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Control of skeletal muscle cell contraction by electric pulse
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Control of myotube contraction by electrical pulse
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Evaluation of skeletal muscle with electric impedance method
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SY8-5 Tissue Regeneration by Acell'ar Scatlolds Prepared by Detergent-
Free Treatment

' QOzaken Instincte of Techrology, Omka, fapan, PNational Cerdiovescular Center, Osaka, kopan
¥ Toizyo Meiea) and Dentsl University, Tozyo, Japan

Teahia Fujisao?, Dakiko TeradaV, Karuo Nivaya®, Kerji Minztoya®, Akds Kishids™, Takeshi
Nokztan?®, Soochire Kitamuca®

OBJECTIVES

Thaueengneered grafts based on oceliular masiess have been studied to give more Surnhibity with
growth porenzial and less immunogenidty ©o the current bisprostheses, Dezsrpents gre comonly
used for remeval of the calls, wheseas they are geesally cytotoxic snd may prevent repogulbation
after the Trnsplanition.

METHODS

Porcing tityes af the hears valves and aortae were isohted uzder tha sterile cunditicn, They wese
treated immediately by cold isostasic prewing (CIP) of $69 MPa followed by washing 3 4T for
decetlitarization This does rot indude &y processes uging detergants The zeetiulas saffolds were
traraplanied to cothobopic positicos of minZanire piga. Postoperative znticwaguation or entiplatele

therapy was not instizated. They were expl d 3, 6 cr 12 monthg afer the waneplanmtion and
camined histalogieally and rmurohistclogicaly,
RESULTS

The explanted grafts showed 0o mwacrzncopical abnocmalizy avd oo dilnztion and ansrysnel danges.
The inner gurfane was compietely covered with endothelial cells and the inside was infiltrated by celly
from both gides of endothelium and ¢uter tissue after 3 menths. It was dondnont in the tatter, Abnest
of the tisgue Sichuding csps were fil2d by the cells sty 6 months, mainly by smodth muscls cells,
The grafss foliowsd the growth of their hosts after 12 menths,

CONCIUSIONS

The scellular scatfolds prepared by detergrnt-free freamment may have a patential for remarkable
tepapralation after their transpianiatica,
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General Session(Regenerative Medicine/Tissue Engineering and Artificial Organs 1)

Regenerative Medicine/Tissue Engineering and Artificial
Organs 1.

G-078 CONTROL OF SKELETAL MUSCLE CELL CONTRACTION BY
ELECTRICAL PULSE

itDept. Biomedicz) Eng. Osaka Institute of Tech., Csaka, Japmn,
Dt Etectricn] ar Elsttrectic systems Eng, Osaka Insitute of Teck. Osaiza, Japan, *Tept, reggen-
crative Medecing and Tisase Eng. Nadonal Corciovigasiar Canter, Suita, Japan

- . K. YamaseliM, H. Hayaghit!, 5, Uop?', T, Ehast:?, S Hashimoto!', H, Tratsu™', 5. Mochinta®, H.
Keodo™, M. Yashiura® , T Fujisate??

Bachground: Camractility of the tmsueengincered muscke with electrical signal has ben required
far the development of bis-actuater ard mustle tissuis regeneraticn. Although some investigators
have already reported abicut the coniraction of myctutes with eleccrieal pulse, 1he gimtiegy 16 in-
prove their contractility has net been establisked, [n thls srudy, we disoussad akous the effect of
variery of pulse stimutatiae on the cantractizo of elieistal muscie osls.
Methad: The C2C12 cclls were maded cn various trested subairates and cultured in the Dultean’s
modified Eagle's medium (DMEM) containing 10% fotal Yovine serun. When the C2C12 cells
eesched confuense, the madium sas changed to the DMEM cenmirieg 2% karse serum to gilow
them o diffezensiate to the COC: 2 myosubes, Electricn) stimulaton was perfarmed to the 3012
myobes and their conweeticn was abserved under the phase contras: micrestope at 37°C. The
variations were made ca mmplitnce, pulze duration, ard frequency of volinge of 0 V3DV, 0 msee-103
maer, ard 05 He-10 He, respectively.
Result: The C2C12 myotubes contractad on ool’agen coated substrate a1 voliage up to 20V at pulse
dununn up to I mses, and a f:cqu:n:v berween 005 Hz to 4 He The numbe of cantracting tibes
d as i v decreased. The matian of C2012 myomsbe contrnstion depended cspodaily on
the pulke r.‘umu:m ard frequency.
Conclution: It is indicated that prrameters of pulse duration s frequancy of electrical snrm.hmr.
.are impersant for the contr2] of mypgubie conastion,
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Poster Session(Regenerative Medicine / Tissue Engineering and Artificial Organs 1)

P1-056 AGELLULAR PORCINE CORNEA VIA ULTRA-HIGH
PRESSURIZATION AS A SCAFFOLD FOR REGERATION OF
CORNEA .

ineditute of Bynusteriuts and Biceng:nezring, Takyo Malice! snd Dental Universicy, Teliyo, 101

CLE2 fapan,  Depariment of Ophihalimslegy, Telyy Medkad znrt Dental University, Tokyo, 1138510,

Japan, & Departriens of Regenerutive Med.cae and Tissve Eaginrering, Masiana! Cardiovaecular

Center Research Inshitate, Cuaka, 3 B33 Japon. ¥ Deposnant of Ovgan Transplantztion, Nativon!

