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Olig(lactic acid)/oligo(peptide) conjugates as surface modifiers for poly(lactic acid) scaffolds
*Tetsuji YAMAOKA!, Sho UCHIDA!2, Akira MURAKAMIZ and Atsushi MAHARA! (1Department
of Biomedical Engineering, Department of Biomedical Engineering, National Cardiovascular
Center Research Institute, 5-7-1 Fujisirodai, Suita, Osaka 565-8565, Japan, and 2Kyoto Institute
of Technology, Matsugasaki Sakyo-ku, Kyoto 606-8565, Japan)

Tetsuji YAMAOKA: Tel:06-6833-5012ext2637.FAX:06-6835-5476. E-mail:'yamtet@ri.ncve.go.jp

Key Word: scaffold, regenerative medicine, Surface modification, cell culture

Abstract: PLLA is widely studied as scaffolds due to its biodegradability and low toxicity, but
the adhesion and proliferation of cells on PLLA surface are insufficient. Since surface
modification of PLLA which do not possess any functional groups is quite difficult, we
developed a novel method for its surface modification using functional peptides. Oligo(lactic
acid) was conjugated to the functional peptides to stabilize the peptide on/in the PLLA
scaffold. The oligo(lactic acid)-peptide conjugates were added to the PLLA solution, and the

_ solutions were spin coated to prepare the surface-functionalized film. Cells were seeded on the

surface-modified film, and their behaviors were evaluated. In addition CD34 immobolization
method for preparing the hematopoietic stem cells (HSCs)-specific scaffolds was also
proposed.

Polymer Preprints, Japan Vol. 56, No. 2 (2007)

360



BUEB A BRI L > TAR L= AT -L- S B (OLLA) 2 K BEBE LSS L. OH RET7£F L
LAV -L- A B (acOLLA)Z &K LTz, D% . Fmoc BEFEE R CTARLI-MBREESH RGD U
IXTFREBERBEENLYIVH T L B4 )T -L- LB vy ZV T LT, b= A=
~L-¥.B-RGD AVIARTFRa P24 —MacOLLA-RGD) 2 RY-L- LB R ICEMLT:, D&
BRRERVT, ALV —MNEICED T OV A AEBIL Tz, (BB 7= 7 4L AR COAY = RGD ~7°
FROZRITGIMNRE— L E AT . EOREMIC OV THIMETDELbIC. (ERLT=T (L Air
RLTNIH/3T3 #82% 5X 10 cells/cm* #EHEL . 3 BFM % OBEEMIEE WST-1 BEle L 05HE
DIET, MlAR EHEMZIE LA RS I L OHBIIC SV TR LT,

[RR-BE] EEMTAHIMASREIZLY, 25+
F—/ R ECEE{CESN AL, 30ng/ 2% ¥k
—IRTHol, B 1 12, FAF ¥R —ILR b ickE
FEUMIASE R U, RIS L0, HikE
FEALAF ¥ R—/LF EITiE, thoof04fE ka3 2
L7z, L L7e 35, KG-1a MBI EMINTHED
T RABBL U2 ba— L ZAF ¥ R— /LR 058
DONTMRAE, FEFRACSILEEEIC ISy T
NIEbDLEZ NS, FZ T, LRLERBILEES
HELIZLZ A, ZOFBRINS T H90% Ll ED
ZHERTHH T B LRI, ZDORER . in vitoro
MBI X T A TIL, CD34 iM% 80% L -
DB TNy 7T RIENTREL e ot T-. AR
BEAIAQZ AV in situ TAMIEBWTHE. $92% 0
CD34 [BHEHIRRZE T 205 S CHlMET A LN TIAEL
Ipot-,

—J5 . AVI-L-8.B- RGD AYIT~_FFRE A
T ERLEAE  a— T L AZ BT, B
SVl EERROOLNT, B2iit, MK 6h
BOMBEERORERE RN, FVI-L-9L 8
=~ RGD AVIRFFRCEMLI=T 4L FiTid. 4
Y2 F 0D PLLA 74V 5D 2{EDMBEEE AR
DHNTVWD, Fo, AYT-L-HF—- RGD A=~
TFREMT VL% PBS IZ 24 BRGEELR
O, AVI-L-HBE- RGD FVIRFFROBEH R
BMEIZR L ThHTH 6% Thotr, ZHbDFERE
i FERL7Z2Z 0V AR EIZ, RGD AYIT_RFF R+

