52

A, 53-1-2, 52 ~ 53, 2018

Mini Review

Keywords

Biosilane,
Cell affinity,
Surface modification

Effects of Bone Formation deriving biosilanes

Katsura OHASHI*, Kaori MIYAKE-AOKI, Yuka KAMEYAMA,
Yuuki WADA and Tomotaro NIHEI

Division of Clinical Biomaterials, Department of Oral Science, Graduate School of Dentistry, Kanagawa Dental University

(Accepted September 7, 2018)

Abstract

The aim of this study was to construct the material surface that allows cells to be compatible with it without their

destruction by silane coupling agents having amide group (biosilanes). These biosilanes were expected to make

a soft landing to cytoplasm through the hydrogen bonding between their amide groups and cells. Evaluations of

cell affinity using glass substrates modified with the synthesized biosilanes revealed that many cells remain on the

modified glass plate. In addition, the implantation into the body of immunodeficient mouse of a composite material

composed of porous hydroxyapatite and osteoblast showed the formation of a bone-like structure.
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The objective of this research is to describe the
synthesis of highly biocompatible and bone formative
surface modifying agents for the development of mate-
rials used in medical treatment and the examination of
cell affinity with the material surface modified with the
compounds synthesized”. The six surface modifying
agents synthesized are amide group containing silane
coupling agents (biosilanes).

Fig. 1 showed the chemical structures and the codes
of the biosilanes synthesized in this study. The micro-
cover glass plates modified with each of the biosilanes
and poly-l-lysine modified cover glass plates as positive
control were set in 24-well plates, washed once with
ethanol and five times with PBS, and dried?. The disper-
sion of KUSA cells was placed in each of the 24-well
plates, and then the cells were incubated for 1 hour at
37°C. Then, the luciferase assay reagents were added to
each of the well plates and the luminescence from each
well plate was detected with the chemiluminescence
detector. B-TCP/osteoblast composite (with B-TCP

modified by 1,1-DAU6M) together with unmodified
B-TCP as control were subcutaneously implanted into
the back skin of an immunodeficient mouse and they
were taken out 8 weeks later. The implanted samples
taken out of the mouse were immersed in 4% para-
formaldehyde solution to fix them. The fixed samples
were washed by water and the water in the sample
tissues was replaced by ethanol and toluene after being
decalcificated in 10% formic acid solution. The samples
were immersed in melted paraffin to allow the liquid
to penetrate into them. Then, the samples embedded in
paraffin were sliced into 3pum thick layers with a rotary
microtome for histological observation and each layer
was dyed with hematoxylin—eosin to be observed under
the optical microscope.

Fig. 2 shows the results of luciferase assay. The
luminescence is caused by adenosine triphosphate
in the cells and its intensity is proportional to cell
number¥, Luminescence intensity for the biosilane-
modified glass substrates was higher than that for the
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Fig. 1 The chemical structures and the codes of the biosilanes
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Fig. 2 Relative luminescense intensities of cells absorbed onto
glass surfaces
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Fig. 3 Hematoxylin-eosin stained images of 1,1-DAU6M modified (two arrows) and unmodified B-TCP/cell composite materials

unmodified substrate, especially the substrates modified
with 1,1-DAU6M, 1,3-DAU6M, and AB6M showed an
intensity as high as that for poly-I-lysine-modified glass
substrate. It was shown that the image of an implanted
piece stained with hematoxylin—eosin obtained in the
implantation experiment using mouse and [B-TCP/
osteoblast composite (Fig. 3). While a bone-like struc-
ture was observed in the interior of this composite, no
such structure was found for unmodified B-TCP. This
would be interpreted as indicating that osteoblasts are
hardly fixed on unmodified B-TCP, whereas the cells
easily attach to the modified B-TCP through the interac-
tion of amide groups of biosilane on its surface with the
cells, thereby making the cells possible to wander into
the interior of B-TCP.

It was suggested that the biosilanes prepared in this
work are expected to greatly contribute to the future
bone-regenerating medical treatment.
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