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Abstract In this study, the apatite-forming ability of the

new resin-modified glass-ionomer cement was evaluated

by soaking the cement in the simulated body fluid. The

Fourier Transform Infrared (FTIR) spectrometer and

X-Ray Diffraction (XRD) patterns of the soaked cement

pointed to the creation of poorly crystalline carbonated

apatite. It was found that the releasing of calcium ions from

the soaked cement will dominate the undesirable effect of

polyacrylic acid on apatite formation. Consequently, the

ionic activity products (IAPs) of the apatite in the sur-

rounding medium increased which accelerated apatite

nucleation induced by the presence of the Si–OH and

COOH groups. Accordingly, the apatite nuclei started to

form via primary heterogeneous nucleation and continued

by secondary nucleation. Therefore, nucleation and growth

occurs as in the layer-by-layer mode so that finite numbers

of monolayers are produced. Subsequent formation of film

occurs by formation of discrete nuclei (layer-plus-island or

SK growth).

1 Introduction

Glass polyalkenoates or Glass-Ionomer Cements (GIC)

have been used in dentistry for over 30 years due to their

ability to adhere to both enamel and dentin and to release

fluoride [1, 2]. However, glass-ionomer cement is quite a

brittle material and its mechanical properties are limited. In

the late 1980s the Resin-Modified Glass-Ionomer Cement

(RMGIC) was developed. This kind of glass-ionomer

cement has been shown advantageous mechanical proper-

ties compared with conventional GICs [3].

Both types of glass-ionomers (GICs and RMGICs) are

actually unique organic/inorganic composites that the

composition of the inorganic parts in both of the cements is

basically the same and composed of basic glass such as

calcium fluoro-alumino-silicate powder. The liquid parts of

the RMGIC are different and contain not only the polyacid

but also a water-compatible monomer which is Hydroxyl-

ethylmethacrylate (HEMA) together with polymerization

initiators. So, the set RMGIC consists of residual glass

particles embedded in a mixed polysalt and polymerized

monomer matrix [4, 5].

In spite of other bone cements such as polymethyl-

methacrylate (PMMA), glass-ionomer cements set rapidly

without any shrinkage and increasing temperature during

setting [6, 7]. The trials of implantation of glass-ionomer

cements have been conducted; and it has been revealed that

GICs couldn’t bond chemically to bone such as bioactive

materials. On the other hand, even if glass-ionomer

cements bond to bone directly, this bonding is not chemical

and is attributed to weak mechanical interlocking [8, 9]. It

is considered that the essential requirement for an artificial

material to bond chemically to bone is to form an apatite

layer on its surface [10, 11].

The fundamental understanding of the mechanism of the

apatite formation on the surfaces of the CaO–SiO2 based

glasses and glass-ceramics in the body provides the way for

forming bone-like apatite layer on the surfaces of various

kinds of materials including metals, ceramics and organic

polymers by the biomimetic process in the Simulated Body

Fluid (SBF) [12–14].

It has been reported that Si–OH [15] and –COOH [16]

groups play an effective role in heterogeneous nucleation of

apatite in the body environment. However, in glass-ionomer
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