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THERAPEUTIC MONITORING OF MYCOPHENOLATE MOFETILE
DOSE BY TWELVE-HOUR-AREA UNDER THE CURVE TO AVOID
ACUTE REJECTION IN HEART TRANSPLANT RECIPIENTS

K Wada,’ T.S. Kato,? N. Oda? I Ochi)' Y. Maeda,’ A. Mano,?

T Kotake," T. Nakatani?® ' Department of Pbarmacy, National
Cardiovascular Center, Suita, Osaka, Japan; *Department of Organ
Transplantation, National Cardiovascular Center, Suita, Osaka, Japan

Purpose: Mycophenolate moferile (MMF) is widely used in heart
transplant recipients. Inadequate MMF dose would be a major risk
factor for acute rejection or adverse effects such as bone marrow
suppression, gastrointestinal disorder, and infection. However, the
refationship between the serum concentration of active metabolite
of MMF, mycophenolic acid (MPA) and the incidence of acute
rejection, therapeutic monitoring of MMF dose by trough level
(CO0) or 12-Hour-Area Under the Curve (AUCO-12) is still controver-
sial. We examined the impact of MPA CO and AUCO-12 on acute
rejection.

Methods and Materials: In 33 heart transplant recipients on MMF
therapy, MPA CO level and AUCO-12 were routinely measured within 24
hours_from endomyocardial biopsy (EMB) or when suspecting MMF
induced adverse effects. 16 patients were treated with tacrolimus(Tac)-
based and 17 patients were treated with cyclosporine(CSA)-based
immunosupression. .

Results: A total number of 186 MPA concentration measurements accom-
panied with EMBs were evaluated. MPA AUCO-12 were reduced when
EMBs showed acute rejection (Group AR+; greater than grade 2 rejection
according to the International Society of Heart and Lung Transplantation
Criteria), compared with EMBs showed no or only mild rejection (Group
AR-; grade 0, 1a or 1b rcjection)'(23.918.8 vs. 46.9+18.3ug/hr/ml,
P<<0.005). Patients with MPA AUC0-12 less than 24.1 had a significantly
high risk of developing acute rejection (60% sensitivity, 94% specificity),
and patients with AUC0-12 grater than 90.1 had a significantly high risk of
developing adverse events (40% sensitivity, 83% specificity). MPA CO levels
were not different between Group AR- and Group AR+. The incidence of
acute rejection or any adverse events were not different berween Tac-
based and CSA-based groups. .
Conclusions: Therapeutic monitoring of MMF Dose by MPA AUCO-12
reflect immunosuppressive efficiency and would be useful for avoiding
acuie rejection and/or adverse effects induced by inadequate MMF
therapy in heart transplant recipients.

320



The Journal Ot near dnd Lung lransplantation
Volume 26, Nuember 2S

Abstracts  $225

459

REDUCED SYSTOLIC STRAIN AND SYSTOLIC STRAIN RATE
COULD DETECT SUB-CLINICAL ACUTE REJECTION IN HEART
TRANSPLANT RECIPIENTS

C. Kamiya,' T.S. Karo,” N. Oda,’ A. Mano,’ K. Hashimura,’

S. Hashimoto,! K. Komamura,’ M. Kitakaze,' §. Kitamura,®

T. Nakatani? ’Department of Cardiovascular Medicine, National
Cardiovascular Center, Suita, Osaka, Japan; *Departimnent of
Cardiovascular Surgery, National Cardiovascular Center, Suita,
Osaka, Japan; 3Depm't-menz of Organ Transplantation, National
Cardiovascuiar Center, Suila, Osaka, Japan

Purpose: Invasive screenings for acute rejection’ by endomyocardial
biopsy (EMB) in heart transplant recipients are standard procedures.
Strain rate imaging (SRI) derived from tissue Doppler Imaging(TDY) is
sensitive in detecting sub-clinical myocardial abnormalities and could
potentially detect sub-clinical acute rejection in heart transplant recip-
ients.

