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Host response to biomaterials significantly affect on the tissue
regeneration by scaffold implantation. It is well known that chronic
inflammation and material encapsulation severely disturb functional
cell infiltration and reconstruction of proper tissue. However, it is
unknown which early host responses can be useful for predicting
successful tissue regeneration. To investigate their relationship, two
kinds of biodegradable materials were implanted subcutaneously in rats.
High molecular weight PLLA discs or PLLA/PEG block copolymer
discs were used as hydrophobic or hydrophilic material, respectively.
The encapsulation thickness, number of migrated neutrophils, and
cytokine expression levels around the material were evaluated for one
month. Encapsulation thickness around the hydrophobic disc was
remarkably higher than that around hydrophilic disc. Neutrophil
migration to hydrophobic disc was constantly increased during the
experimental period, although transient increase during 1 week after
implantation was observed at hydrophobic disc. Four types of cytokines
associated with promotion or inhibition of inflammation or wound
healing were evaluated by realtime PCR. All types of cytokine around
hydrophilic disc were significantly low, and the material is thought to be
less recognized by host immunity. In the case of hydrophobic material
implantation, both pro-wound healing/pro inflammation and anti-
wound healing/anti inflammation type cytokines were highly expressed
during 1 week after operation. Such cytokine expression pattern may be
related to hydrophobic material-induced encapsulation and constant
neutrophil migration which disturb tissue regeneration. Therefore,
successful regeneration can be predicted by early expressions of anti
wound healing/pro inflammation or pro-wound healing/anti
inflammation type cytokine, and material modification is needed to
induce such cytokine expressions.
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To recover from corneal blindness, comeal transplantation is the most ongoing
method at present day. However, many patients who have comeal trouble are
waiting for comeal transplantation because of donor shortage. Therefore
artificial corneas have been studied based on various materials and concepts
Unfortunately. each artificial cornea has respective problems. Especially, there
areno artificial corneas that canregenerate the corneal stromal portion. Recently,
decellularized tissues are attempted to use for tissue regenerative scaffold
Dece[l]arizsd tissues are free from cells and antigens so that immune rejection
risk will be suppressed. Moreover, if structure of extracellular matrix can keep
afier decellularization process, it will be 2 good scaffold. Thus, we successfully
fabricated a decellularized comnea using ultra high hydrostatic pressure. This
novel method is more safety than general method using detergents because of no
sk for residues of chemicals. In this study, we investigated in vitro features of
our decellularized corea and in vivo performance  Porcine cornea was
decellularized using ultra high hydrostatic pressurc. After decellularization,
© eated corneas were examined using histological technique. Light and electron
i microscopy revealed that there were no cells in decellularized comea and
* collagen structure in corneal stroma was maintained comparatively. For in vivo
% examination, 6 mm disc of decellularized cornea was made and implanted into
rabbit comeal pocket with a 2 mm diameter epithelium defect. Six month after
implantation, there were only few inflammation around the implanted area with
newly formed epithclium above the epithelium defect site. Details will be
presented and discussed
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357 Capillary Network Tissue Engineering using Decellularized
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Blood supplying is one of the key factors for realizing the large-scale tissue
and organ regeneration. One strategy is the use of acellular tissues which
have capillary network by nature. In this study. we tried to use the
decellularized liver as the capillary network matrix for nutrient and oxygen
supply. The decellularizing condition and capillary network were studied.
Rat liver including its portal vein and inferior vena cave pedicle were
surgically obtained from 10 weeks-old male Wister rats by median
laparotomy. Portal vein and inferior vena cave pedicle were cannulated with
indwelling needle and flushed with phosphate-buffered saline (PBS)
containing penicillin-streptomycin, heparin. For decellularization, the isolated
rat liver was perfused with PBS containing sodium deoxycholate. The
decellularization was confirmed by hematoxylin-eosin (HE) staining. The
3D structure images of its capillary networks were analyzed by microCT
scanning using oypalomin®300 as contrast medium.

