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Abstract The World Health Organization (WHO) has added glass ionomer cement (GIC) to the
WHO Model List of Essential Medicines since 2021, which represents the most efficacious, safe
and cost-effective medicines for priority conditions. With the potential increase in the use of
GIC, this review aims to provide an overview of the clinical application of GIC with updated
evidence in restorative and preventive dentistry. GIC is a versatile dental material that has
a wide range of clinical applications, particularly in restorative and preventive dentistry. It
has unique properties, such as direct adhesion to tooth structures, minimal shrinkage or expan-
sion, a similar coefficient of thermal expansion to natural tooth structure, biocompatibility,
and long-lasting fluoride release. According to the chemical composition, GIC can be classified
as conventional glass ionomer cement (CGIC) and resin-modified glass ionomer cement
(RMGIC). It has been used as restorative materials, luting cement for indirect restorations,
liner and base of restorations, and dental sealants. While its use as a base material and liner
is debatable, the clinical application of GIC as restorative cement, luting cement, and dental
sealant is supported by current research.
ª 2024 Association for Dental Sciences of the Republic of China. Publishing services by Elsevier
B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).
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Introduction

Dental caries, also known as tooth decay, is a widespread
dental disease that affects a significant portion of the
global population. Untreated caries can be severe, leading
to pain, infection, and tooth loss. Around half of the world’s
population suffers from untreated dental caries. Approxi-
mately 2.5 billion adults, which accounts for about 35% of
the global population, are estimated to have untreated
caries in their permanent teeth. Approximately 573 million
children, constituting approximately 9% of the global child
population, suffer from untreated caries in their deciduous
teeth.1,2 Dental caries exerts a significant economic burden
on the community. The Global Burden of Disease Study
reported that the estimated worldwide expenditures due to
dental diseases totalled $544.41 billion in 2015. These
numbers indicate the substantial socio-economic impact of
untreated caries, affecting individuals, families and the
community.1,3

The management of dental caries constitutes a signifi-
cant portion of restorative and preventive dentistry. The
commonly used restorative materials for caries manage-
ment include dental amalgam, resin composite, and glass
ionomer cement (GIC).4 Dental amalgam has been widely
used for dental restorations for many years due to its high
mechanical strength and longevity.5 However, mercury is
harmful to the environment, and mercury poisoning can
cause long-term and sometimes permanent neurological
damage in human beings.6 Concerns regarding the potential
adverse health effects of mercury have led to a global
initiative to stop the production and use of mercury-
containing products. The Minamata Convention on Mer-
cury is a multilateral environmental agreement that ad-
dresses specific human activities which are contributing to
widespread mercury pollution. 128 signatories and 133
parties around the world have signed the convention by
March 2021. With the implementation of this agreement,
the phase-down and eventual phase-out of dental amalgam
is expected in the coming decades. Resin composite is
another common restorative material with great physical
and aesthetic properties for caries management.7 The
major limitation of resin composite is the polymerization
shrinkage, which could cause microleakage between the
tooth and the restoration and increase the possibility of
secondary caries and repair failure.8,9 Besides, resin com-
posites are moisture-sensitive and technique sensitive.
These drawbacks limited the application of resin composite
in some clinical scenarios.

GIC has been available since the early 1970s. The FDI
World Dental Federation has released a policy document
recommending the development and the use of alterna-
tive direct restorative materials, including glass ionomer
cement, to dental amalgam.10 The World Health Organi-
zation (WHO) has recognized the importance of GIC in
dental care by including it in the Model List of Essential
Medicines in 2021.11 With the background, an increase in
the use of GIC is plausible. Therefore, this review aims to
provide an overview of the clinical application of GIC with
updated evidence in restorative and preventive dentistry.
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Classification of GIC based on chemical
composition