Methods and Materials: 150 endomyocardial biopsies (EMBs) and
right heart catheterization were performed in 30 transplant recipients
(19 male, 11 female, 14 days 10 13 years -posttransplantation). Conven-
tional echocardiography and TDI were recorded within 12 hours of
EMB performed.

Results: According to the International Society of Heart and Lung
Transplantation Criteria, 110 EMBs (Group AR-) showed grade O or 1a
rejection, 40 EMBs (Group AR+) showed grater than grade 1b rejection.
Mean values of peak systolic strain (G and systolic strain rate Ry
were smaller in Group AR+ compared with Group AR- (24%5.9 vs.
30%8.1%, p<<0.001, 2.1220.56 vs. 3.17%1.18, p<0.01, respectively).
Early diastolic annular velocity at mitral annulus(E”) was smaller and the
ratio of peak early transmitral filling velocity and E' (E/E”) were grater
when EMBs showed grater than grate 3a rejection (9 EMBSs) compared
with those of lower than grade 2 rejection (141 EMBs), but both
parameters did not different berween Group AR+ and Group AR-
Hemodynamic parameters were not significantly different between the
groups.
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Development of acellular vascular graft having in vivo repols)ulational ability.

Dohiko TERADA'!, Kazuya SAWADA?, Hiroyuki OGAKA®, Tomo EHASHI’, Kaori HIRAKU®, Wakako
KAMATA’, Ken’ichi YOSHIDA®, Seiichi FUNAMOTO?®, Noritoshi NAGAYA®, Akio KISHIDA®, Toshia
FUJISATO’, Takeshi NAKATANT ('JAAME, 3-42-6 Bunkyo-ku, Hongo, Tokyo, 113-0033 Japan  2Osaka
Seikei College, 3-10-62 Aikawa, Higashiyodogawa-ku, Osaka, 533-0007 Japan *NCVC, 5-7-1
Fujishihro-dai, Suita, Osaka, 565-8565 Japan ‘FBRI, 2-2 Minatojimaminami, Chuo-ku Hyogo 650-0047
Japan  °Tokyo Dent. Med. Univ. Tokyo, 2-3-10 Kandasurugadai, Chiyoda-ku, Tokyo, 101-0062 Japan)
"Tel: +81-6-6833-5004 (Ext. 2362), Fax: +81-6-6835-5496, E-mail: terada@ri.ncve.go jp

Key Word: tissue engineering / acellular vascular graft / decellularization / elastin / calcification / repopulation
Abstract: An acellular vascular graft for regenerative medicine was developed from a porcine aortic tissue. After
dehydration heat cross-linking treatment, an aortic tissue was digested in an enzymatic solution to remove elastin
completely. The elastic fibers were digested enzymatically even after the cross-link and it was confirmed
histologically that the tissue has no elastic fiber and cellular components inside. The vascular grafts made of
miniature pig descending aorta were transplanted allogenically. There was no thrombus on the intimal surface
and aneurysm formation even after 3 months of the implantation. A large amount of the cell migration into the
graft was observed. These cells were identified immunohistologically as smooth muscle cells and fibroblasts.
And no calcific deposition was seen in the explanted graft after 3 months of the implantation. We conclude that
the collagenic vascular graft developed in this study may be adapted to the vascular tissue regeneration.
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Biocompatibility Evaluation of Poly(lactic acid) Nanofibers

Daisuke Ishii'’, Hui Ying Tang 23, Atsushi Mahara®, Sunao Murakami®, Tetsuji Yamaoka* and Tadahisa
Iwata'® (! Polymer Chemistry Laboratory, RIKEN Institute, 2-1 Hirosawa, Wako shi, Saitama 351-0198,
Japan Bioengineering Laboratory, RIKEN Institute, 2-1 Hirosawa, Wako-shi, Satiama, Japan *Malaysia
Science University, 11800 Penang, Malaysia “Department of Biomedical Engineering, Advanced Medical
Engineering Center, National Cardiovascular Center Research Institute, 5-7-1 Fujishiro-dai, Suita, Osaka
565-8565, Japan 5Department of Biomaterial Sciences, Graduate School of Agriculture and Life Sciences,
The University of Tokyo, 1-1-1 Yayoi, Tokyo 113-8657, Japan)

