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Abstract

Introduction: Glass ionomer cements are effective restoration materials because of the ability of
fluoride ion releasing and chemical adhesion to a tooth enamel and dentin. Glass ionomer cements are
divided into conventional type which is adhered to a tooth by an acid-base reaction, and resin-modified
type which is included some of resin components and has an adhesion using mechanical fitting force.
Although these cements have good bonding strength to a tooth, this chemical adhesiveness is not
sufficient, therefore adhesive monomer addition in the glass ionomer cements have effectiveness
improving adhesive ability between glass ionomer cements and teeth. Glass ionomer cements
restoration is applied in several situations. Among them, the application of glass ionomer cements to
the ART method is very effective.
Method: ART technique is known to use hand instruments and glass ionomer cements. This technique
is very effectiveness for the treatment of Children who have difficulties in dental treatment and
patients with dental phobia. However, this technique takes longer time to remove caries than
conventional methods. To resolve this problem, using chemo-mechanical caries removal is effective
method. This method is able to shorten caries removal time without affecting adhesion of glass
ionomer cements to the tooth.
Conclusion: Therefore combination with chemo-mechanical caries removal and glass ionomer cements
restoration is effective to obtain satisfied caries treatment.
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Introduction
Ordinary, Composite resin is mainly selected as a filling martial
for caries treatment. However, it is most important factors for
perform certain composite resin filling should be an advanced
reliable moisture proof treatment and an appropriate pre-
treatment process.

If the treatment is performed under inappropriate circumstances
without above requirement, it will be difficult to achieve
adequately adhesion between the composite resin and the tooth.
Consequently, risks of filling material desorption or occurrence
of secondary caries might be extremely increased.

The case of hard to maintain dry condition should be chosen
glass ionomer cements to filling materials instead of composite
resin. Because glass ionomer cements are hydrophilic material
that is containing water in their components. Therefore even in
a slight wet condition, the degree of polymerization inhibition
is lower than that of a composite resin. Glass ionomer cements
that are also known as glass polyakenoic cements and were
introduced as derivative of the silicate cements and the
polycarboxylate cements.

Although glass ionomer cements were initially developed and
used for crown restoration as an aesthetic filling material [1,2],
at a late time this cements also used as a luting cement for
indirect restoration material such as crown, bridge and
orthodontic and cementation [3,4].

The advantages of glass ionomer cements are that (a) they
adhesive to enamel and dentin; (b) they have good
biocompatibility to the pulp and surrounding soft tissues [5];
(c) Their coefficient of thermal expansion is similar to dentin,
therefore, gap formations are hard to occur between the glass
ionomer cements and the tooth during polymerization; (d) They
release fluoride ion for a long period. It is a great advantage for
change hydroxyapatite into fluoroapatite, obtaining an acid
resistance and reduces secondary caries occurring [6-8]. Long
period of fluoride ion releasing has particularly advantageous
for high susceptibility to dental caries.

Classification of glass ionomer cements
Glass ionomer cements have been classified for clinical use as
follows

Type (I): Luting cement for crowns, bridge, and orthodontic
brackets. Type (II)a: Esthetic restorative cement, Type (II)b:
Reinforced restorative cement, Type(III): Lining and Base.
Another classification of glass ionomer cement by their
composition is as follow. Typical glass ionomer cements are
mainly classified into conventional glass ionomer cement and
resin-modified glass ionomer cement. Conventional type of
glass ionomer cement (CGI) was first produced in 1972 by
Wilson and Kent [9].
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Main components of conventional glass ionomer cement are
Fluoro-aluminosilicate glass and polyacriric acid. This cement
has an ability of adhesion to tooth structure. The mechanism of
this chemical adhesion is based on the acid-base reaction
(chelate bonding) both polyacrylate ion in a glass ionomer
cement and calcium ion derived from hydroxyapatite in a tooth
structure [10,11].

In the late 1980s, Resin-Modified Glass Ionomer Cements
(RMGI) has been developed [12]. RMGI formed by replacing
part of the polyacrylic acid in conventional glass ionomer
cements with polymerizable functional methacrylate
monomers [13]. The main of this methacrylate monomer is
HEMA that is hydrophilic monomer, and it has high tissue
permeability. Adhesive mechanism of RMGI are not only acid-
base reaction, but also mechanical mating force generated by
forming a penetration layer similar to the resin impregnated
permeable layer as a result of permeation of resin components.

