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Evaluation of decellularized comea prepared by ultra-high hydrostatic pressure for clinical use . -Influence of the
higher order structure to histological responses-
Shinya HATTORI'2, Seiichi FUNAMOTO?, Yoshihide HASHIMOTO?, Tsuyoshi KIMURA?, Shuji SASAKI*,
Manabu MOCHIZUKI*, Takako HONDA'-2, Toshiya FUJISATOS, Akio KISHIDA?, Hisatoshi KOBAY ASHI?
('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, ‘Institute 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

Ao+ O EAEM

Institute of Technology, Akashi, Osaka, Japan)

ITel: +81-29-860-4495, Fax: +81-29-860-4715, E-mail: KOBAY ASHI.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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Cell culture on various decellularized tissues prepared by ultra-high hydrostatic pressure
processing

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

(' Institwte 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-E1, 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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Preparation of collagcn matrix posscssm;, properties of nau\ e 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.fmd@ 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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Figure 2. SEM images and AFM images of (a) native tissue, (b) collagen gel, (c) F-Coll, and (d) T-Coll.
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Figure 3.H-E stained histological images of

(a) comea, (b) collagen gel, (¢) F-coll, and
(d) T-Coll after 8 weeks.
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Nanofiber based-scaffolds for corneal stromal regeneration

Hisatoshi KOBAYASHI', Shinya HattoriZ, Takako Honda?, Tsuyoshi Kimura3, Seiichi Funamoto3, Yoshihide
Hashimoto3, Akio Kishida?, Shunji Sasaki4, Manabu Mochizuki¢, Toshiya Fujisatos ('Biomaterials
Center, National 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, SDepartment 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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“Characterization of Artificial Cornea using Decellularized Corneal Stroma”
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Gene Expression Analysis of Early Host Response against Scaffold
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Gelation behavior of injectable hydrogel consisted of B-sheet peptides under various conditions
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Noninvasive Evaluation of Calcification in Acellular Blood Vessels
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Removal of the unnecessary protein ingredient in decelluiarized vascular tissue.
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