N W A

Number of KG-1a cells
( X 10*-4/scaffold)

[u—y

Fig.1 Number of KG-1a cells adhered on the original,
control scaffold (hydrolyzed by NaOH, activated by
EDC, and capped with 2-aminoethanol), and CD34
scaffold (hydrolyzed by NaOH, activated by EDC,
reacted with anti-CD34 mouse IgG antibody, and
capped with 2-aminoethanol). 2 X 106 KG-la cells
were seeded and cultured for 3hrs, and adherent cells
were counted by WST-1 assay.
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Fig2. NIH/3T3 cell adhesion on original and

acOLLA-RGD(2wt%/PLLA)-modified PLLA films. Cells
were seeded at 5 x 10* cells‘em’ and cultured for 3h at 37°C
under 5% CO; (serum free medium). All values are mean + SD
(n=3).
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Novel cell tracking system in the field of cell transplantation Tetsuji YAMAOKA ', Wakako KAMATA !,
Yoichi TACHIBANA !, Jyun-ichiro ENMI 2, Hidehiro IDA %, and Atsushi MAHARA' (‘Department of
Biomedical Engineering and Department of Investigative Radiology, National Cardiovascular Center Research
Institute, 5-7-1 Fujisirodai, Suita, Osaka 565-8565, Japan)

Tetsuji YAMAOKA: Tel:06-6833~5012ext2637.FAX:06-6835-5476. E-mail:yamtet@ri.ncve.go. jp

Key Word: MRI, PET, cell tracking, cell transplantation, Gd

Abstract: Recently, cell transplantation for various diseases have been attracting great attention but the role of
the transplanted cells was not clarified so far. In the present study new cell labeling materials for the magnetic
resonance imaging (MRI) has been developped. The contrast agents based on chelates of gadolinium (Gd) are

the most widely applied contrast agents for general clinical MR imaging. Conventional low molecular weight
agents, such as Gd~-DTPA (diethylenetriaminepentaacetate), are not suitable for cell labeling because they
rapidly diffused into the extracellular space. Then, polyviny! alcohol (PVA) has been selected as carrier
materials. The PVA-Gd conjugates showed very low cytotoxicity and very high stability in the cytosolic
compartment, indicating that cells labeled with the PVA-Gd conjugates can be traced for long period only when
the cells are alive in vivo.
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Figure 1. Illustrates of cell separation
system. Cell rolling was induced by the
shear flow of PBS.

Purification and evaluation of multipotent stem cells isolated by ligand-immobilized materials
Atsushi MAHARA and Tetsuji YAMAOKA (Department of Biomedical Engineering, Advanced
National Cardiovascular Center Research Institute, 5-7-1
Fujishirodai, Suita, Osaka 565-8565, Japan)

Tetsuji YAMAOKA: Tel:06-6833-5012ext2637.FAX:06-6835-5476. E-mail:yamtet@ri.ncve.go.jp

Medical Engineering Center,

Key Word: column / stem cell / cell rolling / subpopulation / antibody / CD34
Abstract: We developed the antibody-immobilized column for separation of mesenchymal stem
cells (MSC) based on their marker density. In this presentation, the separation profile of MSC

and its differentiation ability was reported.
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AR v — KB PIERBVTBEERBA T ORFICHBEYE, &OFIEARER LKL, £LT, %
NENDLERVDEI ELOSBIKERRTRS Lz, 37°COKEBHIZB L, ¥ L3585 FERE
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Lactide Poly(ethylene glycol) (PEG) PLA-PEG-PLA

Scheme 1. Ring-opening copolymerization of enantiomeric lactides in the presence of PEG to
obtain PLLLA-PEG-PLLA and PDLA-PEG-PDLA.