'Tel: +81-3-5841-7888, Fax: +81-3-5841-1304, E-mail: atiwata@mail.ecc.u-tokyo.ac.jp

Keywords : poly(lactic acid), nanofiber, biocompatibility

Abstract: PLLA and stereocomplexed PLA nanofibers were electrospun from the solution in 1,1,1,3,3,3-
hexafluoro-2-propanol. Biocompatibility of these nanofibers were evaluated by subcutaneous implantation
of nanofibers using rat model and nonenzymatic degradation in phosphate buffer at 37 °C for 4 weeks.
Characterization of nanofibers were performed by GPC, SEM, wide-angle X-ray diffraction, and optical
microscopy of hematoxylin-stained ultrathin sections.
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Analysis and control of tissue reaction against the scaffold for blood vessel regeneration

Yasuaki OKADA"?, Atsushi MAHARA', Yuichi OHYA??, Tatsuro OUCHI 2, Tetsuji YAMAOKA' (*National

Cardiovascular Center Research Institute, 5-7-1 Fujishiro-dai, Suita, Osaka 565-8565, Japan and “Faculty of
Engineering and *High Technology Research Center, Kansai University, 3-3-35 Yamate-cho,Suita, Osaka
564-8680, Japan) Tel: 06-6833-5012 (Ex.2637), Fax: 06-6835-5476, E-mail: yamtet@ri.ncve.go.jp

Key Word: scaffold / poly(lactic acid) / poly(ethylene glycol) / multiblock copolymer / blood vessel

Abstract: Films and porous materials of poly(lactic acid) (PLA) and PEG/PLA multiblock copolymers were
subcutaneously implanted to rats and the tissue reactions after a given period of time was investigated. A much
thicker encapsulation was observed against PLLA films than the case of multiblock copolymer films. The

tissue ingrowth against the porous materials also depended on the characteristics of the matrices.
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Electrospun nanofibrous scaffold made from PHA copolymers: fabrication, physical

characterization, tissue response and in vitro degradatlon
'RIKEN, *Universiti Sains Malaysia, 3Natlonal Cardlovascular Center Research Institute, *Tokyo Un1vers1ty
O TANG Hui Ying 2 - Daisuke Ishii ' - Atsushi Mahara >- Sunao Murakami * - Tetsuji Yamaoka > Kumar
Sudesh "? - Razip Samian * - Masahiro Fujita ' - Mizuo Maeda ' - Tadahisa Iwata *
<Introduction>
In response to the growing demand in the field of tissue engineering, past and on-going researches are focusing
on polyhydroxyalkanoates as potential biomaterials. The most common PHA, poly(3-hydroxybutyrate), has
limited application due to its high brittleness, poor processability and slow degradation'. The potential of three
types of electrospun PHA copolymers; poly(3-hydroxybutyrate-co-Smol% 3-hydroxyhexanoate) [P(3HB-co-
Smol%-3HHx)], poly(3-hydroxybutyrate-co-7mol%-4-hydroxybutyrate) [P(3HB-co-7mol%-4HB)] and poly(3-
hydroxybutyrate-co-97mol%-4-hydroxybutyrate) [P(3HB-co-97mol%-4HB)], as medical implant was
investigated in this study because they have wider range of mechanical properties and thermoplastic applications
as well as improved bioabsorption compared to P(3HB). Recently, electrospinning has emerged as one of the
simple and versatile methods in preparing medical biomaterials with dimensions approaching the native profile
of extracellular matrix. Thus, in this study, electrospinning was used to develop nanofibrous PHA copolymer
scaffolds in aim of achieving enhanced biocompatibility, mechanical properties and bioabsorption.
<Experiment>
For electrospinning, 1wt% of each PHA copolymers; [P(3HB- co-5mol%-3HHx)] (Mw = 1.4 x 10°), [P(GHB-co-
7mol%-4HB)] (Mw = 9.6 x 10%) and [P(3HB-c0-97mol%-4HB)] (Mw = 8.5 x 10° ), was prepared by dissolution
in 1,1,1,3,3,3-Hexafluoro-2-propanol. The electrospun PHA copolymers were implanted subcutaneously in
Wistar rats for 4 and 12 weeks of in vivo evaluation. The in vitro degradation of the electrospun PHA
copolymers was also investigated by exposing them to phosphate buffer solution (pH 7.4, 37°C) for 4 and 12
weeks. The degrees of in vivo and in vitro degradation were evaluated using scanning electron microscope,
tensile test, gel permeation chromatography and wide-angle X-ray diffraction. The trssue response towards the
implanted PHA copolymers was determined by histological observation. .
<Results and Discussion>
SEM revealed that both the in vivo and in vitro surface erosion of the
electrospun PHA copolymers progressed dependently on the individual
fiber dimensions and monomeric contents. Tensile test showed that while
the Young’s modulus is influenced by the monomeric contents, the
ultimate tensile strength of all the electrospun PHA copolymers is mainly
affected by the geometrical structures of the fibers. The mechanical
properties demonstrated by all samples were comparable to those of
human skin thus suggesting that their structures are able to provide
sufficient biomechanical support. GPC showed that bioabsorption proceeds  Fig. 1 Electrospun P(3HB-
much faster than in vitro biodegradation. The local tissue response to all c0-97mol%-4HB)
the samples was found to be mild and hence confirming their
biocompatibility. This study demonstrated that PHA copolymers are successfully electrospun to create
nanofibrous scaffolds with improved biocompatibility, mechanical properties and bioabsorption.
<References>
1. Saad, G.R.; Lee, Y.J.; Seliger, H. J Appl Polym Sci 2002, 83, 703-712.