By changing perfusing condition, the decellularized liver was prepared
successfully. MicroCT analysis and the HE staining revealed that the
capillary network was easily damaged by decellularization process. Under
the optimal condition, the 3D structure of capillary network could be
maintained, and it seemed to be possible to perfuse nutrients to surrounding
tissucs.
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Small-diameter vascular grafting is commeonly performed surgical proced
coronary bypass operation and dialysis shunt. The candidates of
autogenous vessels, allogenic vessels and artificial vascular grafts, howeve
grafts have some problems such as necessary invasive treatment, defici
supply and lack of blood compatibility. So, the development of more
grafts is eagerly anticipated. We have reported the preparation of decell
tissues by ultra high pressure (UHP) method. UHP methed is a
decellularized technology which accomplished the high efficien
decellularization and sterilization effect (nicroorganisms are killed at 3,0
and almost all viruses are inactivated at 6,000 atm). Using the UHP stu
already reported that decellularization of cornea which tissue can’t decell
for detergent method. In this study, we prepared a decellularized small

vessel from porcine tissue using UHP method. Porcine carotids were press
at 10,000 atm and 30°C for 10 min, and then immersed in culture medif
containing DNase 1, antibiotics for 14 days and 80% ethanol for 3 daysto
the cellular debris. The decellularized carotids were evaluated by histo
study (H-E staining, EVG staining), DNA quantification, protein quantificati¢
SEM observation and mechanical test. The decellularization was archiv;
the ECM structures of carotids were maintained in decellularized vessels by.U
The mechanical property of the decellularized carotid tissue did not
throughout the process. These results indicate that the decellularized carotid
UHP method would be useful as small-diameter vascular grafi for regenes
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Most the of collagen matrix which is being used in tissue engineering
and regenerative medicine is gel or sponge. This type of collagen matrix
isgood in vitro cell culture, but cannot be directly used in our body, for its
high inflammatory response and poor mechanical property performance.
Our goal is to prepare an artificial extracellular matrix (ECM) which
possesscs the same physical and biological property as that of native
ECM. As a first step for constructing an artificial ECM, we tried to
prepare a collagen matrix with similar structure of native ECM. To
achieve this goal, we executed fibrillogenesis of collagen triple helix in
0.9wt% NaCl and 0.02M Na,HPO, aqueous solution using dialysis
cassette. The resulting collagen matrix was composed of microfibrils
which regulated D-periodicity. However, the collagen matrix prepared
in this manner showed low mechanical strength and high swelling ratio.
To make the collagen matrix much stronger, we executed air-drying to
obtain a tougher collagen matrix (dry collagen matrix) which possesses
viscoelastic property and high Young’s modulus. The dry collagen
matrix was composed of microlayers formed by the slow water
¢vaporation. The collagen matrix showed bioinert property i vivo,
implying that it is not recognized as the foreign substance. These results
indicate that the constructing of a collagen matrix which possesses the
resembling structure to that of native ECM would able to lead us to apply

e collagen in tissue engineering and regenerative medicine where the
tough mechanical strength is required
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Preparation and Characterization of Collagen/Phospholipid Polymer Hydrid Gel Designed for Artificial Cornea

K. Nam, T. Kimura, and A. Kishida
Division of Biofunctional Molecules, Institute of Biomaterials and Bioengineering Tokyo Medical and Dental University
2-3-10 Kanda-Surugadai, Chiyoda-ku, Tokyo 101-0062, JAPAN

Introduction: To use a collagen gel for artificial cornea,
reinforcement of physical and biological properties is
required, since it is impossible to direct apply the
collagen gel to an eye. We have developed a novel
method to prepare an artificial cornea using a transparent
collagen film. N-(3-dimethylaminopropyl)-N'-ethyl-
carbodiimide (EDC) and N-hydroxysuccinimide (NHS)
was used as cross-linker and ethanol/water co-solvent
was used for the reaction solvent [1]. To increase the
mechanical strength and to make the artificial cornea
bioinert, 2-methacryloyloxyethyl phosphorylcholine
(MPC) polymer, a well-known material for its blood
compatibility [2], was immobilized on the collagen
film-type gel. The physical and biological properties of
this gel were characterized in order to investigate the
possible application of the collagen gel as a new type of
artificial cornea.