Development of cell-injectable scaffolds with bioabsorbability
Tomoyuki MANOSHIRO', Yoshiharu KIMURA', Yoichi TACHIBANAZ, Atsushi MAHARA? Tetsuji

YAMAOKA? (‘Department of Biomolecular Engineering, Kyoto Institute of Technology, Matsugasaki, Sakyo-ku,
Kyoto 606-8585 *National Cardiovascular Center Research Institute, 5-7-1 Fujishiro-dai, Suita-city, Osaka
565-8565) TEL: 075-724-7804, FAX: 075-712-3956, e-mail: vkimura@ikit.ac.ip

Key Word : Polylactide / poly(ethylene glycol) / stereocomplex / scaffold

Abstract : PLLA-PEG-PLLA and PDLA-PEG-PDLA were synthesized by ring-opening polymerization of
L(D)-lactide in the presence of poly(ethylene glycol) (PEG) using tin octoate as a catalyst. Each of the
copolymers was dispersed into a water to obtain an aqueous suspension of the respective copolymers. Mixing of
the two enantiomeric suspensions gave a hydrogel depending on the temperature and concentration of the mixed
suspensions. We synthesized a series of block copolymers that could quickly occur the sol-gel transition at body

temperature. The suspension systems may be applied as the scaffold for cell injection.

Polymer Preprints; Japan Vol. 56, No. 2 (2007)

366



(R - B8]
Table 1LIZEE MY 7o vy a Ry v —DARERS T,
Table 1. Synthesis of PLA-PEG-PLA with different composition

entry Copolymer Feed ratio Yield Composition PLA-PEG-PLA Mn*! Mw/Mn"2
PLA/PEG(w/w) (%) PLA/PEG(w/w) (Da)
1L PLLA-PEG-PLLA 38/62 93 36/64 1300-4600-1300 7200 1.1
1D PDLA-PEG-PDLA 38/62 92 36/64 1300-4600-1300 7200 1.09
2L PLLA-PEG-PLLA 47/53 92 44/56 1800-4600-1800 8200 1.1
2D PDLA-PEG-PDLA 47/53 95 44/56 1800-4600-1800 8200 1.1
3L PLLA-PEG-PLLA 38/62 92 33/67 4900-20000-4900 29800 1.12
3D PDLA-PEG-PDLA 38/62 91 33/67 5000-20000-5000 30000 1.12
4L PLLA-PEG-PLLA 40/60 92 36/64 4150-15000-4150 23300 1.19
4D PDLA-PEG-PDLA 40/60 93 36/64 4150-15000-4150 23300 1.18
5L PLLA-PEG-PLLA 41/59 91 36/64 2850-10000-2850 15700 1.11
5D PDLA-PEG-PDLA 41/59 91 37/63 2900-10000-2900 15800 1.1
6L PLLA-PEG-PLLA 41/59 92 37/63 1750-6000-1750 9500 1.1
6D PDLA-PEG-PDLA 41/59 92 36/64 1700-6000-1700 9400 1.11
7L PLLA-PEG-PLLA 36/64 91 30/70 1300-6000-1300 8600 1.07
7D PDLA-PEG-PDLA 36/64 90 31/69 1350-6000-1350 8700 1.07
*1 Determined by 'H-NMR "2 Determined by GPC in THF

<entry 2L> R} <entry 2D> O 4wt%H#iE ¥ R TR LEBRSE 3 & 37CIEBNT Y A4
NVEBBR LI, FIEERIZ 6 5 ThoT, Zhit, TRETIRHBE LTS <1L> R <1D> %
RAWIEHED T AERR (10 4) L EHahk (Figl), —F. PEG #%E< L <7L> B
<TD> ZAVTIMEEBORRERF Lz & 24, A wt% DKL BRCTRAELEBSES & 37C
KBWTY V- TVBEBBRRLN, SALERMIZS 5 CTholc, hLDEELY . PLA 8RR PEG
HBET D L IEAD core(PLA) - shell(PEG) D85 o AAEAL L. TIALEEB~FEL RIFT L
Exb6hs, Biz, <1L1D> B LRk E (PLA/PEG) THD <6L> R <6D> ¥ HW\TH
MMEEBORBEIT o, TORR, 3wtnOHKEZRTRA LEEIES L, 37TCKHBNT Y -
TVEBBRI O, FUEREIZ 2 HLior, LiL, <ILID> LEELEERE Thas
<3L+3D>, <4L+4D>, <5L+5D> Z AW\ EHBAICHE. FRFN 1~5 wthDEEIC T VN VER
BRREON2D -1 (Fig.2), ZALDRBREY, 4 /UEEBIT. ) T oy s aR) -—Fo PLA
#HR, PEG $IREZBELT AL 3V bo— AT 3 L RNTRETHE = ERRBR ST, k. RIE,
SEAY A ZDT NALEBA~DEBIZ SN TR EED TV B,