Comparison of both glass ionomer cements
Polymerization reaction and chemical adhesive with tooth
structure are based on the occurring of acid –base reaction after
mixing the powder and the liquid (curing is based on the
chemical polymerization). On the other hand, curing of
polymerization of RMGI is also able to cure by light irradiation
because of including Photo polymerization catalyst in it.

Exposure to water and saliva contamination at the initial stage
of polymerization has been shown to significantly increase the
solubility and decrease the ultimate hardness of conventional
glass ionomer cements, therefore the process of covering
cement surface with coating agent is important to avoid this
weak point. While RMGI are not necessary considering this
process because cements surface are cured immediately by
light irradiation.

Moreover RMGI shows improved adhesion to tooth structure,
high compressive, tensile strength compared with CGI.

Previous researchers were insisted that the leakage level of
RMGI were less noticeable than CGI in the results of micro-
leakage test [14-17]. However none of complete marginal
sealing was demonstrated in any previous study. Therefore to
achieve complete marginal sealing further glass ionomer
cements improvement should be necessary.

Glass ionomer cements with adhesive monomer
One of the answers of this problem might be to include
adhesive monomer in the cements. Recently glass ionomer
cements containing with adhesive monomer have been
developed and applied clinically as luting cements. The
characteristic of these cement are seemed to locate between
glass ionomer cements and resin cements.

Glass ionomer cements with adhesive monomer have shown
the lower marginal leakage level than CGI and RMGI [18].
Unfortunately, these cements mainly have been using for
cementation. Therefore, further development for cements with
adhesive monomer for crown restoration is desirable.

Chemo-mechanical caries removal method
Caries treatment of young children or dental phobia patients is
sometimes difficult by using rotary instruments. In such case,
hand instruments should be selected instead of rotary
instruments for the caries removal.

The technique of combination using glass ionomer cements
and hand instrument has been known as ART (A Traumatic
Restorative Treatment) technique [19,20].ART technique has
been developed under the aegis of the World Health
Organization with the aim of providing dental care for
countries which have not maintained stable power supply
device, then rotary instruments (electrically driven drills and
burs) cannot be used routinely. To address these problems,
ART technique has been developed and introduced to various
countries throughout the world. ART technique uses hand
instruments to remove caries dentin and enamel, and then glass
ionomer cements are used as cavity filling materials. However
this technique has a serious problem that the treatment time
should be taken longer than a conventional caries removal
method.

Therefore additional technique to improve caries removal time
is desirable. One resolution of this problem is combination
used Chemo-Mechanical Caries Removal (CMCR) method.
The chemo-mechanical caries removal method is aimed at
softening dental caries by special agent and then removal of
caries dentin by hand instruments easily [21,22].

The CMCR method is capable of removing caries dentin safely
and efficiently with CMCR agent and hand instruments. This
method is easy to accept to the patients who are difficult to
perform dental treatment using conventional rotary
instruments. Regarding the chemical substances in caries
removal, chemo-mechanical caries removal system such as
GK-101, Caridex has been reported [23,24]. Their system was
used special agent with the pharmacodynamics action of
sodium hypochlorite. Recent over 10 years, CarisolvTM system
and Papacarie® system have been developed and been using to
dental caries removal. CarisolvTM which contains sodium
hypochlorite and three kinds of amino acids (glutamic acid,
leucine, and lysine) [25-27]. While the main component of
Papacarie® is papain enzyme [28,29].

Benefit of combination CMCR and glass ionomer
cements
It has been demonstrated that there is nothing any influences to
composite resin restoration after using these two caries-
removing agents [21,22,30].

Moreover it has also been reported that the use of CMCR
agents to caries removal does not affect glass ionomer cements
restoration [16,31]. Therefore, it seems that combination with
CMCR method and glass ionomer cements restoration can be a
therapeutically effective option for patients who are difficult to
use conventional rotary instruments and composite resin
materials such as young children, dental phobia and home care
patient.
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Conclusion
Glass ionomer cements have ability to fluorine ion, induce acid
resistance of tooth and inhibit secondary dental caries.

The CMCR method is useful as a treatment for patients who
have difficult using conventional caries removal rotary
instrument.

By adopting this treatment method, it is possible to remove of
caries safely and securely, and acquired acid resistance of tooth
structure. Therefore this combination method might be
desirable candidate caries treatment, not only Children who
have difficulties in dental treatment and patients with dental
phobia, and but also general patient.
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