Electrospun nanofibrous scaffold made from PHA copolymers: fabrication, physical

characterization, tissue response and in vitro degradation
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Abstract:  Poly(3-hydroxybutyrate-co-5mol%-3-hydroxyhexanoate), poly(3-hydroxybutyrate-co-7mol%-4-
hydroxybutyrate) and poly(3-hydroxybutyrate-co-97mol%-4-hydroxybutyrate) were electrospun in aim of
fabricating scaffolds with enhanced biocompatibility, mechanical properties and bioabsorption. X-ray
diffraction revealed that P(3HB-co-Smol% 3HHx) is highly crystalline, thus showing the highest Young’s
Modulus but slowest bioabsorption rate. Interestingly, the mechanical properties of all as-spun nanofibers were
found to be comparable to those of human skin. This study demonstrated that high 4HB content facilitates rapid
bioabsorption and elicits minimal tissue inflammation in vivo.
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Fig.1. the radial-flow perfusion bioreactor

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

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

'Tel: 06-6833-5012 ( 2637 ) Fax:06-6835-5476 E-mail:yamtet@ri.ncve.go.jp

Key Word: vascular tissue / radial-flow perfusion bioreactor / smooth muscle cell / PLA scaffold / VEGF gene
Abstract: We have been studying the regeneration of vascular tissue in the radial-flow perfusion bioreactor, and
the novel perfusion seeding/culture system was successfully established. In the present research, in vitro reverse
transfection of the smooth muscle cells with VEGF gene using a novel hydrophobic carrier (S-polymer) in the
perfusion bioreactor was investigated. PL.A scaffold was coated with pVEGF/S-polymer polyplexes and set in
the reactor. A smooth muscle cell suspension was applied to this system and cultured for 72 hrs, and the amount
of VEGF gene was evaluated by RT-PCR measurement for VEGFmRNA. The S-polymer lead to very high gene
expression under the perfusion bioreactor relative to the naked pVEGF coating.
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Surface modification of PLLA scaffolds using oligo(lactic acid)-peptide conjugates
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Keywerd: Poly(lactic acid) / scaffold / surface modification

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.
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Synthesis of new contrast agents of MRI for cell tracking