Materials and Methods: A transparent collagen film
was fabricated (/=0.018mm) and was cross-linked with
EDC and NHS in ethanol/water co-solvent (30% ethanol,
v/v) for 24 hrs at 4°C to prepare an intrahelically
cross-linked collagen film-type gel (EN gel) [3].
Poly(MPC-co-methacrylic acid) (PMA) was cross-
linked with collagen film using EDC and NHS in
ethanol/water co-solvent (30% ethanol, v/v) for 24 hours
at 4°C to make a MPC-immobilized collagen gel (MiC
gel). X-ray photoelectron spectroscopy (XPS) and
scanning electron microscope (SEM) was used to
characterize the surface of the hybrid gel. Swelling ratio,
free amine group analysis, and mechanical test was used
to characterize the cross-linking efficiency. Biological
behavior was observed using cell adhesion test in vitro
and tissue compatibility in vivo.

Results and discussion: EN gel and MiC gel remained
transparent after the preparation procedure. In the
ethanol/water co-solvent, the triple helix of the collagen
did not denature. These imply that addition of ethanol
would not affect the structure of the triple helix. This is
because the tertiary structure of the collagen would not
be affected by monohydric alcohols [1]. The
cross-linking ratio was characterized by calculating the
reacted amine group contents (%). Both EN gel and MiC
gel showed 2-fold increase in the cross-linking ratio
compared to that prepared in pH-controlled aqueous
solutions. This is because the ethanol would prevent the
hydrolysis of EDC and the protonation of the carboxylate
anions of collagen can be prevented.

The SEM image of EN gel showed that the surface is
very smooth and non-porous, while the fracture surface
is porous. In the case of MiC gel, the porous structure of
the fractured surface would disappear, implying that the
collagen-PMA is actually blended. It is thought that the
PMA has diffused into the collagen film during the
cross-linking procedure.

The mechanical strength of the EN gel and MiC gel
showed that the collagen gels would become brittle by
the cross-linking. The strain rate for the collagen film

(stabilized in alkaline pH aqueous solution) was
approximately 30%, while that for EN gel and MiC gel
was less than 15%. The Young’s modulus increased for
the cross-linked collagen gels and showed tough
behavior. This is because the cross-linking between the
triple helices for EN gel and cross-linking with PMA for
MiC gel has brought the brittleness of the collagen gel.
The biological property of the collagen gels was
observed in vitro and in vivo. The adhesion of the cell
had decreased by the polymer cross-linking, indicating
that intrahelical cross-linking can suppress the cell
adhesion [4]. However, it did not suppress the
proliferation of the cell. For MiC gel, both cell adhesion
and proliferation was suppressed due to the existence of
MPC head groups [2]. The lowest cell adhesion was
observed for glutaraldehyde cross-linked collagen gel
(G-gel), but this was revealed to be caused by the toxicity
of the glutaraldehyde. When the gels were implanted
subcutaneously in rats, the chronic inflammatory
response and encapsulation for collagen film and G-gel
had occurred, but no significant inflammatory response
for EN gel until 8 weeks of implantation and MiC gel
until 24 weeks of implantation was observed (Figure 1).
This implies that the MiC gel possesses bioinert property
against the living tissue, which prohibited acute and
chronic inflammatory reaction.

>

P i =

& -

Figure 1. hematoxylin and eosin (H-E) stained
histological images of the respective collagen gel
after 8 weeks of implantation.

