shimadzu Corporation, ¥ Osaka Institute of
Technology ’

Ehashi T, Somekawa S, Udagawa H2, Fujisato TV

Background Many research groups have used the porous scaffold for purpose to repair tissues in
regenerative medicine and tissue engineering therapy. In a general way to populate scaffolds in vitro,
suspended cells are dropped on it and cells enter by the pares. However, this method is not appropri-
ate for the tissue-derived scaffolds with small pores. To overcome this difficulty, non-needle injector
was used to inoculate cells into the tissue-derived scaffolds.
Methods The ultra-high pressure treated cardiac muscles were prepared as the acellular scaffolds.
Cultured 1929 cells were harvested from the culture dish and suspended in PBS(-) or collagen gel at
the density of 1.0 % 10° celis/mL. To inoculate cells into the scaffold, the non-needle injector (SHIMAJet?,
Shimadzu Corporation, Japan) which is commercially used as the perc ws insulin administra-
tion was applied. The conventional syringe was used in the comparative study. After the cell inocu-
Jation, cell distribution and cell viability in the scaffold were investigated from the histological
observation.
Results The prepared scaffolds were more porous than non-treated cardiac muscle but it was
difficult to inoculate cells in a general way. Cells incculated with the non-needle injector were scat-
tered over a wide area in the scaffold and most of the cells survived after 24 howrs culture. On the
other hand, PBS(-)-suspended cells were leaked from the scaffold and collagen gel-suspended cells
 localized with cellular aggregation in the scaffold when a conventional syringe was used.
Conclusion The nove! cell inoculation method for tissuederived scaffold was developed by using
non-needle injector.
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(B8] EEGRENINEERIKREVT 7/ FaL— 2 Thb, BE. COLILRFRTETLSIT 7T -5
BELRVI D0, BEEEAATT 7 Faz—F L LTHEATAZLFELOR D, I TEBETIE. #R
FIBREN D U . R OFIE BN ES 2 FEIa L L A4 mskEs s . C2C12MBNDAF ¥y 7+ — L FE LT3
KRR, KA T2 Fax—5 e LTORBEEREFMELE, [FE] 8B TEABLREZELL7IK
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(FEE) 27— F L BB AR EYE R A v — L RELTAWIATEROBRREIIEL
BREENTWD, LLRRBL, ZNH0OEBMR KM EHIT OREHEORFEEMBEDOEBRNBES T
2228, Fx il TEMICEBSTRER S HMEE AW HEHBOBBRELREL T,
RY-L-HABEPLLAYE R =F L o7 Va— PEGQ) D~V F T uy 7k BESE[LLT LEm)-30]4>
SIERL-ZHEEIL, FEEILE L FEODIH RIS L, PEC OHFEE 2 FUTICTH
X% OERNERBEL 2V, S5I12. BEESOEEMEL TLESEA7-DI0, KEEEEIZL-
TNARaX T ZAMHAP)EBEELL . in vivo BB LB RIBEF MZBWTEEL,

[%5] LEm)-30, BLU, 2ba—d PLLA ¥ 1,4-CA XV ACBEREL TH IR v — LT HE
&, -20°CT 24 BREESELBICEFERL T ARDR—FAERIL 7, KIT. T EEEE
(T.Taguchi et al., Chem Lett., 8, 11-12, 1998)% 3 A HEd LT, FERAR s —F &
HAp L& EELT, /bl HAp/~ A F 7 au /AL AR Tk 1.5 X1.5 c? DR EXZHY
B, B 200 um OBEL VI REAEV S BRI E T ERED A LR BEER L,

- UARE— T M 10 BEOEEBIZ 1.5X 1.5cm* DEfELBRBAVERIL . FE HAp B A {LA
RVR—FTEBEBL, Z0O%. 8RNI, AIBOEBEL2AIETHET MBEOES VLT
L. T, MBI A 1R, H&E Y217\ EHlL 7=,

[BRBLUEE] B5I7 LEm)-30 OEEFHLSFEITH 10 B Thol, S FESFITN
1.85 THHTIEML EE, — OB EES TRISITETL Q3 EBbhs, SEM BE0k
&\ LEm)-30 AR AR — PO AFIFS0 1 m. T, AP COEBES ARITH 30%Tdho
77

B THGERED H&E REORER. PLLA OBEI0IE. KESRIEEL 80 &S EHE
E TH-IZDITRL T, LEm)-30 DBEITIILIER ST TEEL Ch o7z, AIMEMOHE: T
i¥. LE(m)-30 DHF-EITiT. PLLA IZHEL TEALICHESHEIST TRY . ATEEMELTO
BRI TREN., REBEAZROBERLHFETHET S,