GIC is derived from silicate and zinc polycarboxylate ce-
ments.12 It has powder and liquid counterparts and consists
of polymeric matrices with ionic crosslinking around rein-
forcing glass particles after the mixture of powder and
liquid. The powder is normally composed of three basic
components: silica (SiO2), alumina (Al2O3) and calcium
fluoride (CaF2). Some manufacturers also add amalgam
alloy particles or silver particles into the basic powders to
enhance the mechanical strength of the GIC materials. The
liquid is an aqueous solution of polyalkenoic acids with or
without the addition of resin components.13 Based on the
chemical composition and set reactions, GIC can be
generally classified into conventional glass ionomer cement
and resin-modified glass ionomer cement.

Conventional glass ionomer cement (CGIC)

Conventional glass ionomer cement (CGIC) is composed of a
powder and a liquid. The powder typically contains a basic
ion-leachable glass, such as fluoro-aluminosilicate glass,
while the liquid is a polymeric water-soluble acid and
water. The setting reaction is an acidebase reaction and
starts from the mixture of powder and liquid.14 Examples of
the commercially available products of CGIC include Fuji I
(GC Corporation, Tokyo, Japan), GC Fuji IX GP (GC Corpo-
ration), Equia Forte HT (GC Corporation), Equia Forte Fil
(GC Corporation), 3M� Ketac� Cem (3M ESPE, St Paul, MN,
USA), Ketac Universal (3M ESPE), Chemfil Rock (Dentsply
Sirona, Konstanz, Germany), ChemFlex (Dentsply Sirona),
Aqua Ionofil (VOCO, Cuxhaven, Germany) and Riva Self Cure
(SDI, Bayswater, VIC, Australia).

High-viscosity GIC (HVGIC) is a type of CGIC which set by
mixing with a high powder/liquid ratio. It was introduced in
1995.15 HVGIC has been used as a restorative material for
Atraumatic Restorative Treatment (ART), which is a mini-
mally invasive technique. HVGIC is preferred for ART
application due to its superior mechanical properties,
better marginal seal and longer clinical durability.16 Ex-
amples of the commercially available products of HVGIC
include Fuji IX GP (GC Corporation), Equia Forte Fil (GC
Corporation), Ketac Molar Easymix (3M ESPE), Ketac Uni-
versal (3M ESPE), Chemfil Rock (Dentsply Sirona) and Riva
Self Cure (SDI).

Resin-modified glass ionomer cement (RMGIC)

To overcome the traditional problems including compro-
mised mechanical strength, wear resistance and aesthetics
associated with CGIC materials, a type of glass ionomer
cement called resin-modified glass ionomer cement
(RMGIC) was introduced in 1989. RMGIC maintains the
clinical advantages of CGIC, such as fluoride release and
simplicity in clinical operation, and is more aesthetically
pleasing than CGIC. The powder composition of RMGIC is
similar to CGIC, which contains a basic ion-leachable glass,
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while the liquid part contains a water-soluble resin mono-
mer, a polymeric water-soluble acid and water. The setting
reaction of RMGIC involves both resin polymerization and an
acidebase reaction.18,19 The common resin added into
RMGIC includes Bisphenol-A glycidylmethacrylate (Bis-
GMA), urethane dimethacrylate (UDMA), dimethacrylate
(TEGDMA), 2-hydroxyethyl methacrylate (HEMA). Examples
of the commercially available products of RMGIC include
Fuji II LC (GC Corporation), GC Fuji PLUS (GC Corporation),
Fuji Lining LC (GC Corporation), RelyX� Luting (3M ESPE),
Ketac� Cem Plus (3M ESPE), Vitremer (3M ESPE), Photac-Fil
(3M ESPE), Vitrebond� (3M ESPE) and Riva Light Cure (SDI).
Metal-reinforced GIC

