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The demand for aesthetic restorative materials has increased in recent years.
Glass ionomer cements (GIC), their modifications, and various composite
restorative materials have been developed as direct tooth-coloured

restorative materials. However, none of these materials can be compared to
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the properties of amalgam restorative materials. Recently, a new direct
tooth-coloured, bulk-fill, and aesthetic restorative material, Cention N, was
developed. This material is easy to handle and has properties similar to those
of type-IX GIC. This article provides an update on the composition and
properties of Cention N restorative material.

Keywords: Alkasite, Cention N, Ion-leachable silicate glass, PEG-400 DMA,
Isofiller, Ivocerin.

1. Introduction

Dental composites are replacing mercury-containing dental
amalgam restorations as the preferred restorative material,
mostly because of their intrinsic aesthetic appeal and long-
standing toxicity concerns [1]. Their translucency and
polishability rapidly increased in the first decade after their
introduction and continued to increase in popularity
thereafter [2,3]. However, the strength and wear resistance
of these composites are poor compared with those of dental
amalgam restorative materials.

Composite resins allow for minimally invasive or even no
tooth preparation while still offering excellent possibilities
for aesthetics and a reasonable lifespan. They are notable as
major breakthroughs in modern biomaterial research.
However, earlier versions of these resin composite
materials had a few drawbacks, such as poor handling
characteristics and polymerization shrinkage [1,4]. This led
to experiments with these resins, and various types and
volume fractions of filler particles were added.
Consequently, macro-filled, small-filled, micro-filled, and
hybrid composites have been developed [5]. Even though
these materials improved over earlier versions, they did not
meet expectations.

Recently developed composite materials include packable
composites, organically modified ceramic oligomers
(ORMOCER), fiber-reinforced composites (FRC), flowable
composites, self-healing or self-repairing composites,
stimuli-response materials (Smart Materials), Bell Glass HP,
self-adhering composites, art glass, nanocomposites,
calcium phosphate nanoparticle-reinforced composites, and

bioactive glass nanoparticle composites [5,6]. Newer
composite resins have been developed to improve these
properties. Cention N is a recently developed, direct
restorative material. This article reviews the composition
and properties of a recently developed Cention N
restorative material.

Cention N was introduced by Ivoclar Vivadent (Schaan,
Liechtenstein) in 2016. It is an aesthetic restorative material
with high flexural strength. The term Cention was derived
from the Latin word “centum” meaning hundred and
“cention” which means a hundred ions [7]. As the name
implies, this material can release acid-neutralizing ions.
Cention N is a member of the alkasite group, which is a
subgroup of composites, such as compomers or ormocers.
Alkaline fillers have been used in Cention N [7-9]. Cention N
has aesthetics equivalent to those of glass ionomer cement
(GIC), and its strength is comparable to that of amalgam
restoration [8-10].

2. Composition of Cention N

Cention N is available in the form of powder and liquid
(Figure 1). Unlike conventional composites, this material
does not contain Bis-GMA, HEMA, or TEGDMA [7,8,11,12].

The powder contains ion-leachable glass silicates, including
surface-modified calcium-barium-aluminum-fluorosilicate
glass filler and an alkaline calcium-fluoro-silicate glass filler
with a particle size ranging between 0.1- 35 pm. The liquid
mainly contains organic dimethacrylate monomers,
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including Urethane dimethacrylate (UDMA), etc., along with
the catalysts and other additives. The compositions of both

the powder and liquid are listed in Table 1.
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Figure 1. Cention N powder and liquid

Powder

Ingredient

Functions

Calcium-fluoro-silicate
glass

Acts as a filler
Improves strength
Releases F-, Ca2*, OH- ions

Barium-Alumino-
silicate glass

Acts as a filler
Improves strength
Releases fluoride ions

Ytterbium trifluoride

Acts as a filler
Radiopacifier

Isofiller (Copolymer)

Acts as a shrinkage stress
reliever

A copper salt &
thiocarbamide-self cure
Initiator or Ivocerin and
acyl phosphine oxide-