Cadivwageiar Conter, Coaic, E06-85€6, Jopan, ¥ Nationa! Cardigvasaiar Corter, Oai'en, 5658565, '
Japan, ® Biesnateriala Center, Natiarz) Testisuts foc Materiaks Science, Gamks, 3350344, Japan

T. Kimuora®, & Fusanieto! | Y. Hoskimeto!?, 3. Susubi®, M, Mochizaki®, K. W. Nam®,
T. Fujieato?. T, Nakatani®’, § Kitsmera®, H. Kebayasaith %o A, shidal'* ‘

Backgroudmd: Comen tissye enginering ia row widely aocepted as on of 2ae ¢ limate resolution

curing eye digsases. Vell-krgwn techirolcgy is *Epithefial o2l sheer® prepesed by soms mathindole

gl Thesz uxtliadalogey are applicatie snly 1o the epithalini eye diseases. In cider 10 prepase o
tue-cngneerco cerneal seaffokd for entize purmen regeneruion, we are studying 1 grepare the .
curnea geaffod Ty deeeilelari2ing poscine ecenea, '
Methads: Vie deceularised parcire ceemes by owo medhods: o desérgent wsathad znd on ulrahigh
Sydigetnticn. pregrae (UHP) method, Porcms comess were immersad in 156 wiv Triten N0 or

S0S fer 21 lousa and weshed with PBS der 24 bors, o were hydrostucically preassd ar 030 or

LY ot w10 20T doe 10 an,

Renults and Discusaton: Porcire cotaes weatad with delergent begme ewollen and nrid. The

v plete remwva, of of' bs was confzmed by HE sidinitig. Thin ueilt auggest that detergent teat-

enera i rnt s tabie fyr cocnes derellularization, Ueing UHP methed, sensitrimsparent coenea wug

chizined by presausisnton at 3,00 atm and 10T, There wos to change in the thidiuess of t1e cemem
wimeZiately alter e presourszansn, tut the cormes bermme swrdlen during Uhe waskitg process.

Thin sweliing Tebgvior was tnhibited by udsng a wehun ceatining 3.5% wiv dextran, Furthers

Exare, whn 016 cormes were immesed) in ghyverol foe 2 hear, iheirepticat and meshamicat propasies

were sestared 1o thase of a natural correa. The decellulerized everca sMazned rarough.the THP

oty conidd 2e uselul i a corveal scatfold for Casre vegeneration

586 ATRE: BHL Y 2007 4
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= ‘Poster Session(Regenerative Medicine / Tissue Engineerihg and Artificial Organs 2)

Regenerative Medicine / Tissus Engineering and Artificial i
Organs 2

P2-048 Novel methad for interspersed cel inoculation inte the tissue-derived
scaffold

UNatismal Cardiovasnalar Center Ressarch Institute, @ Shimadzy Corporatian, ' Osalkia knatituse of

Tachrolegy .

Zhashi T, Sormekawa S, Udagnwa H7, Fujissio TH

Borkground Many reszarch greups have uzed the pans seatfold for plrpiee 1o repaiy tissues in
segengrative medicing and tissue engiteering thermpy. In o general way to paprdare scafolds in vitro,
suspended cells are dropped on it and cells enter by the pores, Kawever, thio method is oot apgiropri-
ate for the tissueCerived seaffolis with small peees. To overceme this diffismulty, nonneed’s injercc
was used (0 inoculate cells into the tissas-desived scaffolda

Methods The utra-high pressuce treated cardiac muscles were peegarec a3 the avellular scafiokls.
Cultured LS20 cells were harvested fram the culture ¢3sh and suspended in PBS (-} or eollagen gelat
hedensity of 1% 10 cella'mL. To knoatate cells into the scaffctd, the noe-noedle trjectar {SHIMAJet®,
Shimadns Corpecation, Japan) which is commercially ussd as the per ingulie edmini
tign was applied. The comventicnal syringe was wted in the comparative study. After the cell inoca.
lutice, cel) distribution and cell viability in the seaffold vaze investignted from thz histological
chssarvaticn. ’

Results The prepared sxaffolds were mare porous than aon-treated cardinc musscle bust it was
Qifficu’s 1o inceiate 028 in & gerern) way. Cell inoculated with the n-aecdlz injectos were stat-
tered over a wide 2rea in the scaffold and most of the cells murvived after 24 hours cutrure. On the
ottter band, PBS{-1-suspended cells were lesked from the geatiold and collagen gelguspended crlls
tocafized with celliCar eggregation m the scaffold when 2 coaventicnal gyringe was ued.
Conclagion Tl acvel oefl inocatarion methed for tissce derived scafiokd was develuped by using
ron-nzadie injector,