25000
‘v Gel (gel time)
20000 .
~ R Sol <3L+3D>
e
15000 w
(@] <4L+4D>
w
o
5 10000 r CIL+ID> <6LH6D> ® <5L+5D)
EC (5 min) (2 min)
5000 | .,
ILH10> <2L+2D>
(10 min) (5 min)
Fig.l. Phase changes of the mixed 0 ! * ' ' ' '
suspension of PLLA-PEG-PLLA 0 2000 4000 6000 8000 10000 12000
(1300-4600-1300) and PDLA-PEG-PDLA Mn of PLA (Da)
(1300-4600-1300) at (a) 25°C and (b) 37°C
as compared with those of the single Fig. 2. Gelation behavior of PLA-PEG-PLA with different
suspension of PLLA-PEG-PLLA compositions.

(1300-4600-1300) at (c) 25°C and (d) 37°C.
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Cell Purification on the Biologically Active Surfaces

Tetsuji Yamaoka, Department of Biomedical Engineering, National Cardiovascular Center
Research Institute, 5-7-1 Fujishiro-dai, Suita, Osaka 565-8565, Japan

In the field of regenerative medicine, purification of stem cells is one of the most
important issues. Usually, mesenchymal stem cells (MSCs) are isolated by use of their
adhering nature onto tissue culture polystyrene dishes and purified with MACS system.
However, the isolated cell samples contain many subpopulations. To secure the safety of
MSCs transplantation in the clinical stage, it is necessary to develop much more effective
strategy for isolating homogeneous population of MSCs.

To separate the subpopulations of the MSCs, we focused on the surface marker density
that continuously changes with the differentiation stage of the MSCs. A novel cell
separation column that was immobilized with anti CD34 antibody was designed and prepared.
When the cells injected to the column, the cells roll on the inner surface of the column under a
flow condition like a rolling adhesion phenomenon of the leukocyte in the blood vessel. The
antibody density on the column surface was about 200pg/m> which was evaluated using
horseradish peroxidase-labeled antibody.

Two established cell lines, KG-1a (CD34 positive) and HL-60 (CD34 negative) cells
were successfully separated using the column and HL60 was eluted much faster than KG-1la.
Cells with high density of CD34 surface marker were contained in the delayed fractions, and
the content was increased with fraction number rise. In the next stage, the MSCs were
injected into the column and the similarly delayed fractions were observed as well as the
results for the established cell line. The CD34 expression level of MSCs in later fractions
was much higher than that in the first. The cells in each fraction were exposed to the
osteoblastic differentiation medium for four days and the expression of osteoblastic marker
gene was measured by real-time PCR analysis. The expression in isolated cells was largely
increased compared with that of the original MSCs indicating the cell populations possessing
high differentiated ability can be purified with the novel cell separation column.

Author: Tetsuji Yamaoka

Topic: Biomolecules and cells at the interfaces

Abstract-title: Cell Purification on the Biologically Active Surfaces
Keywords: Mesenchymal Stem Cell, Purification, Differentiation,
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Fig 2. Attachment of NIH/3T3 cells on PS dish(D ), PLLA _

o

ﬁlm(- ), and RGD modified ﬁ ). .Celis were seeded at
1.0 x 108 cells/film, and cultured for 1 and 6h at 37°C...