Regeneration of skin tissue using organic-inorganic hybrid scaffolds

Koji Higashil®, Yusuke Nakamura', Yoichi Tachibana', Yoshiaki Hirano’, Tetsuji Yamaoka'

1 Department of Biomedical Engineering, Advanced Medical Engineering Center, National
Cardiovascular Center Research Institute

2 Faculty of Engineering, Osaka Institute of Technology
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Step 1 Step 2 Step 3
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Scheme 1
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(AR O HBBEE B TH <, BT D8RIy & BmHE THOBET 3 - &
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TITHRFR TR, MESBE L AENBVERRE— v —BEICEB L. Ml
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T AT, FEER B % 55 5 ORI L
B EERZ MBS ESEMIZIa—Y o
TTHZ LTk, MAaKmE~—b— L BAEL
JW/%&wéhm&%%EE%ﬁﬁféoc
DB 72 B & RIS J:'f)Elﬁ’mi%ﬁv—_.ﬂi
—ETDEEEATHIMERE 2L -2 3 |
EOMETAFHETHD, BRTIX. RAEAENL |
EROESR, ROV AD T 22 AVEBED
MEE RS ML DB HEB SOV TR L. 20 Figure 1 Photograph of the cell separation
’\ﬂﬁ &AW TEE L7, system on  antibody immobilized
column(A) with syringe pomp(B).
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Invitro MEMHBEEADTDOEFRIAL 3 V7 78—
BEFEAL ZTF A
EIRERSBR Y ¥ —FEmT - KR T ERE KRR
OWEGEN - BERE - FHHH - \LEE—
1. #5

@O ZRIMEL BERER TRESBE. REHHONTE TRECEENMT ALV DI, @
&ﬁﬁ%bftii&wéﬁﬁﬁiﬁéo%:T\%ﬁ@%%%2%¥$~wFW%Ki?%%T%
SV T 75 —RBOBMBSERHE LA TND, Fald, CNETI, BREASFYT 75 —%
AVEZRTOERBOBTEL R L, BESE L MRE MRS 2 ER L€,

— %, 2005 &, Shea LOYA—x, PLG SLEK M NEHRME T (VEGE) & 5 — K Lo
TASFEMBSE, vURCBMTEI L COERRBEOTELZEELE, D UL, 752 <
FOZTIL BERTFEABRIZBD TIE, £ T, FlBAILR Y 7 FF o % 7 U b B RgE L
o SAAVT 5 —NT, b FPRBRIICH LT in vitro VEGF 57 B A 2 54%. VEGFmENA
ﬁfg J ;;bf/{ APCRERICLDPHET 5 = & THARMGORBLEZRY  MEFEEEDS b2 s
A B L,

2. ¥R

T RDIZHERBISRAAF Y T F—RNTHANDIZE L LT 2wt%hZeHR Y HEBAFvF—L F2ERL
oo WO0pg ®F 3 23 R VEGF t H B AR Y AFF o rFx V¥ —ThH 5
poly(DMAPAA46-caMPC53-castearylacry1ate1)
(S-polymer) % VT, TE2Z s AFF O 11210723 CO, incubator (37°C)
LR AF ¥ R—A RFIZHLTa— FfTok, £k, 752
IFVEGF 23— FLeb D, BV, ska— bR Y L@ x Cell suspension
FYFR—AFHHAELE, M1 R TERBEAAF YT o 27— '
%EK\Lﬁ@%Z##¢~wF%m@HU\:nnﬁ@%m
A& 2.0X 106 {#/mL DB % 1. 1mL/cm? min DFEFEE T 1
L., 24 %%, 4.0mL/cm? min OEFIEE T 48 REfEi LB % 1

T

Tole, TDH, RYABR ¥ v h—L FioiEs L 7= SEyg a5+
f27>5 mRNA ZHiH L, RT RIG2TTFo%. UTA %A A
PCR #Z VT VEGF ORBRBOBF 21T 7=,

3. BRLEE '

PVEGF O#Z %3 —hL=b D& pVEGF & S-polymer #2— F LA bOFEET B L. BEICE
VT VEGF @2 THIT 5 - & A RT'PCR CRR S hi-, %72, S-polymer DI ESMHERIZ LB
CFRBADERRESEBINBEZ L LML ol, TOEZ, DNA 8=y rTh 3
DMAPAA L Bkfbr= v FTh 3 MPC. BLE. Bik#o— v b T3 B stearylacrylate /35 1z
K§d<#yu7—@%&&?%%&@2&&%&%L1w50éan\ﬁﬁvagnt%ﬁﬁ$
BHEBEN, "4 A YT 75— L8R F BT OHE XL DHEBEFEDFRENTEIE,