Metal-reinforced GIC is a type of GIC containing metal
powders. The liquid composition is similar to that of other
GICs, while the powder consists of a mixture of conven-
tional powder with amalgam alloy particles or silver parti-
cles sintered with the glass. These cements have arisen
with the expectation of improved mechanical properties.
The inclusion of metallic particles brought damage to ma-
terials in relation to fluoride release, and adhesion to tooth
structure, as well as the aesthetic damage arising from the
darkening of the edges of the cavities.17 Examples of the
commercially available products of metal-reinforced GIC
include Ketac-Silver (3M ESPE), Miracle Mix� (GC Corpora-
tion) and Hi-Dense XP (SHOFU, Kyoto, Japan).
Figure 1 Properties of glass ionomer cement (GIC). A) Sur-
face morphology and elemental composition of the GIC; B)
Surface topography in 2D (left) and 3D (right) with surface
roughness value in Ra of GIC; C) The daily fluoride ion release
in various groups for 720 days. CGIC: conventional GIC; RMGIC:
resin-modified GIC.
Physical and chemical properties of GIC

GIC has unique advantages for clinical application,
including direct adhesion to tooth structures, minimal
shrinkage or expansion, similar coefficient of thermal
expansion to natural tooth structure, biocompatibility, and
long-lasting fluoride release.20e22 As shown in the scanning
electron microscope images, the surfaces of Fuji IX GP (GC
Corporation) and Fuji II LC (GC Corporation) have irregular
glass-ceramic structure with uneven particle distribution
(Fig. 1).

GIC can directly adhere to tooth structures by forming
an ionic bond with the calcium ions in the hydroxyapatite of
the tooth structure.23 Direct adhesion allows the applica-
tion of GIC without extra adhesive systems, which are
normally expensive and can significantly increase the cost
of clinical procedures. In addition, the waiver of the extra
adhesive procedures makes the clinical operation simple
and saves the chairside operation time.

GIC is biocompatible, as the pulp response to GIC is
mild.24 Polyacrylic acid has macromolecule structures with
high molecular weight and is prone to combine with the
calcium ions of the tooth, making it difficult to move into
the dentinal tubules. Generally, they are less irritating to
the pulp tissues when compared to resinous adhesives.23

However, in some deep or very deep cavities close to the
dental pulp, the acid portion of the ionomer might cause
pulp irritation.12 The biocompatibility of GIC was observed
not only in dental pulp tissues but also in periodontal tis-
sues. GIC was capable of reducing subgingival biofilm
attachment without irritating the gingiva tissues.25,26
S3
GIC presents minimal shrinkage or expansion after
setting. It has a linear thermal expansion coefficient which
is close to that of the dental structures. This feature,
combined with the direct chemical bonding with the dental
structures, results in a reduced chance of marginal leakage
clinically.12 The values of the thermal expansion coefficient



Figure 2 Properties of glass ionomer cement (GIC). A)
Representative confocal laser-scanning microscopy images of
GIC; B) Representative scanning electron microscope images of
glass ionomer cement. CGIC: conventional GIC; RMGIC: resin-
modified GIC; control: dentin block.
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in RMGIC are closer to those presented by the amalgam and
resin composite.12,27

GICs are known for long-lasting fluoride release, which
can be extended for up to 8 years.22 The fluoride release
shows a pattern of an initial rapid release (“early burst”),
followed by a sustained and lower level diffusion-based
release.28,29 We detect the fluoride released of CGIC and
RMGIC restoration for 720 days. The daily fluoride release in
the CGIC and RMGIC Groups was highest on Day 1 and
dropped to a lower level on Day 84. The stable low-level
fluoride release was maintained until Day 720 (Fig. 1C).
CGIC restoration released more fluoride compared to RMGIC
restoration. Fluoride release from GIC increases in acidic
conditions.30 This ability to release and store fluoride
makes GIC an excellent choice in treating patients at high
risk for caries.17

However, GIC also has disadvantages, such as lower
compressive strength, lower flexural strength, compro-
mised aesthetics and limited antimicrobial effects.31