Conclusions: The high rate of MPC polymer was
cross-linked with collagen microfibrils to make a
transparent  collagen/polymer  hybrid gel. The
mechanical strength increased by the cross-linked
network. Possession of MPC polymer on the surface
suppressed the adhesion of the cell in vitro and
inflammatory  reaction in vivo making the
collagen/polymer hybrid gel bioinert and suitable for
artificial cornea.

References: [1] Nam K e7 al. Macromol Biosci, 8, 32,
2008. [2] Ishihara K. Sci Technol Adv Mater, 1, 131,
2000. [3] Nam K et al. Biomaterials, 27, 1,2007. [4]
Nam K ef al., Biomaterials 28, 3153, 2007.
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Analysis of Host Response against Different Surface
Materials for Tissue Regeneration

Tomo Ehashi*?, Tetsuji Yamaoka®*
‘Department of Biomedical Engineering, National Cardiovascular Center Research Institute, 2JST-CREST

Introduction: Host body response against scaffold biomaterials in soft tissue regeneration is different from the
response against microorganisms or virus. Non specific adsorption of protein on a biomaterial surface is the most
critical factor for material rejection. Host responses such as monocyte migration or collagen deposition have been '
investigated using some kinds of biomaterial, which surface hardly adsorb humoral proteins. However, details of
responses have unsolved. It is important for successful tissue regeneration to analyse host response and to design
host response-regulative scaffold. In this study, therefore, biodegradable materials were adopted as hydrophobic
or hydrophilic surface biomaterials, and early host responses were investigated.

Material and Mcthod: Poly lactic acid (PLLA) polymer and PLLA copolymerized with polyethylene glycol
(PLLA/PEG) were used as hydrophobic and hydrophilic surface material, respectively. Disc shaped materials (¢
=6 mm, 200-500 pm thickness) were implanted subcutaneously in rats. The implanted materials with surrounding
tissue were resected up to 1 month postoperation, and the encapsulation thickness and migrated neutrophils were
evaluated. Four kinds of cytokine expressions (IL-1B, IL-6, IL-10, and TGF B) were analysed using realtime PCR.
Results: Encapsulation thickness around PLLA was significantly higher than that of PLLA gel. Number of
migrated neutrophil around the PLLA increased during 1 month after operation, although the number around
PLLA/PEG was higher at | week than 1 month postoperation. Expression pattern of four cytokines which relate
to inflammation and wound healing were used to analyse expression patterns corresponding to material surface
chemistry. In PLLA/PEG surrounding tissue, these cytokines scarcely expressed. On the other hands, IL-1B and
IL-10 expressed during 1 week after operation in PLLA surrounding tissue, and these expressions dramatically
decreased afterwards.

Discussion: Excessive material encapsulation and long-term neutrophil migration disturb tissue regeneration.
Considering from these points, PLLA/PEG is expected to be more optimal material than PLLA. However, relation
between the cytokine expression pattern and tissue regeneration could not be elucidated. Thus, analysis of diverse
cytokine and chemokine expressions will be needed to find the regulatory factors which induce successful tissue
regeneration.
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P-114 Peripheral nerve regeneration using PLA nanofiber conduit modified with
neurite outgrowth promoting peptide-oligo (lactic acid) conjugates in the
rat

Sachiro Kakinoki' %, Sho Uchida" 3, Tomo Ehashi® 2, Akira Murakami® and
Tetsuji Yamaoka''2

'"Department of Biomedical Engineering, National Cardiovascular Center Research Institute,
5-7-1 Fujishirodai, Suita, Osaka 565-8565, Japan, 2JST, CREST, 5 Sanbancho, Chiyoda-ku,
Tokyo 102-0075, Japan, 3Department of Polymer Science and Engineering, Kyoto Institute of
Technology, Kyoto 606-8585, Japan

Autologous nerve graft has been used for treating injured nerve regeneration.
However, the extraction of normal nerve lead to permanent loss of the donor nerve function,
and size mismatch between the injured nerve and the graft nerve dimension is also a
important problem. Therefore, artificial nerve conduits are widely accepted to bridge the gap
between severed nerve stumps as an alternative for nerve transplantation. Poly (L-lactic acid)
(PLA) is widely used as the substrate of nerve conduits because of its excellent
biodegradability, shaping and molding properties. However, the biological activities are not
inherent in PLA.

