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Proven esthetics: six years of
success with IPS Empress Direct
Direct restorative procedure using a nano-hybrid composite
Dr Sandro Pradella, Eremo di Curatone/Italy

After having successfully used the nano-hybrid composite IPS Empress
Direct in clinical practice for six years, the author draws a balance. The
teeth of the first patient he restored with this material are still in an excellent condition. Based on this first patient case with IPS Empress Direct –
a new product at the time – the author explains how he successfully uses
the material in direct restorative procedures.
The introduction of nano-filled composite resins went hand
in hand with the evolution of conservative dentistry, which
placed a major focus on the preservation of healthy tooth
structure. Highly advanced composite restoratives, which feature excellent biomechanical and esthetic properties, are ideally suited for the direct restoration of large defects. This has
also been confirmed by the latest clinical trials that focused
on adhesive and layering techniques. In addition, there is a
growing demand for highly esthetic restorations at affordable costs among patients.
Introduction
The chemical composition plays a crucial part in highly esthetic restorative materials. The chemical formula provides
the restorative with the ability to meet the material performance criteria related to volumetric shrinkage, surface hardness, fracture resistance, modulus of elasticity, polishability,
wear resistance and radiopacity. The optical properties of the
fillers and polymer matrix also need to be perfectly matched
to one another. This is paramount to achieve the shades and
translucencies required for a natural looking restoration.
Each component of a composite fulfils a specific function. The
monomers, for instance, influence the reactivity, strength,
shrinkage and handling properties of a composite.

Fillers of various chemical structures
and sizes are embedded in the monomer
matrix and determine the wear resistance,
strength, polishability, gloss, radiopacity
and translucency of the material.
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When the nano-hybrid composite IPS Empress ® Direct was
developed, particular care was given to its composition. The
result is a composite that is characterized by innovative properties:
1. Wear and fracture resistance
The wear behaviour of a filling material represents an essential parameter in the survival rate of a restoration. Wear
affects the esthetic appearance and oral function of a restoration. Fracture resistance also has a decisive effect on the
clinical performance and should be considered when choosing a composite. Restorations are subject to severe and long
chewing cycles. If an unsuitable composite is used, the restoration may develop cracks over time. These cracks may
impair the effectiveness and longevity of the restoration.
Due to the use of nanotechnology, the fillers used in IPS
Empress Direct are very small (100 – 400 nm). The composite
features a high filler content (approx. 75 – 79 % by weight
and approx. 52 – 59 % by volume, while the organic component (resin matrix, bis-GMA in this case) is significantly

Materials

Hardness

Shrinkage

Enamel

408

Dentin

60

Amalgam

120

Gold alloy type 3

135

Macrohybrid composite

41 – 77

4.5 %

Microhybrid composite

74 – 120

3%

Nanohybrid composite

160 – 185

1.6 – 2.5 %

Table: Surface hardness and shrinkage of various restorative materials [1, 2]

r educed. The filler particles are embedded in the resin matrix, which represents the weaker component of the two. As
a result, the surface hardness and fracture resistance of IPS
Empress D
 irect is higher than those of conventional composites. These properties are affected not only by the filler
volume but also by the type of filler used in the material.
Relatively coarse barium glass fillers (0.7 µm) are used in the
dentin materials to achieve more strength. By contrast, the
enamel materials contain smaller barium glass fillers (0.4 µm)
to enhance their polishibility and gloss and to decrease their
susceptibility to wear.
2. Polymerization shrinkage
As only the organic component shrinks during polymerization, nano-hybrid composites also offer advantages over conventional composites with regard to polymerization shrinkage (see chart on previous page). Due to the high content of
nanofillers, the organic component is reduced to a minimum.
As a result, their shrinkage rate is as low as 1.6 to 2.5 %,
while microfillers demonstrate a shrinkage of 3.5 %.

5. Esthetics
Restorations that blend in seamlessly with the oral surroundings can be created by selectively choosing a dentin material
with an optimum level of opacity and an enamel material with
ideal translucency. Applying the materials in layer thicknesses
similar to those of the natural dentin and enamel is recommended to ensure an optimum result with only two materials.
6. Handling and sensitivity to light
IPS Empress Direct is easy to use and is characterized by low sensitivity to light. This means that practitioners have plenty of time
to process the material before it begins to harden due to the
blue light contained in ambient light (after 240 to 300 seconds).
(Source: Scientific Documentation IPS Empress Direct, Ivoclar
Vivadent).
Case report
The author describes the restoration of an entire fourth quadrant, involving IPS Empress Direct as the restorative material.
At the time, the rehabilitation comprised both dental arches.

Figs 1a and b: Preoperative situation: Defective amalgam and composite fillings in the upper and lower arch.

3. Optical properties
IPS Empress Direct has been designed to be a highly esthetic
restorative that very closely emulates the optical properties
of the natural dentition. Fluorescence, opalescence and translucence are essential characteristics of this restorative. The
composite is now available in the additional new shade Translucent Opal to reproduce the opalescence of natural teeth. It
is available in higher levels of translucency than conventional
composites. Additionally, its high radiopacity assists dentists
in telling the filling material from the healthy tooth structure
and secondary caries.
4. Gloss and surface roughness
A highly esthetic composite should be easy to polish to a high
gloss. The polishing and surface characteristics of IPS Empress
Direct have been thoroughly investigated. For instance, the
enamel materials contain barium glass fillers (0.4 µm), which
promote favourable polishing properties and a high surface
gloss. If polished correctly, the composite achieves approx.
80 gloss units (GU) and a low mean surface roughness of less
than 0.1 µm.