Functionalization of poly(lactic acid) nano fiber
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G-004 Novel strategy for in vivo MRI imaging of transplanted autologous
cells

V' Department of Biomedical Engineering, 2Department of Investigative Radiology, Advanced Medi-
cal Engineering Center, National Cardiovascular Center Research [nstitute

Tetsuji Yamaoka!!, Yoichi Tachibana . Jyunichiro Ennmi2'. Hidehiro lida®

Background: Recently, there has been an increasing interest in developing the cell transplantation
therapy. However, the fate and functionality of the transplanted cells were not clarified vet. It is then
necessary to develop a new safe technology to track the transplanted cells using the noninvasive
imaging system for a long period of time. To this end, we selected magnetic resonance imaging
(MRI) because MRI has been proven to be a particularly powerful tool for visualizing the tissues in

_ a high resolution.

In this studv, we have synthesized new contrast agents for cell tracking and detected the cellsin
vivo using MRL
Results: Novel contrast agents for labeling the targeted cells were synthesized by conjugating Gd to
poly (vinyl alcohol) (PVA). The relaxivity of these PVA-Gd conjugates was slightly higher as
Magnebist. which is typically used imaging agent. The intracellular behaviors of these PVA-Gd
conjugates were examined using FITC-labeled PVA-Gd. In this case, not only the viability but also
the proliferation rates of cells were not affected by the intracellularly delivered PVA-Gd. Further.
more, these PVA-Gd conjugates were retained stably in the cytosolic compartment up to 10 days. In
addition, the in vivo imaging by using MR was achieved.
Conclusion: PVA-Gd conjugates were synthesized and evaluated as MRI contrast agents. These
PVA-Gd conjugates have high ability as novel contrast agents for cell labeling. These results sug-
gested that the ability of these PVA-Gd conjugates to be employed in the study of biological phenom-
ena using MRI.

in vivo imaging
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P1-054 Surface modification of PLLA scaffolds using oligo(lactic acid)-
peptide conjugates

National Cardiovascular Center Research Institute
Tetsuji YAMAOKA
Keyword: Poly (Jactic acid) / scaffold / surface modification

In the tissue regeneration, failures in the tissues or organs would be recovered using living cells
and artificial extracellular matrix, called scaffold. Poly-L-lactic acid (PLLA) is one of the most
widely studied biodegradable polymers as scaffolds because of its excellent properties and the safety
in i vivo usage. On the other hand, the cell-adhesion property of the PLLA surfaces, which is of prime
importance for the scaffolds, is not necessarily satisfactory.

Oligo peptide including Arg-Gly-Asp (RGD) was selected as a model sequence for modifying
PLLA scaffolds. RGD oligo peptide was synthesized by the conventional solid-phase F-moc chemis-
ry, and the synthesized peptide was continuously conjugated to the biodegradable hydrophobic
moiety. The hydrophobic moiety is expected to stabilize the RGD sequence to the PLLA matrices.
These RGD-containing conjugates were added to PLLA solutions, and the mixed solutions were
processed into the film, fiber, and porous scaffolds.

The distribution of the conjugates in the scaffolds was evaluated under the confocal laser scan-
ning microscape. The cell adhesion to the modified PLLA scaffold was extensively improved depend-
ing on the physicochemical properties and the distribution of the conjugates. It is concluded that
these conjugates are useful for modifying PLLA scaffolds without changing the excellent mechanical
properties of PLLA.
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G-101 Purification and evaluation of MSCs on ligand-immobilized column
for cell transplantation

Department of Biomedical Engineering, Advanced Medical Engineering Center, National Cardiovas-
cular Center Research Institute, Suita 565-8565, Japan

Atsushi Mahara, Tetsuji Yamaoka

Alxn: Insufficient purify of mesenchyimal stem cell (MSC) is point out to be one of the most critical
problems for the autologous cell plantation. To develap a novel cell-purification procedure, we fo-
cused on the surface marker density of the MSCs that dramatically changes with their differentiation.
In this work, we designed a cell-separation column that was immobilized with antibody against the
cell surface marker. The separation profiles of MSCs and the differentiation property of the separated
populations were investigated.