X1 FEREAAFVT 7 F7 &R

BE TR )
(1] Jang JH, Rives CB, Shea LD. et al. Mol Ther. 2005, 12(3), 475-8

Gene transfer in the radial-flow perfusion bioreactor for in vitro tissue regeneration

Keisuke YAMAMOTO'? Atsushi MAHARA *, Yoshiaki HIRANO?, and Tetsuji YAMAOKA'(*National
Cardiovascular Center, 5-7-1 Fujishiro-dai, Suita, Osaka 565-8565, Japan “Osaka Institute of
Technology, 5-16-1 Omiya, Asahi Ward, Osaka City, Osaka Prefecture 535-8585, Japan)

"Tel: 06-6833-5004 (2637) Fax:06-6835-5476 E-mail'yamtet@ri.ncve.go.jp
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ET VAR & LT NIH-3T3 Mifaioxt U CHERR T ~ A L REEA 2 EA L, MENMARNE
B, MREME, BXL U, MRI EE2EZFME L1,

[RERLEBE] BonmaYa s — FOMBEEIIED TEL, 7, HlEOHEES
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(336) Preliminary Study of In Vitro Niche Effect on Differen-
tiation of Rat Bone Marrow Stem Cells to Cardiomyocytes-
Like Cells

Miskon A.', Terada D.2, Ehashi T.%, Fujisato T.°. Mahara A.".
Uyama H.?, Yamaoka T.!

'Department of Biomedical Engineering, Advanced Medical
Engineering Center, National Cardiovascular Center Research
Institute, Japan

*Department of Tissue Engineering. National Cardiovascular Cen-
ter Research Instjtute, Japan

"‘Dcpaximenl of Chemical Engineering, Osaka University, Japan

The adult heart does not regenerate after injury because the cardiac
myocytes are terminally differentiated and Jost their growth ac-
tivity. Injection of the bone marrow stem cells into infarcted re-
gion 1s one of the most promising solutions proposed, and recent
evidence has suggested that stem cell can differentiate into car-
diomyocyte either in vivo or in vitrro. However the efficiency of
the differentiation process is siill very low. In this study, we
investigated the effect of various culture conditions including dif-
ferentiation medium, cell culture matrices, and culture system (sus-
pension of monolayer culture and static culture or dynamic culture)
on the differentiation of rat mesenchymal stem cells (rMSCs) (o
cardiomyocytes-like cells under in virro condition. First, the effect
of 5-azacytidine, vitamin-C and human basic fibroblast growth
factor (b-FGF) added 10 Dulbecco’s modified Eagle’s medium-low
glucose (DMEM-LG) in static culture was determined. The tMSCs
were obtained from femurs and tibias of male Sprague-Dawley
(SD) rats (2-week-old) using our own method. IMSCs (6.0x 10%) at
the third passage as seeded in the culture dish were then exposed to
differentiation medium for 24 hours on day-3 of culture. The RT-
PCR result shows that the expression of c-actin genc has increased
to a peak value after 2 weeks induced by 5-azacytidine, vitamin-C,
and b-FGF but the expression of MEF2C gene was low. Then, we
treated the rMSCs suspended in DMEM containing 5-azacytidine,
vitamin-C, and b-FGF. As a result, the expression of o-actin gene
was forty times higher than control, whilst the MEF2C was forty
times higher than the control. The effect of the other “niches” will
be also discussed.
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Mesenchymal stem cells (MSCs) have multipotent and proliferative
activity. In many cases, MSCs were separated by FACS sysitem
based on the presence of the specific surface marker. However, the
density of surface marker is well known to be dramatically changed
with developmental stage and its differentiation property. In this
study, we focused on its density for preparing the highly purified
MSCs. Toisolate an MSC population which has homogenous density
of the surface marker, the novel ligand-immobilized column Sys-
tems were designed and established. The injected cells rolled on the
inner surface under a medium flow condition Jike a rolling adhesion
phenomenon of the leukocytes in the blood vessel.

AntiCD34 antibody was immobilized on the flat surface of the
column at the density of 200 j1g/m”. Roughly purified MSCs were
prepared from a bone marrow of C57BL/6 mouse by the con-
ventional method. Only when the MCSs were injected into the
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antibody-immobilized column, delayed fractions were observed.
suggested that the MSCs were separated by the marker-antibody
specific rolling mechanism. Next, the purified fractions were in-
cubated with the osteoblastic differentiation medium for 4 days. In
this condition, the expression of specific genes related to the dif-
ferentiation was increased 10 to 5-fold compared with unpurified
MSCs. These results suggested that MSCs were purified using the
columin in about 10 min and the purified MSC fraction was com-
posed of the pure population with a high potential for the differ-
entiation.
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