Yoichi, Tachibana'; Jyunichiro, Ennmi? Hidehiro, lida® and Tetsuji, Yamaoka'. (' Department of
Biomedical Engineering, Advanced Medical Engineering Center and > Department of Investigative
Radiology, Advanced Medical Engineering Center, National Cardiovascular Center Research Institute)
TEL: +81-6-6833-5012 (ext 2621) FAX: +81-6-6835-5476 E-mail: yamtet@ri.ncvec.qo.ip

Key Word: MRI / contrast agent / cell tracking / cell transplantation

Abstract: Novel contrast agents were synthesized by conjugating Gd to PVA. The intracellular
behavior of these PVA-Gd conjugates was examined using FITC-labeled PVA-Gd. Furthermore, the
ability of these PVA-Gd conjugates to enhance the contrast in the MRI image of the cells was studied.
At a high concentration, enhanced image of the cells was observed.
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Introduction

Although an artificial blood vessel is in general use, the
development of regenerative vascular grafts is strongly
desired especially for the pediatric patients. To
reconstruct the tissues mainly composed of extra cellular
matrix such as arterial tissues or heart valves, an
appropriate structural matrix as the scaffold for cell
growth is needed [1]. There are many research works
related to artificial grafts made of biodegradable synthetic
materials. However, it is still difficult to control the
biodegradability due to their hydrolysis, adapt the
mechanical properties required in the artery, and
reproduce complex shape such as an aortic arch. In this
study, regenerative collagenic vascular grafts were
developed from porcine aorta by removing cells and
structural proteins except collagen from the tissue. They
were transplanted to miniature pigs and in situ
repopulation was studied.

Materials and Methods

Porcine aorta was isolated from the Clawn miniature pig
(Japan Farm, Co. Ltd.). The tissue was placed in a
vacuum oven at 120°C to cross-link collagen fibers.
Elastin fibers were then taken away form the tissue by
enzymatic digestion using elastase of 0.56 w/ml in tris
buffer solution including CaCl, of 10 mM and NaN; of
0.02% at 37°C with gentle stir. The tissues were incubated
in 80% ethanol solution for 3 days at 37°C to remove
phospholipids from the inside. The obtained tissues were
subjected to histological and biomechanical studies. The
vascular grafts made of miniature pig descending aorta
were transplanted allogenically. After 3 months of the
implantation, the grafts were explanted and examined
histologically.

Results and Discussion

The elastic fibers were digested enzymatically even after
the cross-link and it was confirmed histologically that the
tissue has no elastic fiber and cellular component inside
(Fig. 1). The collagen fibers remaining in the tissue were
also degraded completely by collagenase and it means
that the biodegradability of the tissue was not affected by

Fig.1 Histological staining of the cross-section of
vascular grafts. Left, H.E. staining; Right, EVG staining,
The bars in the pictures are corresponding to 200 pm.

the cross-linking treatment. Biodegradability is one of the
most important property as a regenerative graft. The
tensile strength certainly decreased after the enzymatic
treatment, however an appropriate cross-linking could
reduce the decline in tensile strength. The graft may be
applicable not only to the pulmonary artery but to the
other arteries. There was no thrombus on the intimal
surface and aneurysm formation even after 3 months of
the implantation (Fig. 2).

Fig2 The intimal surface of the explanted graft. Implantation
period was 3M. Scaffold part is shown in the figure.

A large amount of the cell migration into the graft was
observed (Fig. 3). These cells were identified
immunohistologically as smooth muscle cells and
fibroblasts. And no calcific deposition was seen in the
explanted graft after 3 months of the implantation.

Fig.3 H.E. staining of the cross-section of the explanted
graft. Implantation period was 3M. The bar in the figure
is corresponding to 200 pm.

