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Abstract

The aim of this article was to review the properties of the dentin conditioning agents for
glass-ionomer cement, for example, clean the tooth surface, modify or remove the smear layer,
demineralize the tooth surface, increase the surface area and increase mechanical and/or chemical
bond strength between the tooth surface and glass-ionomer cement. For many years, various tooth
surface treatment agents have been available. These include citric acid, demineralizing solution,
polyacrylic acid, ethylenediamine tetraacetic acid (EDTA), phosphoric acid and many others. Different
study designs have been tested for these tooth surface treatment agents; for example, rinsing or not
rinsing the agent with water after application or testing the effect of different concentrations of the
agent. The most popular and widely used dentin conditioning agent for glass-ionomer cements is
10-30 % polyacrylic acid because of its similar composition to the liquid mixture of the glass-
ionomer cement. Polyacrylic acid is a weak acid with high molecular weight that is capable of cleaning
the tooth surface, modifying the smear layer, without inducing dentinal tubule opening when the
proper concentration and application time is used, roughening the tooth surface and promoting the
formation of chemical bond between hydroxyapatite and glass-ionomer cement. Nowadays, suppliers
tend to sell their dentin conditioning products along with the glass-ionomer cements. Each of which
has different chemical composition and different treatment method. Therefore, it is best to strictly

follow the manufacturer’s instruction for the best result.
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Figure 1

llustrations from scanning electron microscope (SEM) (4,000x) (a) show dentin surface after

prepared with the diamond bur creating smear layer and cutting debris and (b) a fracture

dentin showing the opening up of dentinal tubules and free of smear layer. (These images

were taken from specimens prepared by the authors)
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Figure 2 (a) chemical structure of acrylic acid, itaconic acid and maleic acid, (b) chemical structure
of polyalkenoic acid or copolymer of acrylic acid, itaconic acid and maleic acid, and

(c) chemical structure of polyalkenoic acid or polymer of acrylic acid
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Figure 3 Illustration from SEM (4,000x) shows
dentin surface after treated with 50 %
citric acid for 5 seconds and water rinse.
(This image was taken from specimens

prepared by the authors)
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Figure 4 Illustrations from SEM (4,000x) show dentin surface after treated with polyacrylic acid

(a) concentration 10 % for 10 seconds, (b) concentration 10 % for 20 seconds (c) |

concentration 35 % for 20 seconds and water rinse. (These images were taken from

specimens prepared by the authors)
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Figure 5 lllustration from SEM (4,000x) shows
dentin surface after treated with 17 %
EDTA for 20 seconds and water rinse.
(This image was taken from specimens

prepared by the authors)
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5. nsanaawa3n (phosphoric acid)
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Figure 6

Illustrations from SEM (4,000x) show dentin surface after treated with 37 % phosphoric

acid for (a) 5 and (b) 10 seconds and water rinse. (These images was taken from

specimens prepared by the authors)
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Taloluiuas Fuud M undnsuain1an1sdn
(commercial product of dentin conditioning
agents for glass-ionomer cement)
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Table 1  The samples of commercial product of dentin conditioner for glass-ionomer cement and
their compositions
Product Composition Company

GC Dentin Conditioner
GC Cavity Conditioner

10 % Polyacrylic acid

hexahydrate
GC Fuji Plus Conditioner
Self-Conditioner for Fuji
Filling
Ketac Dentin Conditioner 25 % Polyacrylic acid
Vitremer core build up/
restorative primer

Ketac Nano primer

Riva Conditioner

20 % Polyacrylic acid, 3 % Aluminum chloride

Citric acid monohydrate, ferric chloride
HEMA, 4-META, ethanol and water

46 % HEMA, 39 % Ethyl alcohol, 15 %
Polyacrylic acid, photoinitiator

HEMA, water, copolymer acrylic acid and
itaconic acid, photoinitiator

25-30 % Polyacrylic acid

GC Corporation, Tokyo, Japan
GC Corporation, Tokyo, Japan

GC Corporation, Tokyo, Japan
GC Corporation, Tokyo, Japan

3M ESPE, Seefeld, Germany
3M ESPE, Seefeld, Germany

3M ESPE, Seefeld, Germany

SDI Limited, Bayswater Victoria,
Australia
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