Methods: Poly (acrylic acid) was grafted on the inner surface of silicone tube with the diameter of
0.5mm, and the anti-CD34 antibody was immobilized on the surface with carbodiimide activation
methods. The murine MSCs were injected into the column, and the subpopulation of isolated fractions
was evaluated by FACS analysis.

Results: When the MSCs were injected into the CD34-immobilized column, the elution time of MSCs
was largely delayed with surface marker density. The CD34 and Sca-1 expression of isolated MSCs in
the delayed factions were higher than that of the cells eluted rapidly, suggesting that the MSCs were
isolated on the novel column depending on the density of surface-marker. The isolated MSCs in each
fraction were cultured in the osteoblastic differentiation medium for 4 days. The expression level of
osteoblastic-specific gene which correlates with the differentiation tendency was higher than that of
unseparated MSCs,

Conclusion: Each isolated populations was at different stages in its differentiation, indicating that
this separation mechanism is useful for the cell ransplantation and fundamental research of MSCs.
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Fundamental study on electric impedance method using biopolymer gel
Hideo Kondo!, Takayuki Kita?, Dohiko Terada’, Kenichi Yamasaki',
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'Graduate School of Biomedical Engineering, Osaka Institute of Technology
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Three dimension culture of C2C12 cells on polypropylene fiber scaffold.
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Gene transfer in the radial-flow perfusion bioreactor for in vitro tissue regeneration
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Scheme 1. Ring-opening copolymerization of enantiomeric lactides in the presence of PEG to obtain
PLLA-PEG-PLLA and PDLA-PEG-PDLA
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Development of cell-injectable scaffolds using poly (lactic acid) - poly (ethylene glycol)

Tomoyuki Manoshiro®, Yoshiharu Kimura®, Yoichi Tachibana®, Atsushi Mahara®, Tetsuj Yamaoka®
'Department of Biomolécular Engineering, Kyoto Institute of Technology, Matsugasaki, Sakyo-ku, Kyoto
606-8585, TEL: 075-724-7804, FAX: 075-712-3956, e-mail: ykimura@kit.ac jp,

2National Cardiovascular Center Research Institute, 5-7-1 Fujishiro-dai, Suita-city, Osaka 565-8565.

kv



S54—4
RUBLERER R 5 rk— LK O B B AL & T ) %4
M=
(EIST B IR Rt S— BR 2L A P T 22 55)

1. 8 B 1970 F/. 35— %2 B (XFvih—LR) ELE-E R BGO B E S AMICKRS SN .
1990 FITIX, ARV T~ LEFBHERF v R—ILRLLEMBT 2 - BEEEARBIL . BERULT

. EESRMERCHRFERLEARNESh . BEETSARESISIESEHAI LI -, BAEROT
L Ea—RBELZLVEDTH 1=, TOBERIEFENMEIEATEST . FO—EIL. RE¥h—ILEEZED
. HHBEAROBA, S5, ZOFRM RN ERATERLSHIBERBEOENTH S5, LHL. B HEEE

BORERFTHEBEN., L5, BEEBROBANTET 2LEG5N 5,
L A BEEIRFOMIN—TRERBEGNASHEL. AFvR—LRICERSNDBEERLETETE
- BIELTE ., BA DT LT T RURBEEMS LT B AR ERRIVES 5 FOERGRAEREL,

B BEESEXET AR LD TE, AL RS LTI, MABEEIET H5-ODRER

L RYIFLLAYT—LENS SRR TOF REEIC BN D205 5 FH
. DAERRAL. TORE. RFLAIL T LI RBRENS 2 iR R

o

BB UIOAT LR YRR, BEAROB L - SREXIET SEKIETISRFvITFUT L. B
RV MIRBRMREER T IRULBRRF ok — LR OB EEIE- oL TEN T 5.