GIC exhibits lower compressive strength and lower
flexural strength compared to dental amalgam and resin
composite. Its compressive strength ranges between 60 and
300 MPa and flexural strength ranges between 14 and 50
MPa.21 The mechanical strength of GIC varies largely among
the products from different companies. The mechanical
strength of GIC limits their extensive use in dentistry as a
filling material in stress-bearing areas.27,32,33 In addition,
GIC, particularly CGIC, showed lower wear resistance
compared to resin composite and amalgam. The unsatis-
factory wear resistance could reduce the longevity of the
material when applied in areas bearing heavy abrasive
wear.34

GIC has an opaque to translucent appearance. CGIC is
opaque. RMGIC has a translucent appearance and matches
dentin and enamel shade aesthetically.35 However, the
shade range of GIC is limited and the aesthetic properties
of GIC are generally inferior to that of resin composites.26

GIC shows limited antimicrobial effects. Although GIC
can release fluoride release sustainably to prevent caries in
the dental tissues,36,37 the influence of fluoride on the
antimicrobial properties of GIC is limited, especially after
the setting reaction is completed.38 When cultivating
Streptococcus mutans (S. mutans) biofilms on CGIC and
RMGIC include Fuji IX GP (GC Corporation) and Fuji II LC (GC
Corporation) dentin surfaces and observing the biofilm with
confocal laser scanning microscopy, a large proportion of
green fluorescence, representing living cells, was found on
the CGIC, RMGIC and dentin block surfaces (control). There
were no differences in the proportion of dead cells among
CGIC, RMGIC and control group (Fig. 2A). When observing
the biofilm structure with scanning electron microscopy,
CGIC, RMGIC and dentine surfaces were all fully covered by
biofilm of normal structure with no significant differences
(Fig. 2B). These assessments indicated that the antimicro-
bial effects of CGIC, RMGIC and dentine were similar. The
Fuji IX GP (GC Corporation) and Fuji II LC (GC Corporation)
were selected as examples of conventional glass ionomer
cement (CGIC) and resin-modified glass ionomer cement
(RMGIC), respectively to assess their physical and chemical
properties. However, due to potential variations within
each of these specific product lines, they may not fully
capture the entire range of characteristics exhibited by all
S4
commercial products of CGIC and RMGIC. To obtain a more
comprehensive understanding of the physical and chemical
properties of GICs, testing a broader selection of GIC
commercial products would be beneficial.
Major clinical application of GICs

GIC have various applications in restorative and preventive
dentistry. It has been commonly used as restorative
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materials, luting cements, liners and bases, and fissure
sealants with different powder-to-liquid ratios. Under-
standing the properties, clinical indications and the clinical
performance of GIC for different applications is essential to
achieve optimal clinical outcomes when using the GIC
material.
GIC as restorative cement

Suggested clinical uses of GIC restorations

Glass ionomer cements are a versatile direct restorative
material with multiple clinical indications because of its
chemical, mechanical and biological properties.17 For GIC
restorative cements, a high powder-to-liquid ratio (at least
3:1, and up to 6.8:1) is employed, which ensures sufficient
strength and durability of the restoration.14

Modification of GIC restorative materials has been made
to enhance its biological, mechanical and antimicrobial
properties to broaden its clinical applications. The most
common modifications of GIC were to add functional filler
components into GIC, such as silver-amalgam particles,39

spherical silica,40 zirconia,41 glass fibre,42 hydroxyapa-
tite,43 bioactive glass particles as pre-reacted glass ion-
omer particles (PRG),44 etc.