Acts as an initiator and helps in
the polymerization process

photoinitiator
Pigment Added to provide appropriate
shade
Liquid
Urethane Main reactive dimethacrylate of
dimethacrylate (UDMA), the resin matrix
High viscous resin
Exhibits good  mechanical
properties
Hydrophobic resin and exhibits
lower water sorption
Tetramethyl- Hydrophobic in nature
xylylendiurethane Provides more viscosity to the
dimethacrylate, resin matrix
Tricyclodecan- Diluent resin added to reduce
dimethanol the viscosity

dimethacrylate (DCP),

Polyethylene glycol 400
dimethacrylate  (PEG-
400 DMA)

Hydrophilic resin

Improves the flowability of the
resin

Also, helps in wetting the
natural tooth and adapts well to
the smear layer

Initiator
(hydroperoxide - self
cure)

Helps in the polymerization
process

Stabilizer

3. Setting reaction

Cention N is a resin material that is formed by both self-cure
polymerization and light-cure (dual-cure) polymerization.

In self-curing systems, free-radical formation and redox
catalysis with copper ions occur upon mixing the powder
and liquid. The initiator and activator systems used in the
self-cure mechanism were copper salts, peroxides, and
thiocarbamides. Copper salts accelerate the curing reaction
via redox catalysis. The Cu ions undergo oxidation with
hydroperoxide and reduction with thiocarbamide. An
initiator molecule such as hydroperoxide is more stable
than benzoyl peroxide, a common initiator in conventional
resins, and imparts greater temperature resistance.
Thiocarbamide provides more color stability to the resin
than the activator present in conventional resins, which use
an amine accelerator [7,12].

In the case of the dual-cure mechanism, Cention N powder
contains photoinitiators, such as Ivocerin® and acyl
phosphine oxide, which are responsible for the light-curing
mechanism. Ivocerin® is an amine-free dibenzoyl
germanium derivative and Norrish type-l initiator [7].
Norrish Type I initiators require only one component for
free-radical formation, unlike in conventional light curing,
where camphoroquinine is used as an initiator, which
requires two components for free-radical formation. Upon
mixing the powder and liquid, a self-curing mechanism was
initiated, followed by a light-curing mechanism upon
exposure to the appropriate wavelength of the light source
[7,12].

4. Properties

4.1 Biological properties

Cention N exhibits cytotoxicity owing to the release of
unreacted monomers and various ions and is comparable to
that of dental composites [13]. Only unreacted monomers
may leach out from dental composites, whereas GIC releases
certain ions that are responsible for their cytotoxicity.
However, this alkasite material releases both unreacted
monomers and ions; therefore, it has a slightly more
cytotoxic effect than composites. Capan et al. found that
alkasite has acceptable cytotoxicity on dental pulp stem cells
after 72 hours but was more cytotoxic than high-viscosity
GIC and a composite that demonstrated similar cytotoxicity.
However, both methyl-thiazole-diphenyl-tetrazolium MTT
(Sigma Aldrich) and xCELLigence (RTCA-DP, ACE)
cytotoxicity assays yielded similar cytotoxicity results for
the three materials [13].

Cention N releases certain ions, which help prevent
demineralization of the tooth structure [14]. The release of
ions depends primarily on the pH of the oral environment.
Cention N, especially self-curing, releases significantly large
amounts of ions in acidic environments [14]. Cention N may
have reacted more aggressively in an acidic environment,
resulting in faster deterioration of the surface-resistant
layer compared to other ion-releasing restorative materials,
thus exposing the matrix to increased release of fluoride
ions [15]. However, Cention N released significantly lower
amounts of fluoride ions than GIC at different time intervals
at neutral pH. The reason for the decrease in fluoride in
Cention N could be the type and amount of the filler loading.
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A relatively high filler content was observed in GIC (99.9%)
[16]. The fillers in Cention N include barium aluminum-
silicate glass filler, ytterbium trifluoride, isofiller (Tetric N-
Ceram technology), calcium barium aluminum fluorosilicate
glass filler, and calcium fluorosilicate (alkaline) glass filler
[15]. Among the 78.4% filler content, only 24.6% of the final
material was responsible for fluoride ion release [15]. In
addition, the fillers in Cention N are surface modified, thus
becoming resistant to degradation and may lead to the
release of a smaller amount of fluoride ions [14].