2. BREADIITNARXYR—IUE 7FILINAT—OOLGEEDARE
ELTEBSN TV SMBBIERCHS T, SRR ERESLEITEAL
o BRI RS EERHEROBE SMBEO+ LML R-d o liE T

L EOT I EBE AR AN RS LART. MIIAEXIETS
L HMHOBRR. IObhL REECICHRELTKEERMADE KRS NAZILTEE

- BRRRERHORREEED TS, B4l ARBERES. RYN-1v T
WFOIVNTERNGEDREGERRYT—LEER AT LML, RYHEEE

CBUTSMEAN X AE DU AT LERBL, 32E T ILIET RRERES
TR DR T LA X v — LR QBRI L=( 1),
BN ILDEKEFIOULIETHY . ZOMEBEEI-BNIE, 25

<. WIBEESSRT SEPNRERNALTLEOCENS. MBBRITEDT  Soriets rarm: b*
B oD I8 T L RAEvR—)LEEHNT, BREENLEIINIE  75Clorih LESLA+DES
(GFP)ERMT DSV AT L=y ITIRERF—EL. GFP(-)BELIETY i) @Teennmee
hELFRIBBEEBRETL . MINSIS UM F RS ESEELTEM

| HEFMELER. B RBRERHEEE T I ERTRENL,

3. AL XMERBRULBR/N\IFOFIL 35— F)ILIcH U CIRMBEAERIZEBETEAHEM. O

- DEIE. BREGHTIILVTRHET LERETHD, B4 ld, AT T IR FvR—LRELT, YT

HEBEERYTFLUTYT—IL(PEG) DEEHEES RGICLYTILF IOV R ESEOESRICHILE. 8
SN FIOvIHEEHRTIE. PEGHRIZEEHLCH T2 100,000 BLEERITT BN TE, HVH
- BEELBKMREEELGADL EBRMNS SN EEE T MRS MIC &Y. Ay, ToLL,

A AR CHEDHBRTCREF v R—LRELTRIATES, TOSKEICEY . BO TRERISATA
IWETH>Tz, PEGHERD EREELIT, BAEMNLFEL PN BN 87%DES . FAKEKE TS /KES
S%ICTELEL-, ChoNAFOFILOEABRR UEBEZEREL TESEFICIUNIROZL 73484
- MHAR)EHE S {EL in vitro [T 1T 2 HIBE % - IBTEM O B LT\ of-. SYrE TR AFTEHREOE RS

- BORGEEEILLEESS BREILFIOVIRBEKRCHLTHAPEEALLE- S ABEHHOES

R RERSELCHTIERESIMLETHY . FERMBEORELERTH o, S5 SYEEE
- ERREBETFIVISHLTERLLECS, 25—FABHARU SICE i 2 SEEHENERESN

“Highly functional poly(L—lactic acid)~based biomaterials, Tetsuji YAMAOKA (Department of Biomedical
Engineering, National Cardiovascular Center Research Institute, 5-7—-1 Fuyjishiro—dai, Siuta, Osaka 565-8565
Japan, TEL: +81-6-6833-5012 (ext2637), FAX: +81-6-6835~5476, E-mail: yamtet@ri.ncvc.go,jp

272



S3—1
HRBHEEXET A/ N(ATTFIUPL

@l B
(BN ERS R I - RATERTEE)

" — EMEERR(GTR)
1.8 8 ﬁiﬁﬁo)ﬁﬁﬁé‘%ﬂ!ﬂ'ét B1 0oLz DR Revoir == =
BY. KESTHENMWICHAEIATELIELELIE | znus(ﬂﬂﬁ;mﬁ;) ;
HRREZMHIBEASATOD . MERAELTIE. 20 BB Sauros— | g™ T
RN HE. AEMEELE BEREOROOREL Jf  sensww = E @S
BREINTIELBH, AR, ES WM. sy ‘ s oI
&, ZLOBN-HIRY—RIZHFNH A>T S, 1990 i f

FEYBBTRELTRIENLBEIE. RYTUI—b [ pamm.comm, g
B L IZHIR%EBIEL T, i vito © in vivo CHB [ HEH SR RRE |
BEBESELOTHY . PhDOPOBIcHi=5,

