This article was downloaded by:

On: 28 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

=
| 4
K

s ey ) s g

VT e Y S

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

S-:!-‘!f“rs and http://www.informaworld.com/smpp/title~content=t713618290
Silicon
and the Related Elements
| Direct Observation of Apatite Formation on Bioglass in Simulated Body
e e Fluid by Atomic Force Microscopy
1 Jun-Ichi Hamagami®; Gou Yamaguchi®; Kiyoshi Kanamura® Takao Umegaki®
2 Tokyo Metropolitan University, Japan
Online publication date: 27 October 2010

To cite this Article Hamagami, Jun-Ichi , Yamaguchi, Gou , Kanamura, Kiyoshi and Umegaki, Takao(2002) 'Direct
Observation of Apatite Formation on Bioglass in Simulated Body Fluid by Atomic Force Microscopy', Phosphorus,
Sulfur, and Silicon and the Related Elements, 177: 8, 1921 — 1922

To link to this Article: DOIL: 10.1080/10426500213440
URL: http://dx.doi.org/10.1080/10426500213440

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iiable for any | oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426500213440
http://www.informaworld.com/terms-and-conditions-of-access.pdf

11: 20 28 January 2011

Downl oaded At:

Phosphorus, Sulfur and Silicon, 2002, Vol. 177:1921-1922 & Fz?y

Copyright © 2002 Taylor & Francis 5 3
1042-6507/02 $12.00 + .00 e f:
DOI: 10.1080/10426500290093900 e 1

DIRECT OBSERVATION OF APATITE FORMATION
ON BIOGLASS IN SIMULATED BODY FLUID
BY ATOMIC FORCE MICROSCOPY

Jun-Ichi Hamagami, Gou Yamaguchi, Kiyoshi Kanamura,
and Takao Umegaki
Tokyo Metropolitan University, Japan

(Received July 29, 2001; accepted December 25, 2001)

An in situ atomic force microscope (AFM) combined with surface poten-
tial measurement was used to observe the apatite formation on the 4555
Bioglass-type glass in simulated body fluid (SBF). From the observa-
tion, it can be seen that small islands with 5-10 nm size are formed on
the glass surface in the initial soaking period within 1 h.

Keywords: Apatite growth process; atomic force microscopy; bioglass;
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Artificial hydroxyapatite and Bioglass, which contain phosphorous ele-
ment, are well known as bioactive materials in a medical field. Dur-
ing an implantation of these materials in a human body, the ma-
terials are gradually bonded to a natural bone through a bonelike
calcium phosphate apatite layer formed by chemical reactions of
the bioactive materials in human body fluid around 37°C. However,
the chemical reactions occurring on the material surfaces have not
been well understood. In order to obtain some new information on
this problem, a direct observation technique has been used. In this
study, an in situ AFM combined with surface potential measurement
was used to observe the apatite formation on the Bioglass in SBF
with ion concentrations which nearly equaled to those of human blood
plasma. From AFM observation, it can be seen that small islands with
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5-10 nm size are formed on the glass surface in the initial period.
These islands correspond to nuclei of apatite. These nuclei grew very
slowly in SBF solution. This means that the growth of nuclei is a
limiting process for the formation of the calcium phosphate apatite
layer.