Similar to conventional GIC, Cention N also exhibits
anticariogenic activity owing to the release of significant
amounts of fluoride ions [17], which reduce the solubility of
enamel by the formation of fluorapatite crystals [7]. Calcium
fluoride layer formation may also be observed over the
tooth structure, which helps inhibit caries formation and
acts as an ion reservoir [18]. Fluorides also act against
certain bacteria, such as Streptococcus mutans, by
impairing glucose uptake and glycolysis. Furthermore,
alkaline glass in Cention N releases hydroxide and calcium
(OH- and Ca2+) ions, which are responsible for preventing
the demineralization of natural teeth by neutralizing the
acidic environment created by cariogenic bacterial activity
[7,18].

4.2 Physical Properties

4.2.1 Marginal leakage and Shrinkage stresses

Cention N is a bulk-fill restorative material that exhibits low
curing shrinkage and stress. Curing shrinkage leads to
marginal gap formation, which promotes microleakage,
marginal discoloration, crazing, and dentin hypersensitivity.
Numerous researchers have reported that Cention N
demonstrates the lowest microleakage compared to GIC[19,
20] and composites [20].

The organic matrix/inorganic matrix ratio, type of filler, and
type of monomer used significantly influenced the
volumetric shrinkage. Cention N is composed of a unique
isofiller partially functionalized by silanes, which
significantly reduces the shrinkage stresses to a greater
extent. During polymerization, the polymer chains crosslink
with the silane-treated fillers, generating stresses between
the filler particles and the cavity walls [15,19,21]. These
stresses were influenced by the volumetric shrinkage and
elastic modulus of the resin material. However, Cention N
has a low elastic modulus (10 GPa) and acts as a shrinkage
stress reliever by acting as a spring (slightly expanding as
the forces between the fillers increase during
polymerization) between filler particles. Therefore, the
volumetric shrinkage and shrinkage stress in Cention N are
reduced during polymerization, which allows the
restoration of the tooth cavity using a bulk-filling technique
[7]. Furthermore, Deepak et al (2017) reported no
statistically significant difference in the contact tightness
between the tooth and restoration with both Cention N and
Charisma composites, suggesting that Cention N can be used
as an alternative to restore Class Il restorations [22].

4.3 Mechanical properties

An ideal direct posterior restorative material should
possess adequate compressive strength to improve
restoration durability. Cention N exhibits superior
compressive strength properties to GIC [12, 23-25] and is
comparable to those of dental composites and silver

amalgam. Varying compressive strengths have been
reported in the literature for Cention N, which are
approximately in the range of 133-248 MPa [12, 20, 23,24].
The diametral tensile strength of Cention N is approximately
50-108 MPa [23,24]. The cross-linking methacrylate
monomers, along with a stable, efficient self-cure initiator,
high polymer network density, and degree of
polymerization over the complete depth of the restoration
with Cention N, can be attributed to the improved
compressive strength. In addition, the presence of a special
patented isofiller (partially functionalized by silanes) in
Cention N acted as a shrinkage stress reliever that
minimized the shrinkage force, which could also be a reason
for its improved  strength. Furthermore, the
organic/inorganic ratio and monomer composition of the
material is also responsible for the low volumetric
shrinkage, which contributes to the increased strength [12,
26]. In contrast, Mishra et al. (2018) and Sujith et al. (2020)
reported a lower compressive strength with Cention N than
that of the composites [9,20].

According to ISO 4049 standards, the flexural strength of a
definitive restorative material that should be used in high-
stress-bearing areas (occlusal posterior regions) must be at
least 80 MPa [27]. Both the self-cure and light-cure Cention
N materials (84-87 MPa) satisfy the minimum flexural
strength recommended by ISO 4049 [9,11]. Cention N
exhibits a relatively low modulus of elasticity of
approximately in the range of 10-13 GPa.

The microhardness of Cention N was higher than that of
counter-esthetic restorative materials [28]. Mazumdar et al.
(2017) reported better microhardness with Cention N than
with nanohybrid composite resin, silver amalgam, and type
II GIC Materials. They concluded that the microhardness of
restorative materials can withstand masticatory forces in a
clinical context. They also suggested that Cention N is a more
clinically suitable material for minimally invasive treatment
[29]. Numerous studies have demonstrated greater fracture
resistance with Cention N than with GIC, composites, and
amalgam restorations [25,30].