GIC is excellent for interim restorations. They could be
used for the repair of small defective margins of resin-
based composite or silver amalgam restorations.17,45 GIC
can be used for occlusal restorations in primary teeth.19 In
the permanent dentition, small, minimally invasive prep-
arations in the occlusal surface can be restored with
RMGIC.46 RMGIC is good for occlusal-proximal restorations
in primary molars.47 In addition, the self-adhesive and
easy handling properties and acceptable tooth-coloured
appearance of RMGIC greatly simplify restorative pro-
cedures for carious and non-carious lesions located in the
cervical areas of the teeth, particularly for patients in
high caries risk or teeth that cannot be isolated ideally.48
Clinical performance of GIC restoration

A study in 2018 included 1.6 million GIC restorations and
evaluated their survivability. The survival to re-intervention
rate of GIC was 81% at 1 year, 52% at 5 years, 36% at 10
years, 28% at 15 years in upper molars, and 81%, 49%, 34%,
and 26% at 1, 5, 10, and 15 years in lower molars, respec-
tively.49 GIC exhibited significantly lower values of sec-
ondary carious lesions (SCL) than resin composite in primary
teeth.50

Teeth restored with atraumatic restorative treatment
(ART) techniques using GIC have exhibited a wide range of
survival rates, from 29.6 to 100%, over 4-month to 6-year
follow-ups for single occlusal restorations, and 30.6e100%
over 6-month to 2-year follow-ups for multi-surface resto-
rations.51 Another study on the survival rate of Fuji IX GP
Fast (GC Corporation) and Equia Fil (GC Corporation)
restoration found that at a 3-month recall, the retention of
RMGIC restorations was 97.06%. At a 6-month recall, the
retention of GIC averaged 95.6%. At the 12-month recall,
the retention of RMGIC averaged 93.35%. At a 2-year recall,
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the retention of GIC averaged 91.1%. At 3-year recall, the
retention of GIC averaged 83.35%.52

Previous studies have proved the advantageous clinical
performance of using GIC for caries restoration. A systematic
review and meta-analysis compared the preventive effect of
GIC restorations on new caries formation on other teeth of
the dentition with other types of restorations. This study got
the conclusion that CGIC restorations presented a better
caries preventive effect on new caries than RMGIC and
amalgam restorations did in primary dentitions. RMGIC res-
torations showed a similar preventive effect on new caries
formation to resin composite restorations in both primary
and permanent dentitions.53 The systematic review on the
comparison of the preventive effect of secondary caries
among different types of restorations found that GIC resto-
rations showed a superior preventive effect against sec-
ondary caries compared to amalgam restorations and resin
composite restorations in primary teeth. Meanwhile, GIC
restorations showed a superior preventive effect against
secondary caries compared to amalgam and a similar pre-
ventive effect against secondary caries compared to resin
composite restorations in permanent teeth.22

GIC as luting cement

Suggested clinical uses of GIC luting cements

Luting cement is a material used to attach indirect resto-
rations to prepared tooth surfaces by filling the minute
voids between the restorations and the tooth structures,
locking the restoration mechanically to prevent dislodge-
ment.54 GIC’s adhesive properties ensure a secure bond
between the restoration and the tooth structure without
the application of extra adhesive systems, as it chemically
bonds to enamel, dentine, precious metals and porcelain
restorations. It reduces the incidence of microleakage
when used to cement resin composite inlays or onlays. It is
easy to mix with good flowability. It sets fast with a low film
thickness and low viscosity.55e57 It reaches the neutral pH
rapidly after being placed on the prepared tooth.58 When
using GIC as luting cement, a powder-to-liquid ratio ranging
from 1.5:1 to 3.8:1 is commonly employed for cementation
of inlays, onlays, crowns and bridges.14

Novel GIC luting cements are under development by
modifying GIC materials. Nano-modifications of GIC by
either reducing the size of the glass particles or the addi-
tion of nano-sized bioceramics were made to improve its
mechanical and physical properties.59 Another modification
was the addition of calcium sodium phosphosilicate bioac-
tive glass to GIC to promote its remineralising effect on
demineralized enamel lesions.60