The patient requested the treatment because of his postoperative sensitivity. Moreover, the existing restorations were defective and esthetically unpleasing (Figs 1a and b). The proximal contact surface between tooth 46 and tooth 47 seemed
to be incorrectly shaped, as after each meal, food particles
got trapped in the interdental space. Moreover, there were
no occlusal contacts, and a functional occlusal surface was
not present.
A rubber dam was placed in the area of the quadrant in question to create a completely dry treatment field (Fig. 2). The rubber dam technique results in an ideal treatment field. Excellent
visibility is ensured and any unintended swallowing of materials
by the patient is prevented. The old fillings were removed and
the underlying carious tissue was excavated using a round bur.
Subsequently, the cavities were finished with fine-grit diamond grinders and diamond-coated tips in an ultrasonic
handpiece. In general, care should be taken to provide the
cavities with an appropriate shape. The aim is to maintain as
much contact enamel and underlying supportive dentin as
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possible. The cavity should feature a continuous outer boundary line (Fig. 3).
Fig. 2:
Rubber dam
placement to isolate
the treatment field

Fig. 3:
After the old fillings
and the carious tissue
had been removed,
the cavity was prepared according to
the principles of the
adhesive technique.

Fig. 4:
Phosphoric acid was
applied and left to
react for 15 seconds
on dentin and 30
seconds on enamel.

Fig. 5:
A slightly wet
shimmering dentin
surface is an indication of a c orrectly
conditioned tooth
structure.

Fig. 6:
After lining the cavity
with Tetric EvoFlow
(to create an even
cavity floor), sectional
matrices were placed.

Fig. 7:
The sectional matrices
provided support in
reconstructing the
proximal cavity walls
with IPS Empress
Direct enamel materials. Class I cavities
were created.

Fig. 8:
IPS Empress Direct
Dentin was used to
successively rebuild
the cusp slopes.
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Conditioning
A multiple-step total-etch adhesive (Syntac®) was used as the
bonding agent. The author had already used this bonding
agent for nearly 15 years at the time. Three positive outcomes
underscore the clinical strength of this adhesive: i) There was
no postoperative sensitivity, ii) the restorations d
 emonstrated
optimum adhesion to the underlying tooth structure and iii)
they showed exceptional marginal integrity. When the
total-etch technique is used, the enamel and dentin surfaces
are etched for different lengths of time (enamel = 30 s econds,
dentin = 15 seconds) (Fig. 4). After the etching process, S yntac
Primer was slightly rubbed into the tooth structure, left to react for 20 seconds and then carefully dispersed with air u
 ntil
complete evaporation. The same procedure was repeated with
Syntac Adhesive. The subsequently applied bonding agent
(Heliobond) should remain on the etched tooth surface for
at least 10 seconds. Only in this way can the material completely penetrate the collagen fibres and the partly demineralized dentin layer. After the bonding agent had taken effect,
the material was carefully removed by suction and dispersed
with air. After curing, the dentin surface should have a slightly
glossy appearance (Fig. 5). This shows that the adhesive has
penetrated thoroughly and there are no areas with an unduly
thick coating of adhesive.
Filling
In an initial step, flowable composite (Tetric EvoFlow ® ) was
applied to the entire dentin surface in a layer of approx.
0.5 mm thickness and to the enamel in a thin layer. The composite material was cured twice for 10 seconds using a curing light with a light intensity of at least 1000 mW/cm2. Subsequently, the restoration was built up using the sculptable
IPS Empress Direct. The objective was to turn the class II cavity
into a class I cavity. This required the proximal cavity walls
to be reconstructed (Figs 6 and 7). Unlike matrix bands, sectional matrices enable the composite build-up to be given the
convex shape typical of proximal surfaces.
As far as matrix systems were concerned, we had to completely rethink our way of using them. In amalgam fillings, matrices
served the purpose of keeping the material in place during
condensing. They also prevented the amalgam from slipping
into the interdental spaces, which may result in damage to
the soft tissue. By contrast, the application of composites may
be compared to the injection moulding procedure employed
in the manufacture of plastics. In order to achieve a smooth,
shiny surface, the soft plastic is injected into a metal mould.
The resulting product normally does not require any further
finishing. The sectional matrices used in the case presented
here serve a similar purpose as the metal moulds: They define
the final shape when the proximal walls are reconstructed.
IPS Empress Direct enamel material was adapted appropriately
and then light cured. Due to the smooth surface, hardly any
finishing was required.
The cavity was filled up with a series of first horizontal and
then oblique layers IPS Empress Direct Dentin. As a basis for
the occlusal surface topography, triangular cusp slopes were
shaped (Fig. 8).

Fig. 9: Creating a functional, anatomically correct occlusal surface texture

Fig. 10: View immediately after finishing and polishing. The restorations
blend seamlessly with the surrounding dentition.

Fig. 11: The same situation six years later. The fillings are still intact.No marginal leakage is observed.

Figs 12a and b: Occlusal view six years after the complex rehabilitation of the upper and lower arch

The occlusal surface was completed with oblique layers of IPS
Empress Direct E namel (Fig. 9). After the matrices had been
removed, the occlusal surfaces were moulded according to
gnathological principles. The occlusion was verified and any
premature contacts eliminated. Finishing of the occlusal surface was performed with tungsten carbide grinding instruments (H390F, Komet). Only few fine finishing and polishing
steps were required. Finishing was achieved with a three-step
polishing system (Astropol®) (Fig. 10). For the finishing of convex areas, we recommend using single-bladed grinding discs
with decreasing grit-size (OptiDisc®, Kerr-Hawe).
Conclusion
By consistently adhering to the protocol shown, even complex
direct restorations can be fabricated in a fairly uncomplicated
manner. In the case presented, the three basic criteria for a
satisfactory outcome could be met: appropriate shade, shape
and function. Even six years after the treatment, the patient’s
restorations are still intact and esthetically pleasing (Figs 11
to 12b).
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