The processed graft may have better ability to promote
cell infiltration and tissue remodeling compared with the
acellular tissue without elastin digestion since the tissue
may have more porous structure. We conclude that the
collagenic vascular graft developed in this study may be
adapted to the vascular tissue regeneration.
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Effect of the stretch culture of mesenchymal stem cells on their differentiation into skeletal muscle cells
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Introduction

Replacing lost soft tissue due to trauma, diseases, or
congenital anomalies is still challenging issue in plastic
and reconstructive surgeries. In vitro tissue engineering
of functional skeletal muscle would be an important
subject because to provide physiological functions and
physical shape by transplantation of tissue-engineered
muscle would increase quality of patients’ life.

Recently, it is reported that mesenchymal stem cells have
ability to differentiate into skeletal muscle cells in
conventional monolayer culture by addition of 5-
azacytidine to their medium.” On the other hand, it is
well known that dynamic stretch culture induces
differentiation of the satellite cells and myoblasts into the
skeletal muscle cells.”

In this study, mesenchymal stem cells were cultured in an
acellular tissue scaffold, and the effects of the stretching
of the scaffold on cultured cell differentiation were
investigated.

Materials and Methods

The acellular miniature pig skeletal muscles as the
scaffolds for cell culture were prepared by cold isostatic
ultra-high pressuring of 980 MPa for 10 min followed by
washing process. Mesenchymal stem cells were isolated
from femoral bone of SD rats weighing 200 g and
cultured on collagen-coated dish.

Two or three times subcultured cells were harvested from
dishes and inoculated in the scaffolds by centrifugal force
(100 g x 1 min. x 6 times), and the scaffolds with cells
were placed in chambers (Fig. 1A). After 4 h, medium
was added in each chamber, and cells were cultured for 3
days.

After 3 days of culture, scaffolds were transferred into the
silicone chamber and were clipped at both edges of
oblong scaffold. The scaffolds were then statically
stretched up to 110% length of the scaffold and kept that
length (Fig. 1B). As a control, cells were cultured in the
original length of the scaffold.

Fig. 1. Cells cultured in the scaffold. A) After cell inoculation into the
scaffold, cells were cultured in the chamber for 3 days. B) On the 3"
day of pre-culture. scaffold were clipped at both edges and stretched

The effect of the elongating stimulation on the cells was
evaluated by the cell shape in the scaffold and skeletal
muscle specific marker expression rate by RT-PCR.

Results and Discussion

No nucleus was observed in the acellular skeletal muscle
and the scaffold maintained original elastic modulus. Tn
some area, small vessel paths were remained in the
scaffold. This means the scaffold may have a possibility
to be vascularized and easily reconstructed to skeletal
muscle after transplantation.

During first 3 days of culture, cells were well grown in
the scaffold. All scaffolds were shrinked following cell
proliferation. Histological cbservation showed that cells
were existed not only the edge of scaffold but in the
collogenous region of the inner part of the scaffold.

After 3 days of static stretch stimulation, cells were
elongated along the stretched direction (Fig. 2A). In some
area, cells were likely to be fused as known in the
mycblasts differentiation into skeletal muscle cells. On
the other hand, ail cells in the control group showed round
shape (Fig. 2B).

Fig. 2. Histological evaluation of the cells afier stimulation. A)
Statically stretched cells were elongated in the scaffold (circled area).
B) Cells that were not stretched showed still round shape {circled area).

Conclusions

In conclusion, statically stretch stimulation in the
mesenchymal stem cells cultured in the acellular scaffold
may have possibility to effect on induction of cell
differentiation into the skeletal muscle cells.
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OBJECTIVES: Tissue-engineered grafts may have the advantage of growth potential
and anti-infection compared with current artificial devices. Biodegradable materials such
as polylactide and/or polyglycolide are commonly used for the scaffolds. However, since
they are degraded by a simple hydrolysis, it is not easy to have enough mechanical
strength in the aortic tissue. Regenerative grafts made of collagenous tissue have been
developed by an elimination of elastin and cellular components from porcine aortas.
METHODS: Porcine aortas were cross-linked in a vacuum oven followed by elastase
digestion. They were implanted at descending aorta through left thoracotomy in the
surgery carried out with single clamp technique. Postoperative anticoagulation or anti-
platelet therapy was not instigated. They were explanted 4, 12, and 24 weeks after the
implantation and examined histologically and immunohistologically.