Cention N reported a higher shear bond strength, usually in
the range of 14 - 17 MPa, compared to counterpart
composites and GIC [31,32]. However, pretreatment is
necessary to improve the shear bond strength with dentin
[31]. Naz F et al. (2021) [32] reported that Cention N
(14.38+3.88 MPa) displayed more shear bond strength after
14 days compared to the GIC Fuji IX (5.96 £ 0.91 MPa). The
increased bond strength with Cention N can be attributed to
its unique composition, as it contains a hydrophilic
dimethacrylate resin, such as PEG-400 DMA, in the liquid
[33]. This dimethacrylate resin could have played a
significantrole in increasing bond strength [34]. In addition,
as a shrinkage stress reliever, it might help reduce shrinkage
stresses on the tooth-restorative interface.

The surface roughness of Cention N was poor compared to
that of the nanohybrid composites after polishing. The filler
particle size plays an important role in surface roughness.
The average filler particle size of the nanohybrid composite
is around 0.1-1.0 mm [35], which is much smaller than the
filler particle size used in Cention N (0.1-35 mm) [36].
However, the chewing simulation studies reported that the
Cention N (442.98 + 62.45 nm) showed a better smoother
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surface compared to the nanohybrid composites (503.66 +
134.0 nm) and GIC (550.10 * 132.39 nm) after chewing
simulation (50,000 cycles). In SEM investigations, GIC and
composites showed a greater number of pits and valleys
than Cention N after chewing simulation [32]. In addition to
filler type and size, other factors, including the composition
of the resin matrix, degree of cure, bonding between the
resin matrix and filler phases, and loading of the matrix by
the filler, contribute to the fatigue resistance of resin
restorative materials [37]. Although a smaller particle size
improved the fatigue resistance of the nanohybrid
composites, Cention N reported smoother surfaces. The
crosslinking ability of the polymer chains with the silane-
treated filler particles and the degree of cure was greater in
Cention N than in the nanohybrid composites. Hence, lower
surface roughness was reported for Cention N [32].

4.4 Optical properties

Cention N is a relatively translucent material (transparency
of 11%) compared to other glass-based restorative
materials [7] and is also a radiopaque material because of
the presence of ytterbium fluoride filler [7]. The surface
roughness of the restorations significantly influences their
esthetic quality. However, Cention N has been reported to
be more resistant to surface roughness after chewing
simulation, and therefore, it exhibits superior esthetics. This
new material is expected to have the potential to be used for
long periods in clinical settings [32]. Thermocycling
improves the color stability of Cention N [38].

5. Manipulation

Cention N is available in powder and liquid forms. The
powder and liquid were dispensed onto an oil-impervious
paper mixing pad, as per the manufacturer’s
recommendations, and mixed using a plastic spatula. One
scoop of powder was used per drop of liquid, corresponding
to a powder/liquid weight ratio of 4.6 to 1 [7, 39, 40].

Cention N can fill the tooth cavity with or without an
adhesive. If used without adhesive, retentive preparation
(with undercuts) similar to that used with amalgam fillings
is required without enamel margin bevelling and etching
with phosphoric acid. If it is used with an adhesive, the
cavity is prepared according to the modern principles of
minimally invasive dentistry, that is, by preserving as much
of the natural tooth structure as possible and requiring
phosphoric acid etching. The cavity was filled with a single
increment of Cention N material and allowed to polymerize.
Cention N also contains photoinitiators; therefore,
additional light-curing can be performed using blue light
with an approximate wavelength of 400 - 500 nm. After
curing, the material can be polished and finished, similar to
conventional composites.

8. Conclusion

The popularity of amalgam restorations has declined
because of mercury toxicity and aesthetic issues.
Researchers have attempted to find an alternative to
amalgam restorative materials, resulting in the
development of numerous tooth-coloured restorations with
varying results that do not meet the amalgam's standard in
terms of mechanical qualities, such as Cention N, a resin-
based bulk-fill, and a tooth-coloured direct restorative

material that is simple to use clinically. Owing to the
biological, mechanical, and chemical qualities of the alkasite
restorative material, it is clinically appropriate for the
treatment of cavities that are not adjacent to the tooth pulp.
The biological, physical, and mechanical properties of
Cention N were similar to those of GIC-IX; however, their
mechanical properties were inferior to those of amalgam
and composite materials.
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