In the present experiments, amphiphilic conjugates composed of oligo (lactic acid)
(OLA; 26 mers) and AG73 (RKRLQVQLSIRT) which is known to promote neurite
outgrowth were used to functionalize thc surface of PLA conduits. First, OLA was
synthesized by direct poly condensation of lactic acid. Then AG73 was synthesized by Fmoc
solid phase procedure, and OLA-AG73 conjugate was obtained by the condensation of OLA
with the N-terminal of AG73. PLA/OLA-AG73 conduits (length=10 mm, inner diameter= 1.0
mm) were prepared by electrospining procedureand implanted to the 10 mm gap of the rat
peripheral nerve, and then, the immunohistochemical analysis and electrophysiological
evaluation were performed after 6 months. The results suggested that the PLA/OLA-AG73
conduit enhances the nerve regeneration in comparison with PLA conduit.

[1] Weeks, BS., Nomizu, M., Ramachandran, RS., Yamada, Y., Kleinman, HK., (1998) Exp
Cell Res., 243, 375-382.

[2] Kakinoki, S., Uchida, S., Ehashi, T., Murakami, A., Yamaoka, T, (2009) Peptide Science
2008, pp449-450.
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I THY, T, K ﬂ‘f &,L. - matrices (T-Coll, upper) and collagen
gel (below)
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[1] R. Warren Sands and D.J. Mooney, Curr: Opin. Biotech. 2007. 18, 448. [2] C. Yip, Ann N. ¥
Acad. Sci. 2002, 961, 109. [3] . Gross and D. Kirk, J. Biol. Chem. 1958, 233, 355. [4] K. Nam et al.,
Acta Biomater. In press.
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KR CRRABREBIEL. 37°CICT 24 BANREAE 1T\, DEX/PBS (o T 48 B5R0. 5
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WERE) AT, 10CIBVT 10000 KENBHEEMAES 10 HMF-7-%. Eb
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- AEAEAR BRI L S RO T LMEOEE R R L oo e MMR AT S 2 &
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O F R E A 2mm O RIAA (ERC L. 20 FHIZES
6rm O UHP {2 & 0 {ERE U7z BRAIIRIL AR AR5l L 7o =5 T
3PP 2P CHEOMEBRAL Y BEERFERTIIEZS
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HEIZ Lo THBbh, ik 8 @B TITBE L /il
APBUTIFIEBERIZ e - TV, Wik 6 » Btk Tb., Bua
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wl IR b 331
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1) Fujisato T, Minatoya K. Yamazaki S, Meng Y, Niwava K, Kishida A, Nakatani T.
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(R EE8) BREEHRZIT- 230K ) bRz T, if&ko#
WHN~OMERAR ETERRIERCL2ED T, WE2BOERETE
BORIAEAL I #4 FBRIC L » T bz, IF%RSE OB Clifm
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B RAE A ORISR ST, IE R T O 2 2 L
Tz, BYDOMEFRAPELZREKICEWNTHL, %6y £ £ TiCM
ENFERICHIBI A Z 3 amotedy, 777 bAoA AL i
DAL TILRIEA 2 BRE OB L0, Hiker AICBOTIED TN Tl e
SR LTS R ATEUN IR BB 5 LT s e e
ILHDFE RS, UHPE IV THERR U 72 i ik o AL i % 73 P 7o 72 I
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[1] Fujisato T. et al. Cardiovascular Regeneration Therapics Using Tissuc Engineering Approaches. 2005.