ATRB6R2E 2000§ S49
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(B69) EEHEEDHEREPKRECT 2 Fax~5Tho, BIE, SOLILCHEENTET I/ FaT-5U
FAELRWS LD D SR /A F TP o F 22— LTHATAI LI EL OGN D, 2 THEFRTII. B
(ARIEAN S 0 . RARDGIBI AR B S R BRI L e SRl %, C2C12BRNDAF Y 74— FEL T3
RFIER L, KA F T Faz—5b LTOMELSMEL 7o [FHE] MEBIIL > THBLELHELALTIK
A% % Tris-Buffer CHERLA LTI R & = LB IZRATIL. kBRI S 7 AF VA FRBELL, RIT7 V2~
WREBIL Y > THBERESTH5Y) YIRBOWMHUBEEETV., BUERAX + 74— & FEERLL, BONLA
Ty 7r— FIZ. C2C1240/% 1.0 X 106 cells/m] DA T 100, 18 L 720 1B5MBEHIC 10%FBS, HikLll -
%% &t High-glucose DMEM %12 T 5 B4R L7, 5 B2 10%FBS 2 TRHS N EBEL TAFX ¢ 7 4 —
b FIBNIL7: C2CI2 OB R RE S 41, BIE9 B BITEREPIIRA/ IV ALEML, FRHOMBE
A AN T T A L & b, HERBE4T» THIEOMT 2 BB L 2o [#R) ADWE 10 Vp-p. A
$1 Hz. 28V 05 20 msee D/¢ 0 AEEFR L CERGARMILE L 720 BEEE 0 H2 127 5 LML
too HERG DR R, MILIZA 4 7 4 — )V FORTISCBNILTHED, BEAYABIIREAL TV P21,
CALOIENL, REY T 4= FREICHRINENT A 25T T, BRGAURRMRL, EoiEETaI L
ot 8B, A¥ Y74+ FRBICHR*RAEELIEC GHAR/ M FT 7 Faz—7 PETAHI
LASEIEEE B EELOND, [#5) BORESEREGRERGORAF Y 7+ -~V FELTHATHII LN
R E NI, '
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HBIPNFECLIIAIAEREDORE

OfAEH— " ¥ BARF V.M K" ERRFRY Y,
YRR Y HBHREY, AHREY Y, MHEED Y FE&X Y
NEREMERAE £HMHIERER. DRREHERAKE BEF
M BT EREL. 3)ME - MHBRME EhHHELZ2—.
NABRIERFRERIZFHARE BEIFHREVI—

1468

ATHIEELT. ChETICEORPEAENATHOA TSN, BEEOBRCREIZELY. £
MEETHAIAIABEOMREICEE>TULVEL, —#, REGR,NCHIBZREL. BT HEHE
BigtE@ s LTAVS =6z, SROBRERIEABREEIATVS, ChETRERI. BeRaiLiEE L
. BEIOM-LYVERAOERERIEL., KACsYHBREERET IEBER@RILZES
BL-., AFET. MAOREICLSRERTDOINH & SEORIBEDRBF C L IEEKOA LA
W TED, AFETIE. BEIHARLECLIATAROERE TOMERTZTLEL. BERB
WA E LTOaERES SR L, -, HOBBRZETHIREEEN AV LAREAROER
2T BN L.

2.RE

BAETSORREMAL. AEEERL. REEEHIE Triton-X 100 £ SDS 2RV, ThEh
O 1%0:B%-HEAMEBR L. 37°CIST 24 BMBMEMALENESRTT o1, BMALELERIC HEE
AT, BEREEREL-, —F. SEEMMAECE. RMSANEDNNEE (BF WM
$3Y) ML\, 10°CI=T 4,000~10,000 MEQRBEENME 10 HMF o1z MW T 3 BMOKFET
L, MARTERET AT & TREACERER-. Son-HAREEMPHIIERT S L THA
BIEEE L=, £1-. BRR, HERHORNBEIUIYFER N vivo BB IZ & Y BRI FFE %
fTot=.

IHRLER
BEENES L UREEMEMICL I HMIEE HAE LA THEL -, HAE RBBERIZEVT, F
EEMHEBL-RERLETE. SROMBKORXBSNRBEESATLER@RIEIThTWVEN 21,
*1-. AS—FURBONE L BAOEN BRSNS, SO & &Y AROBMIRILICITREEE
FITBLTWEWC EMREAS, CAICHLTUHP LEBIZE T 5ER T, ABOTLZMERREN
FRLEN. TS UoRBOEAIEBIATIV -, i AT BRI
LWL, EHOLERICHES BRMEDET & hPHIEICE Y
EMBESNT-, -, HBFPTORBEEIELICL 5488
OEENBH LN, FOT. BERAREERAEATH
A2y eo0—LIcTRELE-ER. AROBAKIEE
L7-. invivo REBIZEWTIZ, BE#OKRER(CBE
BlzaBL T3, 4 AMEAtk CHEEMRR TSR
=77y, SEMERTHLEBMEEROT V=, ThoDZ sy ]
L&Y, AIlE LTOTRERIREEZNT. Lot T AT

$. 3

EHFEIL. ‘!E%ﬁ*ﬁ#ﬂﬁ!@mﬁiiﬂ FTHibhit-. l;'ig. H&E staining of decellularized cornea by
ultra-high hydrostatic pressure

Development of artificial cornea by tissue engineering

Seiichi FUNAMOTO ™« Yoshihide HASHIMOTO "™ « Kwangwoo NAM"' - Syuji Sasaki®*® - Manabu Mochizuki”* -
Toshiya Fujisato”) + Tsuyoshi Kimura™® - Hisatoshi Kobayashi'*' - Akio Kishida"
1) Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University, Tokyo, Japan,
2-3-10 Kanda-surugadai, Chiyoda-ku Tokyo 101-0062, Japan
2) Department of Ophthalmology, Tokyo Medical and Dental University, Tokyo Japan, 3) Biomaterials Center,
National Institute for Material Science, Tsukuba, Japan, 4)Division of Biomedical Engineering, Osaka Institute of
Technology, Osaka, Japan
Tel - +81-3-5280-8028, Fax : +B81-3-5280-8028, E-mail : Kishida.fm@tmd.ac.jp
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HEESFINVERAVWEERA V-5 AEO ERRIRE

O ifpEsent’, k¥ FHEE?, LR,
WAL, BEAR
LRBR CEK KRR TEMER, 2RKIRITERE TFR.