RESULTS: There were no cells and elastin fibers observed in the tissues treated. The
amounts of DNA and phospholipids were lower than 5% of the native. The breaking
strength was lower than that of the native aorta but higher than of the native pulmonary
artery. 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 smooth muscle cells and fibroblasts after 12 weeks. There
was no calcium deposits observed in the graft.

CONCLUSIONS: The residual phospholipids and denatured elastin fibers may cause
the calcification after the graft implantation. This process eliminates these substances and
may be useful for having regenerative scaffolds for the vascular tissue regeneration.
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(115) Development of the Regenerative Vascular Graft Having
an In Vive Repopulationality

Terada D., Sawada K., Ogata H., Ehashi T., Hiraku K., Kamata
W., Yoshida K., Funamoto S., Nagaya N., Kishida A., Fujisato T.,
Nakatani T.

Osaka institute of Technology, Dept Biomed Eng, Osaka, Japan

Although an artificial blood vessel is in general use, the develop-
ment of regenerative vascular grafts is strongly desired especially
for the pediatric patients. In this study, regenerative collagenic vas-
cular grafts were developed from porcine aorta by removing cells
and structural proteins except collagen from the tissue.

Porcine aorta was isolated from the Clawn miniature pig (Japan
Farm, Co. Ltd.). The tissue was placed in a vacuum oven at 120°C
to cross-link collagen fibers. Elastin fibers were then taken away
form the tissue by enzymatic digestion using elastase of 0.56 uw/ml
in tris buffer solution at 37°C with gentle stir. The tissues were
incubated in 80% ethanol solution for 3 days at 37°C to remove
phospholipids from the inside. The obtained tissnes were subjected
o histological and biomechanical studies. The vascular grafts made
of miniature pig descending aorta were transplanted allogenically.

There was no thrombus on the intimal surface and aneurysm
formation even after 3 months of the implantation. A large amount
of the cell migration into the graft was observed. These cells were
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identified immunohistologically as smooth muscle cells and fi-
broblasts. And no calcific deposition was seen in the explanted
graft after 3 months of the implantation. Currently long-term im-
plantation experiments, 6 and 12 M, are in progress.

The processed graft may have better ability to promote cell
infiltration and tissue remodeling compared with the acellular tis-
sue without elastin digestion. We conclude that the collagenic
vascular graft developed in this study may be adapted to the vas-
cular tissue regeneration,
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(303) Novel Cell Seeding Method for the Tissue-derived Acel-
lular Scaffolds
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erative Medicine & Tissue Engineering, Osaka, Japan
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For purpose to repair soft tissues, many research groups have been
using porous scaffolds incorporated with cells in vitro or in vivo.
General way for seeding cells in porous scaffold is dropping cell
suspension on it, and then the cells may impeneirate into the
scaffold spontaneously. However, it is not easy to seed cells com-
pletely inside of the scaffold having small pores. In this study, non-
needle injector was applied to cell seeding into the tissue-derived
acellular scaffolds.

The acellular cardiac muscle scaffolds were prepared by cold
isostatic ulra-high pressure treatment (980 MPa for 10 min. at
4 degree Celsius) following washing steps. Cuitured 1929 cells
were harvested from the culture dish and suspended in the PBS(-)
at the density of 1.0x 108 cells/mL. They were then injected into
the acellular scaffold with the non-needle injector for percutaneous
insnlin administration (SHIMAJet®; Shimadzu Corporation, Ja-
pan) or the conventional syringe.

From the histological study, all nuclei were washed out from the
scaffold and small pores in the range of 20-50 um were observed
among the cell skeletons. Most of the cells seeded into the scaffold
with the injector were stained by calcein-AM as viable cells 24 hrs
after the injection. They were scattered over a wide area in the
scaffold, whereas the cells were located in cellular aggregation
when injected by the conventional syringe. In conclusion, the non-
needle injector may be suitable for the cell seeding into the small
pore scaffolds.