Evaluation of deccllularized comea prepared by ultra-high hydrostatic pressure for clinical use . -Influence of the

higher order structure to histological responses-

Shinya HATTORI'2, Seiichi FUNAMOTO3, Yoshihide HASHIMOTO?, Tsuyoshi KIMURA?, Shuji SASAKI,
Manabu MOCHIZUKI*, Takako HONDA'2, Toshiya FUJISATO?, Akio KISHIDA?, Hisatoshi KOBAYASHI?
('Japan health sciences foundation, 13-4 Kodenma-cho, Chuo-ku, Tokyo, JAPAN, ’Biomaterials center, National
Institute for Materials Science, 1-2-1 Sengen. Tsukuba, Ibaraki, JAPAN, JInstitute for biomaterials and
bioengineering,, Tokyo Medical and Dental University, Chuo-ku, Tokyo Japan, “Department of Ophthalmology,
Tokyo Medical and Dental University, Bunkyo, Tokyo, Japan, SDepartment of Biomedical Engineering, Osaka
Institute of Technology, Akashi, Osaka, Japan)

2Tel: +81-29-860-4495, Fax: +81-29-860-4715, E-mail: KOBAYASHI.Hisatoshi@nims.go.jp

Key Word: Artificial cornea, decellularized tissue, ultra-high hydrostatic pressure

Abstract: Using ultra-high hydrostatic pressure, decellularization of cornea was accomplished with low structural
deformation rather than detergent decellularization. This material may be a good scaffold for corneal stroma. In
this study, we evaluate the influence of the higher order structure to histological responses using animal

implantation model.
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SINFRETH B, AFRTIE, Bx OBEERMIRIMAE (B - 5. AE. O%) ToOME
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LA LR TRR L 7=, BonBMRIEEO~< XYY r—= AP (H-E) L,
SEM #%£. DNA E&IT LY AR 2R L, RMRICEREICR~ 24ld MC3TC-EL,
HUVEC. 5 v MhcEBaMia, Mz y) 2EEL, ¥ayiia, SEMBR, HREGES
Wk MR MERSHEEAMER IR L. DNA BRI X v MRt 2 3F M L 7

2] BEERMRLETE, WThofGickw b, BREEMEM - ERE2ZREL
F 57 L TAAKEE R MR LB TETho Tz, —F . REEEAESETIE. +21
BARR L E e VR, BRI SN T b ARBERHEE SN RVWRBR S o7, B DT
R AREE~DOMEHE CIX. WThOBEERMBIERICIS W TH REFRMIREE SR TE
fo. —HlL LT, BEERMRDE ONEMIZ HUVEC OBE LI-HE. Foy¥fe, HER
€. SEM 8Lz L 0 hEARRIORELE~DEBRETOHES L WENERTEL, —F. &
EESERIE T, FORARRES SNARAVESCPHREME N RENIBENHY . BELER
EEMAAHEEE B L2005, MEOHIHAMEIZ SV TIZ, AV 2 B ek e
M DEAA DRI LS TR DHMBEEHMAREN, Tz, BMRIEOBVICL > THH
BT RE R VOAST SR, MRESMIC VT, R y— L ETOSMEFBEIKL T, &
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[#Ee) AFRO—HiZ. EEFBHRERRBMBESOBREZ T TITbNT,

Cell culture on various decellularized tissues prepared by ultra-high hydrostatic pressure
processing

Tsuyoshi KIMURA'?, Yoshihide HASHIMOTO', Seiichi FUNAMOTO'", Kwangwoo NAM', Hisatoshi
KOBAYASHT, Toshiya FUJISATO? and Akio KISHIDA'.

(' Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University, 2-3-10
Kanda-surugadai, Chiyoda-ku, Tokyo, 101-0062, Japan, 2 Osaka Institute of Technology, ? National
Institute for Materials Science ), Tel: 03-5280-8029, Fax: 03-5280-8028, E-mail: kimurat.fm@tmd.ac.jp
Key Words: decellularized tissue / high pressure / cell culture

Abstract: Various tissues, such as bone/bone marrow, cornea and vessel, were decellularized by ultra-high
hydrostatic pressure treatment. The decellularization of them was confirmed by H-E staining, SEM
observation and DNA quantification. The several cultured cells, such as MC3TC-El, HUVEC, rat BMC
and NSC, were seeded on the decellularized tissues. The cellular functions, such as adhesive, proliferation
and differentiation, were investigated.
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73 TR RSO IO REE LD, ARTFE T, AR R U BRRY) - AW PR RE - S A L

s 35 L USHARE 1 #0 8 CISH nREZRHT A A ~ T U T VARG DO Zladt =) 7 Akl & 42

A B L, fifa sk =) 7 2 E 3 A RN TO MU NREEARERCT Dl BB SR T MEHO
AR 0 Fe i FrE AR R RE L B E 3 A L HUE SUTUA(1,.2]

ARFFE Y L —7 Tk, A RHLEE L RIC 2 PR - A FOBRE O I ERZ H &L | Figure 1 {ZoRL72 972
KIEHE P TOREE V=222 7Y 2k Ha7— Y (L (fibrillogenesis) 2 F H L [3]. fifast—~ U272k
BUEEZ AT 237 Y U BEREERL - AR TR, 277 AERE AT 27— A
WP L uat*rm DBIFHET A | - ‘
Hiex 3527w N7 2% BHMAELER Y
IZABSHIHH AT %ll‘&f'f& LTS H rletEZ L
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[EB] =572 0.5wt%E 2wt%KinikzHEL . Bir
ey Ixaﬂiu‘:i EA(3mL) L7=1%, 4°C T NaCl/Na,HPO, /K
TR NI, OGS 24 R, @t v ek Figure 1. The collagen aqueous solution (a)
FEEEAT1% BTC) aT— o iE R E N+ 4 and fibrillized collagen aqueous solutions in
SHL, 27— % IR (F-Coll) 2 %37-, kofiisas  (b) NaCl/Na,HPO4 aqueous solution and (c)
Ik HTT— RS AR 154778 F-Coll # 48 I§[#] 13 heparin aqueous solution.

SRELIRSH 12 1% . ARBIK THFL L EOIRO L7825 - 7 AER (T-Coll) Z 1372, 277 ARz~
AFDIT, BT 2% KIS HVERLL f22 7 — 50 7 4L W pHT.4 DK IEHRIZ AGL, 24 WHE & S
F(as—4FyH), g BEaNnN-a7—- oL EERT 5012, 1-ethyl-3-(3-dimethyl —
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ZUHELTZ(EN 7V) [4), 27— 7 &R, 27— 400 ZLTEN 7 L& TR et M rtaofet
e 2 /I DE S o R

Preparation of collagen matrix possessing properties of native tissue

Kwangwoo NAM ' Seiichi Funamoto', Tsuyoshi KIMURA'?, and Akio KISI IIDA'?

('Division of Biofunctional Molecules, Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental
University, 2-3-10 Kanda-Surugadai, Chiyoda-ku, Tokyo 101-0062, Japan, ?JST-CREST)

TEL: 03-5280-8156 FAX: 03-5280-8029 E-mail: bloodnam.fm@tmd.ac.jp

Key Word: collagen / elsticity / in vivo study

Abstract: To prepare an artificial extracellular matrix (ECM) which possesses the same physical and biological
properties as that of native ECM, we executed fibrillogenesis of collagen molecules in NaCl and Na,HPO,
aqueous solution using dialysis cassette. The resulting collagen matrix was composed of microfibrils with
regulated D-periodicity. The Young's modulus was shown to be much tougher than that of conventional
collagen gel, which is consists of triple helix aggregates. The in vivo study using subcutancous implanted to rats
showed that the collagen matrix would be bioinert, while the conventional collagen gel showed high degree of
inflammatory response. These results imply that it is possible to control the physical and biological properties of
collagen matrix by mimicking the native tissue structure via fibrillogenesis.
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(c) (d)
Figure 2. SEM images and AFM images of (a) native tissue, (b) collagen gel, (¢) F-Coll, and (d) T-Coll.