1. f#&E
WA v E—F VAL RSB AT LI L EREROME L EREOCHERZT
ZEFCHY, BEHRORUELHFOZMOZE, IAAOBHRLCANLATHS. &7
MEDREILED &, EEABOBEA L E—F VA ZARAKOKMRIBICEREZ T L E
NTVWAN, KBHLRNOBEORAICET2@5MIvRV. T TR, KOEHMEE
Tl B F A ABENEKEEBE L, BEA VE—F AEOFBLR2RNENT I B
FMRICBIT A~ s B EEX. FoTEANRIL, EFUDF/NVERVWELAKRS v E—F
VAEDEMA RN ETOI L EEHE L.

2. ERFE : .
BT FHNE LTETF o2 B L. 60°CIME LAARRIAILY F F BR(SIGMA) 20
2, BECRRAETFUoMEEERLE. GohBICTOMITL LTELET MY v A%,
AT LT DR L%, BEOBIIRLIATACT R2BMBHEILEL. Friklizod
MELE%, BEA v Y—Fr AMELTomk. WEREES, HERETF 2521C) TH-
. 605 DATF L VAREESAAMTHAL, SERBTE 10mVims —ED S & AL 4 He B
5 1 MHz (o BT DRBRFTEHL, BREA Y EY—F U ADHEET o7, Bohi7—F% PC
W ARAE%, Cole-Cole plot itk F— # T &Fo7z. $, FERBBEBVCUEHERBEET
WA REEE B LT . : 300 -

3. BERBIUVEH g’. 250 8
BEROBCHEVWEERSTF AL OLRA §zw o

ve—F U ARELL, RO BORE 2 a

sponk. B1REBRA Y E—FYREs 3 B0 ¢

KB EOBEEFRT. ASDoLBCHENE  § 100 4 A

AV e—F U ABETToHRMBRAORTE. 5 [{ONCH0Im%

%7 iﬁﬂ&&@tﬁ-il{—%b‘@ﬁ’(-‘/g‘”yy g . ANaCI:'Z.Om%‘
AFETToEEARONAL. LT, Xk 50 60 70 80 .9 100
RTEHONEERGRTFSLVOBRA Water content (%)

§ A, BREEEOKSRBICKET S Fig.] Relation between electric impedance
T LBmRERE. ’ and water content.

Fundamental study on clectric impedance method using biopolymer gel
Hideo Kondo', Takayuki Kita?, Dohiko Terada?, Kenichi Yamasaki',
Shigehiro Hashimoto!, Toshiya Fujisato’ _ -
'Graduate School of Biomedical Engineering, Osaka Institute of Technology
7Facu1ty of Engineering, Osaka Institute of Technology

5-16-1, Ohmiya, Asahi-ku, Osaka, $§335-8080, Japan

" E-mail: m1206h01@eng.oit.ac.jp Tel:+81-6-6954-4476 Fax.+81-6-6954-4463

— T592.86 h



F234

P2—117

BEKEESFEALVFAIOERR X viRk—/L FO/ER & 5

OEAKRE . WMiARERE'. BRE'. PBHAA 2 WEAHZ'

'ENEBRERt SRR ERIER

‘ENFEESBFET Y — RBBIER
1. BE
METERAINTLWAAIOE IS GHBEMEEDLI LGV, RRICHETEFMET
SPHENHE, —F. SEOHREBE S IBAEYATIORE LS UMBERERRTELILN
HEhATLE, Bz, ARN 2~mOBEL/ N NEATOHETZ. SHREBOEMIZLLATES:
DIZBRCMBEIATLND, BERAIONEICE. M PNUEXCZOMEOME. BLUMROHRRNRE
LEOHBENAROON, HALBSFHHEOBHIEASATLS, KRR TIE, AR —L—2
BPLY ERYIFLUTYa—LPEOEDTLF IO v I ABEE, AN PLLADF/ D741
— AL E_EMENDAF v h—IL FEHELE, COATIOETIERMOILF IOV AEEK
METABKMEIZEY BULMALREAMSE TE, FLNAMOPLLAICEIYANRHAREZMS>. LI +
OREFZ U EOREBE*TAT_ERENOBAIOEEZFRL. TORBE AFHBFEERIT
ZrEdiz. €M L UPRP(platelet rich plasma) & AL V- M@ EICOLTHEEL -,

2. ®E
PLLA(= #1{b%. Mw=20,000). # & UF PEG (N3t #13E T % (#%) . Nw=30,000) % 7:3 Tfta#, HiLAX
s LTIAF IO HBEGHEAR LI, 1I3VERMMLEDY UK BEY R T—8RE
HHEL, BETAEBIMORTFLABIZEY D74 — B ENILTPERMELZHRT HAT
mMESEWLE-, OHI. 200RILLATHEELE IWYOILF IO ABERERE 100un F
THEERY. FOH 100D PLLAIC K Y BEOum& Lz, 774/ —DHBERYEE, BEULY
VURSATFULABECOERFTEATHAOAIOAEEENL . EXRTFHAMM CEW., F1
Bl -BYUBBICLUMBE NPMNREEREL-. F-F¥A b = AL RIS
oLzt B, MR EMEE SENIZE YEHE L.