CGIC luting cements are generally used for the cemen-
tation of full metallic and metal-ceramic crowns and fixed
dental partial, metal-ceramic crowns with porcelain mar-
gins, slip-cast alumina crowns, metal posts, inlays, implant-
supported crowns and bridges, and aesthetic post and core
(fibre and ceramic).61,62 RMGICs are indicated to retain
total crowns and bridges, metaleceramic crowns and
bridges, zirconia frameworks and restorations, metal posts,
metal inlays, orthodontic appliances, and aesthetic post
and core (fibre and ceramic).61e63
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Clinical performance of GIC luting cement

Meron (VOCO) CGIC luting cement used on the veneered
yttrium-stabilized tetragonal zirconia polycrystal zirconia
crowns presented a 100% retention rate after 2 years and a
95.8% retention rate after 4 years.64 One study aimed to
evaluate and compare the long-term clinical retention of
prefabricated zirconia crowns (PZCs) in primary molar
teeth cemented using different luting cements CGIC, RMGIC
and resin composite, including Fuji I� (GC Corporation),
BioCem� (Nusmile, Houston, TX, USA) and Clearfil SA Luting
(Kuraray, Okayama, Japan), respectively. The study found
that the survival rate of PZCs was 76.7% when using CGIC
cement, 50% when using RMGIC cement, and 70% when
using resin cement after three years. The mean survival for
PZC in the CGIC group (35.5 months) was significantly
higher than for resin composite (34.7 months), and RMGIC
(33 months; P Z 0.019).65
GIC as liner and base

Suggested clinical uses of GIC liner or base

Liners and bases are materials placed between dentin
(sometimes pulp) and the restoration to provide pulpal
protection. GIC can be used as a liner or base to reduce
sensitizing by protecting and insulating dental pulp. It is a
good option for liners or bases because of their biomimetic
nature and physical properties that are similar to those of
dentin.66 GIC used as a liner in dental restorations was
found to reduce the problems associated with micro-
leakage. This might be attributed to the antimicrobial
properties of GIC.67 Another advantage of using GIC is that
the use of RMGIC as a liner can significantly reduce the
volumetric polymerization contraction that occurs with
light-cured resin-based restorations.68 GICs have advan-
tages as cavity liners because they bond to dentin/enamel
and release fluoride. These properties not only help in
preventing decay and minimizing the chance of the
appearance of secondary caries but also promote the for-
mation of tertiary dentin.69 For GIC liner cement, a
powder-to-liquid ratio of 1.5:1 is typically recommended to
achieve good adaptation and provide a protective layer
between the tooth structure and restorative materials. On
the other hand, GIC bases require a higher powder-to-liquid
ratio, ranging from 3:1 to 6.8:1, to provide adequate
strength and support for the restoration.14

GIC can be used as a liner material between the tooth
structure and the definitive restorative material including
resin composite and amalgam.69,70 GIC can also be used as a
base since it meets the characteristics of a base.71

Currently, GIC is usually not promoted as a base but
rather as a core build-up material (eg, Fuji II LC Core Ma-
terial, GC; Vitremer, 3M ESPE).72

Clinical performance of GIC liner or base

It should be noted that current evidence revealed a con-
tradictory result regarding the necessity of the use of GIC
liner for pulp protection. GIC might cause less pulpal
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damage compared to other restorative materials. In vivo
studies on human teeth have shown that Vitrebond� Plus
(3M ESPE) and Vitrebond� (3M ESPE) RMGIC liner caused
only mild initial pulp damage when applied to deep dentin
caries, which decreased over time, indicating its accept-
able compatibility with the pulp.73 The pulpal response to
CGIC and RMGIC including Riva Self Cure (SDI) and Riva Light
Cure (SDI) were slightly different, with the latter poten-
tially causing more damage.74 However, the initial pulp
damage caused by GIC tends to decrease over time. Both
CGIC and RMGIC were considered biocompatible after 30
days, suggesting that any adverse pulpal effects might be
transient. When used as liners in very deep cavities, neither
CGIC nor RMGIC resulted in post-operative sensitivity or
persistent pulp damage.74 However, a study found no sta-
tistical difference in success rate on the pulpal outcome
between the Fuji II Lining LC (GC Corporation) RMGIC liner
group and the group without liner.75