a7 USROS L, ERTE M (SEM) R T S BIEREE (AFM) 2 H W T T 72,
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13, NaCl ¥ NayHPO, 1o 25 [ CARBHE OB oD, L7, HCI ABEES L, Y-+ D78, ik ik
WSEZ T HLRERT7— 7 U HERBFOLNS,

T-Coll I F-Coll Ho< 8% 7ot S A A7 T 578,
(KRR A5, 747V LSRR SN TN | dgiT
LABEMEIL R S 7270 7= (Figure 2(d)) . ?@f’&ﬁf‘%‘l"’#z’?ﬂﬂ'/ﬁ
(Ot i SN 17 dI0T /0N el TS R i T N/ A
Mofe, aF—-FoHNDBE. ﬂﬁmb&nm%&%&&fﬁd‘twﬁ
A, F- EN Y ALDOEBE. a7 LU, mv
WEHEE AL TODHO0 | RGN RICLIOHEMNEE KD,
UL, SRS — 7 R Z LSRR THY . iz, KAE
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b RAENUG SRR S 28, O D (Figure 3(b)). 4 ’_Hii‘-ll?ﬁf.‘_’
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(c) (d)
Figure 3.11-E stained histological images of

(a) comea, (b) collagen gel, (c) F-coll. and

JAD TR bNDIEL R R, Zhid, AV i )

. ) (d) T-Coll after 8 weeks.
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FHISE T S PRREE LA R A R BISE DL I RE Th A2 E A BND.

[WNEE] ABFZEO—ET, ORI TEE ARPEE TR BUSHE, CRESTO #2211 Tirbiu/z.

[#E W] (1) R Warren Sands and D.J. Mooney, Curr: Opin. Biotech. 2007, 18, 448 [2] C. Yip, Ann N ¥
Acad. Sci. 2002, 961, 109. [3] J. Gross and D. Kirk. J. Biol. Chem. 1958, 233, 355. [4] K. Nam et al., Acta

Biomater: In press.
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Nanofiber based-scaffolds for corneal stromal regeneration

Hisatoshi KOBAYASHI', Shinya HattoriZ, Takako Honda”, Tsuyoshi Kimura3, Seiichi Funamoto?, Yoshihide
Hashimoto?, Akio Kishida3, Shunji Sasaki¢, Manabu Mochizuki4, Toshiya Fujisato® (‘Biomaterials
Center, Nationa! Institute for Materials Science, 1-2-1, Sengen, Tsukuba, Ibaraki 305-0047, Japan 2Japan
Health Sciences Foundation, 3Institute of Biomaterials and Bioengineering, ‘Department of
Ophthalmology, Tokyo Medical and Dental University, Department of Biomedical Engineering,
Osaka Institute of Technology)

Tel: +81-29-860-4495, Fax: +81-29-859-2247, E-mail: KOBAYASHI.Hisatoshi@nims.go.jp

Key Word: Nanofiber/Nanocomposite/Sponge/Scaffold/Vascularization

Abstract: In general, living body is constructed by various nanomaterials under the precisely
controlled condition. Therefore, we believe the best way to achieve the longtime biocompatibility of
the medical devices would be mimic the living bodies feature. Nanofibers mimics for natural ECM
made from biocompatible polymers seem to have good potential to apply medical area. From this
consequence, we are aiming to develop reliable artificial stroma constructed from nanofibers. Top
down approach(Natural corneal based scaffolds) and bottom up approach(build up from
nanofibers) are under investigation. In this talk, the importance of the 3D structure constructed
from nanofibers will be discussed using the recent outcome of the both trials.
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