3 BREER "
BONF-TLFIOYIRABESHRDOSFRIZ60 000 THo1=, §B
BEWMYBEEZE 109rpmH D S0rpnETHDESE-HER. 77 =
A I—BHESumhS 15un~FEL (B1.AB., Th¥fho
MM 1. 69 B L U3 15MPa TH o=, —F. SENIRE

L YBMENSRATF Y LABOEREN 12 5L U 8ecmDIFE TIEL.
HEOHMEEMAL—A—FORMMHIIEI L TLADIZHL

(E1.D). e DIBATEMEMOERIFMRTE (D 1.0,
dom TIRMEMBABRLEMN o1, LEDEREY., 774 LIL7 FORE=VTRiEHMME

KB 5B T. T7 4 /S—MAERT SMEMAT FSAIER 2RUAR-EM
MEDHEERHE-HOBREREATHEC EbRans:, - W0rem bon §10rondon, ©30cen:

LB UPRP COMRBBERB-BVTILF IOy kEs  fon BSUDS0ron- 12
GOR@ELZELEhEe TRET S,

Fabrication and evaluation of artificial blood vessel scaffold utilizing highly hydrophilic polymer

Ai SASAKI". Sachiro KAKINOKI. Atsushi MAHARA'. Takeshi NAKATANF, Tetsuji YAMAOKA'
'Department of Biomedical Engineering. Advanced Medical Engineering Center. National Cardiovascular Center
Research Institute. 5-7-1 Fujishiro-dai. Suita.

Osaka 565-8565. Japan, TEL +81-6-6833-5012(ext 2637) FAX:+81-6-6835-5476 E-mail :yamtet@ri.ncve.go.jp
2Depalrtrnent of Organ Transplantation. National Cardiovascular Center.
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Ry oL @B -HEFEB0 = RTIiER
OB, LERE—' FEEE' ZBMNH?
IRERME, BARRL, BEBEAEN
1 KETEXEIEHMRHMEREIZER
- 2 A ABERKELEEFEH
1. BE

EROGABIZEAREREMKRES. 7I9Fa1I~4E LTEBALHEZET S ER LG

MEFHFAI—A LT BEHIZE GHGEEARICHRNEESE RN S, —SALRAMS LS

SDEMNHD. ChETCHLLBELEBEVEEEGOERNRA LA TNEMN, FILERWEEBEIZIK
ERGOOMBITEBEEL LY, PEOBEENB (A7 IFax—42¢ LTAWLSICIEELL.
—%. BEERALSSIIRERGPOBBEIBREL LY, BHTOLOMEEEFLTLELH,
NAFATOFLI—4BRFv 7+~ L FELTHRTHDEFA OGNS, BUEERWIERTEOH
Tl DYOBRERRSADLE, BREOBHBOFEIZSATOEL. FRRATR. 275
—HURLEI— b LB THESAROSRTERET. B 25—V S LEEHOE
Bt & BRBONGHEEFRET S LZAKE LT
2 EEHE

REp Tl K& BWBHICIEER 20 um O TP LU ERL:. mﬁﬁi%ﬂﬂm( &3l
x4, FOLIC Typel A5—FUFLERLCS— FRIZa— LT @Bb5hiRF v T+—IL FIZ,
T ARG HEOHLARTHD C2C12 MIMEHEMLI-. 10% Y HRENALREDREIT
Hngh-glucose Dulbecco's Modified Eagle's Medium T & B Mg & Lf- 6 Bk, 10% 7 VERIE% 7%

MICFEL, C2C12ENOBERRADMEERESE:. i*i%,?imiﬂﬁw:z BEIZFLY. 0

%!_ﬁﬁéﬁfﬁtﬁ‘cwﬂawﬂ,ﬁgiﬁﬁ L. SMEBERLTHSL 1 :@f‘sﬂ%! BE/AWRABBEITL, 1
BHRORBHEEE~: '
3 R

PR LR ¥ v T4 — FLTIZ C2C12 @IAMEREL, 6 BBICIEIVIATIY Mok Bl
HIZEELTHS 4 BRIZEHTEIEICHE L TLIRTANR SN . HHEEROBABICHEL, BF
BGHEROTREAITHECETNROAL, AHRE 30 Vo, ARSI Hz 25 3Hz 73)LAE 20 msec
GEG/ LA SHEEDICOM L& 5, HEGARMABRRYCEM L TRET 2HETARREINS.
AS—FUBLEI—FLTUWENEELRLEECS, O— b AT EIT&> THROMIRET
AT B Eathh otz BR/ULRICK > TIRREIMMLI=C &b, R TodL oME-03
— R LS REERGOA Ry T+ — L FELTHRATHHZ LTRERSNT.