—%. B10O@OMEBEIL. HoHZEY B L ) BrEROR
BERBHMISIATEICLTABENREZRLOIF ETHD, BB CHRBE L. ABE. FRa%ic
BITEN—FILLLEBHE BEHICEBRIEShDEHFHIN, Bh-AB0RLBEINTNEA ., BiEH
HEERIEICRTTEEEEELBEINB->TLVS,

KRS HLTR, B IEZ BHICERIEL-0O0FELLT. (NHENREORKESE. (2)
BEEROBICBT5MERAE=—X. (3)BHiEMEEEE T ACPCIZELT. FRFAOIEMOKXLESIC
CHRETBLKEETIE, %(4)§E®T~vtbr 50T N—TCEHTWSMABHEE S A—
FARIEEBBELTRENALIL,

2. FHRBRMRSERATL AL BETINERSERRLLTE. BHRRDOEEEH ~OAHER
BRI 53 X0, Ficoll SEICKY BB SN -BEZHRBESNBLLATLSA ., ZOMIEARE L L—aTid, 84
IR LML SE T LB HEOMBARELTEY . BV OBBME~S LT 5T 8EELSAT
WE. W-T. BHEIT IR ESHETHE T4, BRBEABEDREOM LOA LT /A
JTr—avIiZBWTHEELGRELLES,

FIT. s aRimEA T EBRE YT -HI—FEICEAL MaErREY - —BEICLUSE

THET AMBIBNS L AT LERFKL TS KX TFLTIE. FEER LICRAZESEE CRIIL
HABREERBEERRAESMICO—Y T 922 EY lERET—h—EBREEVH R EOES
HEERE RIGESHRET 5. COERMNERERBICKYBMNORBY—H—LFOFEEHF T HMERE L
L—av Rl 5FETHS. HRELIEATLEZERNDZEIZEIY . 105 BEO BB T. REY—
H—BEIZEO>T MSC ZRBETERZL. BHUIZHLEENDF VRO I3V FERMIZH R CELT
ENBREMELH>TES -,
3. BiEHRONYFYT MRBEICLEEEECBENEN. BHEL-ERESDER - H1L-18
FEICKYEBEA BELI--HIZEEZ0H ., HIWE. BEL-HEINELETIEBERMBELGLIIHLTY
SEIUMRIETBIETHBELEZONEIFBTHS, BRMBBECEEMRBETE. RiEMEER
ELBETRATIIENRETHS, GFPEBMIBEGFP (—) T OXITHBHELT in vivo BIEAA—TY
B CEWHTELZN. NEIPABRTHD. ZOL3IZ, MRBIHEAEICKIAEBEFZERNICEHR-F
A HRLEVNRR T, MRBEAEEROMNREHMATET . BERAOREGZEF LLEH>TIS,

B alE. BESREMRITEBMISEN AL EEICT 3R MREESAMRIZEEZR ORMFELH

Bl COBMZEERTHIZE. BEMBOMBRERICRENMEXEICHSEEES F TR =D LEE
HEVFESHOILLISHBEIEIRWABALLED, B, ARV LB AS FOMRBRESMEZMFIL.
MO, MBI T IEREBRSE 012, BHFX VT B TOMBAREZHEMRIREREER
EED-, FORE. EHIN-HAOKBIEN L. 30— ILEERETHY . HEISOREIZRHOHN
Hhof-, KEEFICKY . KBMERW-ITEERTEICS T MR ERELAENREO AN X LERD
ABEIZHBMDHAH TH, B ERERIERICMZI A LITEY ., BRIEROUXIT. ZFROEEDRERE
SEL-ODEENEEETOIENTRRICLELSEHFEINDS,

1) RAFRFIFAHAILA(ERE—E. @hH—. IWAE = KER#B—F) . RRILEFA (2003)
Highly functional poly{L-lactic acid)-based biomaterials, Tetsuji YAMAOKA (Department of Biomedical Engineering, -
National Cardiovascular Center Research Institute, 5-7-1 Fujishiro—dai, Siuta, Osaka 565~8565 Japan, TEL:
+81-6-6833-5012 (ext2637), FAX: +81-6-6835-5476, E-mail: yamtet@ri.ncve.go,jp