Studies on the survival rate of the restorations with GIC
liner or base showed that GIC liner or base did not have
significant effects on the survival rate of the restorations. A
study found that the application of Ionoseal (VOCO) RMGIC
liner did not have a significant effect on the clinical per-
formance of bulk-fill restorations, suggesting that GIC-
based liner might be unnecessary for the bulk-filled resin
composite.76 Another study on the effect of Fuji Lining LC
(GC Corporation) RMGIC liner on the quality of posterior
resin composite restorations found that the retention rate
was 100% for restoration with and without RMGIC liner for 1
year. This study showed that the qualities of the restora-
tions were not significantly affected by the placement of
the RMGIC liner, regardless of the adhesive used.77 For the
GIC base, a study on the influence of Ketac-Fil (3M ESPE)
CGIC base in survival of posterior composite restorations
found that the annual failure rate was 1.9% for restorations
with CGIC base and 2.1% for restorations without interme-
diate material for up to 18 years follow-up. This study
showed that CGIC base did not affect the survival of resin
composite restorations.78

GIC as fissure sealant

Suggested clinical uses of dental sealant

Dental sealants are used to prevent dental caries in tooth
surfaces, particularly those with pits and fissures.79 The
mechanisms of dental sealant in preventing and arresting
dental caries include creating a physical barrier, ease of
cleaning and ion release.79e81 GIC sealants are fluoride-
releasing, which can prevent caries by reducing deminer-
alization and inhibiting cariogenic bacteria growth.82,83

Moreover, they can offer protection to both sealed teeth
and adjacent teeth.84,85 The GIC sealant has a fluid con-
sistency to allow its adaption into the pits and fissure area
of the posterior teeth. GIC sealants normally have a
powder-to-liquid ratio ranging from 1.1:1 to 1.8:1, which
ensures proper flowability and allows for effective sealing
of the pits and fissures.14

GIC sealants are indicated for patients at high caries risk
in both permanent and primary teeth.86,87 Except for
applying on occlusal fissure surfaces, current evidence also
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supports the application of GIC sealant on axial smooth
surfaces. It can be used in preventing caries on sound tooth
surfaces or arresting caries on carious tooth surfaces.88

Clinical performance of GIC dental sealant

GIC sealants was effective in preventing caries on sound
tooth surfaces including occlusal fissure surfaces,
decreasing the caries risk of sound teeth by 76% within
24e48 months, and 85% in 84 months compared to no
treatment.89,90 GIC dental sealant was effective in
arresting non-cavitated caries with 2e3 times higher when
compared with no treatment.91,92 However, the effective-
ness of dental sealant in arresting cavitated caries was
controversial. Some studies showed its success in arresting
initial to moderate stage caries,93,94,88 while others re-
ported that dental sealant was ineffective for micro-
cavitated caries lesions.95

However, the retention of GIC sealants was not satis-
factory. A review reported that the retention rate for GIC
sealant at different follow-up periods was 49e63% at 6
months, 21e78% at 12 months, and 14e24% at 24 months.88

More recently, a meta-analysis on the clinical retention of
pit and fissure sealants in relation to observation time and
material type found that the retention rates for high-
viscosity GIC-based sealants were 5.2% at 5 years.96

Summary

Glass ionomer cement is a versatile dental material that has
a wide range of applications in restorative and preventive
dentistry. It has been used as restorative materials, luting
cement for indirect restorations, liner and base of resto-
rations, and dental sealants. While its use as a base ma-
terial and liner is debatable, the clinical application of GIC
as restorative cement, luting cement, and dental sealant is
supported by current research.
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