Three dimension culture of C2C12 cells on polypropylene fiber scaffold.

Masanao NARA', Kenichi YAMASAKI', Dohiko TERADA', Kazuya SAWADA?, Hideo KONDO',
Shigehiro HASHIMOTO' and Toshia FUJISATO'

'Graduate school of Engineering, Osaka Institute of Technology 5-16-1 Omiya, Asahi-ku, Osaka,
535-8585, Japan

Teli: +81-6-6954-4457, FAX: +81-6- 6954-4463 E-mail: m1107h05@eng. oit.ac.jp

’Department of Integrated Life, Osaka Seikei College
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R B K EENADALIE - L AR MBI T ST D ER

OBEBEFFHE T4E B7 LWAEZ ' BREERS
1) BLEBSFt U A—FER REETIFEY— FRTEE
2) BNBRBFET UV I—FER ZEEIFEL I — BEEEE
3) ARTEXS K¥BRISHFER £REIRH
1. BE
EEPLEORBRESS FRTAREEYY L VRCLZAEFBBICHLT. BAIHMFRZVHICE. i
SO EEMSTH IR, COLSHBELDAREG. BEESORERBELLERILTEET D
ERBEA TR THEN . EELREEHCEE T2 AMEIL-TVS, EOT. AR RIE ORI RS
Y AR EHREREDLFERTRE LT MR M R AUV ARUEN R TN TS
NN B R TR AR U E DS RSN ROBEERETICER . AT T
i —FTRIRENS B MK TENIARIEIC LA M (L LA E BV T, RERBET57 rEERLL
2. EBAE
Sybh oA B AEEITEL. PBS rELICRIIH /. T EEBAKTEMEBEAT 980 MPa DENE
10°C T 10 ﬁl"sl’!nﬁit:o OB EIC IO FSE L 0B MAREERCID. FREDRSEIC TR
LE. COS®BDOATE . BRSO VEEFRS CIENRUBLOT, RIZ. 3 BMIS/ -ILLEETL <
D% PBS [CEMLE. SYFOEELBRHBE-HGINEBHOLEBED HAE RELRERBT LN
BEOBETSMEBLEOEHORBHBELTREL T AN ERELE
3. BRER
H&E RXEBYHARBEOER. BBRKERERILECIL. 3
L ERSHESr SR AN IFRSICRNBNN TSN
BRaN(E1), FRNBEROABRE. HES L/ IEOH
BEERAINE-TWE, Thodlchn, BHFZF TR LUK
M. PREERETILNOEBELTE L T 20 BRE

RIS LTHIE T2 0B EZ 0N DS
BMEBETSTrE SyrL BB YRICER TEO®

RS EEEORIEICOVTERE TS, Fig1. H&E staining of (1) acellular anc '7
fresh nerve tissue. Bars; 50 micromeiar=

(1) acellular nerve (2) fresh nerue

Acellular nerve graft prepared by ultra high pressure treatment

Mami NISHIGAITO, Tomo EHASH . Tetsuji YAMAOKA, Toshia FUJISATO

Department of Biomedical Engineering, Advanced Medical Engineering Center,
National Cardiovascuiar Center Research Institute
5-7-1 Fujishiro-dai, Suita. Osaka, 565-8565, Japan
TEL: +81-6-6833-5012 (ext 2622} FAX +81.5-6835-5476 E-mail:yamtet@ri ncve.go |¢
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0-156 Tissue—derived Scaffold for Aortic Root

Reconstruction
Toshia Fujisato', Toshia Fujisato', Ken'ichi Yoshida®,
Dohiko Terada', Kazuo Niwaya®, Kenji Minatoya®,
Akio Kishida?, Takeshi Nakatan{®, Soichiro Kitamura®
(Osaka Institute of Technology', Nalional Cardiovascular Center’. Tokyo
Medical and Dental University®)

OBJECTIVES Biodegradable materials such as polylactide andor
polyglycolide are commonty used for the scaffolds for tissue engineering,
whereas it is not easy to have enough mechanical strength especially in the
gortic tissua, Tn this study, tissue-derived scaffold has beea developed by
an elimination of cellular components by the ultra-high pressure from
porcine aortas. METHODS Porcine aortas were treated by the ultra-high
pressure of 980 MPa followed by rinsing residual ceflular components away
by PBS-based washing seiution and alcokol This treatment does not
include any processes using detergent. The scaffolds were substituted for
descending aorta of miniature pigs through left thoracotomy in the
surgery carried out with single clamp technique. Postoperative
anticoagulation or anti-platelet therapy was not instigated. They were
explanted 3. 6. and 12 months after the impluntation and examined
kistologizally and immurohistologically. RESULTS There were no cellular
companents observed in the tissues treated. The amounts of DNA and
phospholipids were lower than 5% of the native. The explanted grafts
shgwed no macroscopical abrormality and no dilatation and aneurysmal
changes. The ianer surface was campletely covered with endothelial cells
and the inside was infilicated by smooth muscle cells and fibroblasts after 6
months. The grafés followed host tissue growth about 15 times in diameter
and length after 12 months. There were calcium deposits stightly observed
in the graft especially at the anastomosis, CONCLUSIONS This process
eliminates cellular components completely and may be useful for having
regenerative scaffolds for the vascular tissus regeneration. '
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P-047 Preparation of Condensed Piasmid DNA Using
High Pressure Technology for Gene Delivery
Tsuyoshi Kimura', Kana Horiuch#, Kimio Kurita’.
Tsutomu Ond®, Hidekazu Yoshizawa®, Tsutomu Furuzong',
Kwangwoo Nam'. Toshiya Fujisato®, Akio Kishida'
{Institute of Biomazetials and Bisengineering, Tolkyo Medical and Denta
University', Depariment of Materials 2nd Applied Chemistry, Nihan
University’, Gradua. Scheol of Environmental Science. Okayamg
University’. Department - of Biomedical Engineering.  Nationg
Cardiovascular Center Research Institute’, Division of Biomedicaj
Engineering. Osaka Institute of Technology’)

