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Original graft HAp-coated graft
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Original graft HAp-coated graft
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Production of nano-sized hydroxyapatite crystals calcined with pely(acrylie acid calcium salt) used as an
anti-sinterving agent

Masahiro OKADA', Tsutomu FURUZONO ("Department of Biomedical Tngineering, Nalional Cardiovascnlar
Center Research Institute, Osaka 565-8565, Japan)

Tel: +81-6-6833-5004 (ext. 2623), Fax: +81-6-6872-7485, E-mail okada04d@rincve.gojp

Key Word: nano-sized hydroxyapatile particle / composite / covalenl bonding / sintering / acrylic acid

Abstract: The caleined hydroxyapatite (FAp) nano-crystals having good dispersibility in media were
successTully prepared by the calcinalion of low crystallized HAp particles at 800°C for 1 h in the presence of
poly(acrylic acid caleinm salt) (PAA-Ca) coated on the purticle surfaces, and subsequent removal of CaQ, which
was the thermal decomposed product of PAA-Ca. Tn the.case of the calcination without PAA-Ca, large

- agglomerates consisting of sintered HAp polycrystals were observed alter the product was dispersed in ethanol

mediom. On the other hand, in the case of the caleination with PAA-Ca coated on the particle surfaces, the size
of the HAp crystal dispersed in ethanol medium was corresponded to that of the HAp single crystal determined
from electron micrographs, which indicates that the sinlering among the HAp particles during the calcination
could be avoided by preventing the contact among the HAp particles by PAA-Ca coaling,

Polymer Preprints, Japan Vol. 54, No. 1 (2005)
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Improvement of cell adhesiveness of poly(ethylene terephthalate) by surface modification with
hydroxyapatite nanoerystals through covalent bonding

Miwa MASUDAL Shoji YASUDA!, Masahito ORADA! Ryoichi TANAKA?, Kunio MIY ATAKIE®, and
Tsulomu FURUZONOY (‘Department of Biomedical Bngineering, National Cardiavascular Center Research
Institute, 5-7-1 - Fujishirodai, Suila-shi, Osaka 565-8565, lapan *Department  of Radiology, Nalional
Cardiovascular Center, 5-7-1 Fujishirodai, Suila-shi, Osaka 565-8565, Japan SNational Cardiovascular Center,
5-7-1 Fujishirodai, Suita-shi, Osaka 565-8565, Japan)

"el: +81-6-6833-5012 ext 2623, Fax: +81-6-6872-7485, F-mail: [uruzono@r.neve. go.jp '

Key Word: 1,0, / poly(ethylene terephthalate) / sintered hydraxyapatite / composite / endothelial cells
Abstract:

In this study, a novel composite for a soft-tissue-compatible material was developed. A sutface of poly(ethylene
terephthalate) (PET) fabric was modified with nano-sized hydroxyapatite (HAp) crystals through covalent
bonding. In order to make covalent bonding between .the HAp crystal and the PET surface,
poly(y-methacryloxypropyl tricthoxysilane) poly(MPTS) was prafted on the PET surface treated by HyO,. The
surface modification of PET with paly(MPTS) was confirmed by the weight gaining and X-ray photoelectron
spectroscopy. The chemi caléeaction between O groups on the TAp erystals and ethoxysilyl groups on the
PET was conducled at 80 & for 2h in reduced pressure, It was confirmed that HAp/PET composite was nat
toxic by microscopic observation. The cell adhesion test of HAp/PET composite will be reported on the
presentation.

Polymer Preprints, Japan Vol. 54, No. 1 (2005) 2285



International Symposium on

Soft-Nanotechnology 2005
(ISSN2005)

Date
June 20 and 21,2005

Venue
Conference Hall, Hokkaido University

Chairpersons
Yoshihito Osada (Hokkaido University)
Teruo Kishi (NIMS)

Secretary General
Masatsugu Shimomura (Hokkaido University)
Junzo Tanaka (NIMS/ Hokkaido University)

Host Organizations
. Hokkaido University
National Institute for Materials Science (NIMS)

Co-Organizations
Fncouraging Development of Strategic Research Centers,
Special Coordination Funds for Promoting Science and Techuology

Hokkaido University 21st Century COLi Program
"Ceonter of Excellence for Advanced Life Science on the Base of Bioscience and Nanotechnology”

Nanotechnology Researchers Network Center of Japan,
Ministry of Fducation, Culture, Sports, Science and Technology

: | Support
The Biophysical Socicty of Japan; Bioimaging Society; The Ceramic Society of Japan
The Chemical Society of Japan; The Japan Institute of Metals; Japanese Society [or Biomaterials
The Japanese Society of Microscopy; Hokkaido Branch of The Society of Polymer Science, Japan
The Society of Polymer Science, Japan




CALCINED HYDROXYAPATITE NANOCRYSTALS DISPERSIBLE IN LIQUID MEDIA
AS SINGLE CRYSTALS

Masahiro OKADA and Tsutomu FURUZONO

Department of Biomedical Engineering, National Cardiovascular Contm Re.soarch
Institute, 5-7-1 Fujishivodai, Suita, Osaka 565-8565, Japan

E-mail: okada(4@ri.neve.go.ip.

Introduction: Hydroxyapatite (ITAp) is a major inorganic component of bone and
teeth. Artificially synthesized HAp has been extensively used in a variety of

applications, such as biomaterials, adsorbents, and catalysts, by exploiting its
biocompatibility and adsorbability of many compounds. When low-crystallinity
HAp nanoparticles are calcined to increase thermal and chemical stability, the
particles typically sinter into large agglomerates. Thus, calcined HAp crystals
dispersed in liquid media on a nanoscale have been difficult to obtain. Here we
report the preparvation of such HAp nanocrystals by calcination with an anti-
sintering agent interposed among the particles and the subsequent removal of the
agent. Thus, there was no contact between the particles during calcination.

Materials & Method: In order to intersperse Ca(OM): used as an anti-sintering
agent, low-crystallinity ITAp aqueous dispersion was added into a saturated aqueous
Ca(OH)z solution and the mixture wag dried. The resultant HAp/Ca(OH)z (1/1,

w/w) mixture was calcined at 800°C for 1 h in air (heating rate; 10°C/min). After
calcination, the mixture was centrifugally washed with water to remove Ca(OI)s.

Results and Discussion: Ca(Ol1): was selecied as an anti-sintering agent because
it would not melt at the calcination temperature (800°C), presumably not dissolve
the HAp, and could be removed by washing with water after calcination. After the
saleination with Ca(OH): interposed among

the particles, the size of the ITAp particles 60

dispersed in an ethanol medium was § () (b
corresponded to that of HAp single crystal g 49l

measured {rom electron microscopic G

observation. This indicate that the HAp &

particles calcined with Ca(OH)z could be & 20F

dispersed in liquid medium as single 2

crystals. The HAp nanocrystals obtained 0

here should be suitable for the above 10 0o 1000 4000
applications owing to  their  high Diameter (mm)
dispersibility in liqguid media, high speciﬁg: ig. 1 Sizo distributions of 1IAp particles
surface area, -and high thermal and  caleinated at 800°C for 1 b with (2) and
chemical stability. ' without Ca(OM)z (HAP/Ca(OIDz = 1/1 wiw)
Acknowledgement: This work was interposed among the HAp particles.

supported by a grant from the Ministry of
Health, Labour and Welfare of Japan.

Ca(OH)2 was centrifugally washed with
wate¥ ‘after the calcination. The size

distribution was measure in ethanol
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