We investigated the effect of pressure on tertiary structure of plasmid
DNA in order to develop a novel methed for condensing plasmid
DNA. The solution of plasmid DNA was hydrostatically pressurized
at various atmospheres for differeat time. After pressure removal, the
obrained solutions of plasmid DNA were analyzed by dynamic light
scattering measurement. For pon-pressurized plasmid DN4, the
super-coiled and relaxed plasmid DNA was individually detected
Their bydrodynamic sizes were decreased with increasing pressure
streagth and period of pressurization, Previously, it was reported that
high pressure induced super-coiling of a relaxed plasmid DNA. S, the
decrease in the size of super-coiled plasmid DNA was regarded as the
condensation of super-coiled plasmid DNA. For AFM observation of
the dried plasmid DX A without pressurization, the fibril and circular
structures, which were super-coiled and relaxed forms of plasmid
DNA, were observed, whereas the sphericdl structure of the
condensed plasmid DNA was observed. From these resulls, it was
found that the condensation of plasmid DNA could be controlled using
high pressure technology. Also, the condensed plasmid DNA was
significantly transcribed and translated in cell-{ree transcription/
transtation system. These results suggest that the condensed plasmid
DN A by high pressurizadon could be utilized for gene delivery.
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P-089 Characterization of Acellular Porcine Comea
Prepared by Ultra-high Pressurization as Artificial
Cornea

Tsuyoshi Kimura', Seiichi Funamoto', Yoshihide Hashimoto!,

Syuji Sasaki®, Manabu Mochizuki®, Kwangwoo Nam’,

Toshiya Fujisate’, Takeshi Nakatani’, Soichiro Kitamura*,

Hisatoshi Kobayashi®, Akio Kishida'

finstitute of Biomaterials and Bioengineering, Tokyo Medical and Dental

University'. Deparument of Ophthalmologv, Tokyo Medical and Dental

University’. Department of Biomedical Engineering, Osaka Institute of

Technology®. National Cardiovascular Center’, Blomaterials Center,

Natisnal Institute for Materials Science’)

¥e investigated the dececularization of porcine cornea by ultra-high
hydrostatical pressurization (UHP) method. The UHP method consists
of the disruption of cells by hydrostatical pressurization and the
removal of components of the disrupted cells by washing process
Porcine corneas were hydrostatically pressed at 4000 or 10.000
atmospheres and 10 or 30T for 10 min and immersed in medium for 72
hours. Semitranspareni comnea was obiained by pressurization at 4.000
atin and 10T. The transparency of cornea was decreased under the
high pressure and temperature condition. By H-E staining, the
complete removal of epithelial and stromal cells and the maintenance
of the superstructure of collagen fibrils were confirmed in all of the
pressurized corneas, Furthermore, the transmission of the pressurized
corneas was recovered by the immersion of them in glycerol and the
mechanical property similar to native cornea was shown, Also. there
was no change in the conformation of collagen in solution by UHP
treatment. These results indicate that the decellularized cornea by
UHP method would be usefud as corneal scaffold for regeneration.
Also, these results suggest the possibility of the acellular cornea
prepared by the UHP method as artificial bio-cornea. '
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Evaluation of Acellular Scaffolds for Heart Valve Regeneration
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Osaka Seikei College, Osaka, Japan
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Intreduction

The artificial heart valve is a one of the most
successful implantable medical devices. The xenograft
valves made of the chemically crosslinked porcine valve
or bovine pericardium have good biocompatibility,
hemodynamics, and resistant to infections compared
with the mechanical valves. However, the durability of
the xenograft valve is relatively short in about 15 10 20
years in clderly and 5 to 10 years in pediatric patients by
the calcification of the fixed tissue. The regeneration of
heart valves using acellular xenogeneic scaffolds has
been studied to have more durability with growth
potential. It is very important to evaluate acellular
xenogeneic scaffolds before clinical application to avoid
severe failures such as transfer of unknown animal
related infectious diseases. Our tissue processing for
decellularization by ultrahigh pressure treatment for the
safe valvular tissue regeneration was reported.

Materials and Methods

Porcine heart valves were isolated under the
sterile condition from the Clawn miniature pigs (Japan
Farm Co., Ltd.). They are then decellularized by our
PowerGraft technology. Briefly, the tissues were treated
by a cold isostatic pressing (CIP, Kobe Steel Co., Ltd.) of
980 MPa (10,000 atm) at 4°C for demolition of the cells
inside followed by rinsing in PBS-based washing
solution and ethanol solution at 4°C for 2 weeks with
gentle stirring. The tissues treated were subjected to
histological study, detection of residual DNA,
phospholipids, alpha-galactose, and porcine
endogeneous retrovirus (PERV), and biomechanical
study. The acellualr scaffolds were transplanted into the
allogeneic miniature pigs. The aortic root was implanted
at descending aorta through left thoracotomy in the
surgery carried out with single clamp technique. They
were explanted 3, 6, and 12 months after the
transplantation and examined histologically. All animals
were carefully reared in compliance with the Guide for
the Care and Use of Laboratory Animals published by
the National Institute of Health (NIH publication
No.85-23, revised in 1985).

Results and Discussion

The tissues were cell free in the HE stained
sections by the PowerGraft technology. The amounts of
DNA and phospholipids in the tissue treated were almost
0 and about 5% of that in the native tissue, respectively.
There was no alpha-galactose (Flg.1) and PERV
detected from the acellular tissue by the immunostaining
and PCR assay, respectively. It has been reported that the
most of viruses including HIV are inactivated by the CIP
more than 600 MPa. There were no significant changes
in biomechanical properties of the breaking strength and
elastic modulus.

The animals survived after the transplantatiop
in the all cases. The explanted grafts showed no
macroscopical abnormality and no dilatation and
aneurysmal changes including their anastomosis. The
inner surface was smooth and had no thrombus
formation. From the immunohistological observation,
infiltrations of smooth muscle cells and fibroblasts were
identified in the all areas of the grafts at 6 months. The
luminal surfaces were completely covered with
endothelial cells. Calcium deposits were observed
slightly. The sizes of the grafis after 12 months of
transplantation were about 1.5 times of those at
transplantation.

Conclusions

Parcine cells were removed from the tissue
without changing its biomechanical property in a short
time by the PowerGraft technology. There was no DNA,
alpha-galactose, and PERV detected in the porcine
acellular tissues and this indicates the tissues are very
safe even for the xenogeneic transplantation. The results
in porcine model were encouraging to have durable and
safe acellular scaffolds for the valvular tissuc
regeneration,

Fig.] Immunostaining of anti-alpha-galactose in the
native (left) and acellular (right) tissues.
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Reconstruction of small diameter arteries using acellular vessel scaffold
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Introduction

The patency of antificial vessels of small diameter is
low and their clinical application has not yet succeeded.
However, their development is clinically demanding,
since presently available peripheral vascular autografts
and allografts have many drawbacks. Accellular
scaffolds are recently developed tissue engineering
scaffolds which are made from living tissues through
the acellularized process and comprised of extracellular
matrix alone. These scaffolds had been reported to
successfully reconstruct the heart valves and aorta and
demonstrated good patency and migration of cells.
Hence in this study, we investigated the possibility of
the reconstruction of small diameter artery with this
kind of grafts. Accelular scaffolds were prepared from
the arteries of rats, and their mechanical characteristics
were examined and transplantation experiments were
performed.

Materials and Methods

Fabrication of the acellular vessel scaffold.

Arterial segments were obtained from Sprague-Dawley
rats. Vessels were acellularized by ultra-high pressure
process. The tissue was treated by the cold isostatic
pressing of 10 k atm for 10 min, and washing for one
day. The silicone tubes were chosen as the control.
Mechanical test.

In order to examine the mechanical characteristics of
the accelluar scaffolds, we performed mechanical
testing of the scaffolds in which pressure was applied to
the scaffolds intraluminally and their diameter was
measured. The control of this experiment was freshly
retrieved abdominal aorta of rat.

Animal experiment.

The common carotid arteries of SD rat were implanted
with the scaffold with 10 mm in length. The
implantation period was scheduled to be 4 weeks.
Scaffolds patency was evaluated with direct observation
of blood flow through the scaffold at the time of its
retrieval.

Histological examination.

The samples were fixed with formalin, dehydrated,
embedded in paraffin; and their thin sections were
prepared. The sections were stained with HE stain and
immunologically stained with factor VIll-related
antigen (for EPCs) and anti-smooth muscle o-actin (for
smooth muscle cells) to identify the cell types
migrated into arterial walls of the grafts.

" Results and Discussion

Mechanical measurements.
The overall results of the pressure-diameter relations of
scaffolds and vessels are summarized in Fig. 1.
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Fig. 1 Pressure-diameter relations of scaffolds and
vessels

Patency.
The overall results on the patency of the implanted
scaffolds are summarized in Table 1.

Table 1. Patency rate of transplantation for 4 wecks

r persistence | occlusion | Patency rate

| Acellular vessel scaffold 5 1 83%

' Silicane | 0 | S 0%
Histological findings.

The histological observations were presented in Figs. 2
and 3. Monolayered cells on the luminal surface of the
graft were positive with the factor VIII related antigen
for EPCs, as shown in Fig. 2. And cells positively
stained with smooth muscle cell-spesific a-actin, were
observed in the tissue beneath the luminal surface, as
shown in Fig. 3.

Fig. 3 Acellular vessel scaffold (F VIII staining)
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Fig.4 Acellular vessel scaffold (a-SMA staining)
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