





Summary

All-ceramic dental restorations can be
realized in different ways. Based on a
number of cases, this paper describes
veneering techniques on zirconium ox-
ide with products from the Dentaurum
company (Ispringen).
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Introduction

At the time the author made his first at-
tempts at ceramics many years ago, he
was fortunate that the dentist Dr. Eicke
Schmalfull was practicing just a few
houses away.

The dentist, who worked in Mark-
tleuthen in the Fichtel Mountains, taught
the dental technician how to support pa-
tients during their treatment. One only
has to ask the right questions, to get the
right answers. It is all about recognizing
people’s wishes and, wherever possible,
fulfilling them.

The follow-up discussions about the
incorporated work were often held in the
evening, after the work had been donein
the office. Quite often, the author’s gaze
fell on a display case containing ana-
tomical exhibits and old dental instru-
ments, as well as a small white palette of
the kind one would normally only find in
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an artist’s studio. Only much smaller and
made of porcelain.

Upon questioning by the author, it
turned out that this belonged to a paint
box, a small wooden box that was still
completely intact, including the working
instructions (Figs. 1 and 2). A small card-
board box with ceramic teeth, the blanks,
rounded off the collection (Fig. 3).

At the handover of the practice, Dr.
Schmalful3 gave the author this dental
rarity with the words to take good care of
it and to treasure it in his spirit. Said and
done. This is how a product came into
possession of the author which is more
topical than ever these days: perhaps the
world’s first set of ceramic stains. In the
instructions, which are probably about
100 years old, the following was written
(Fig. 4): ,The enamel stains are not in-
tended to be used to recolor stocked ar-
tificial teeth in every case, or to paint, as
this would require far too much practice

Fig. 1 to 3 This approximately 100-year-old paint box system for dental ceramics stems from
the author’s collection. Added is a compartment with ceramic teeth, the blanks. Fig. 4 The
instructions for what was probably the world’s first set of ceramic stains state, among other
things: ,The enamel stains (...) are intended to enable us to imitate abnormalities and to pro-
duce such colorations as can be found in nature but cannot be found among artificial teeth.”
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and would also be too time-consuming,
but the stains are intended to enable us
to imitate abnormalities and to produce
such colorations, which are indeed pre-
sent in nature, but are not to be found in
artificial teeth

So the basic idea was already the
same almost 100 years ago as it is today:
one strived to copy nature, albeit with
modest means.

For many years, metal ceramics pro-
cessed on alloys with a high gold content
were the gold standard before the so-
called economy or non-precious metal
alloys became established as a result of
enormous cost pressure in the health-
care sector.

The first all-ceramic systems also en-
tered the market at the same time. The
photo-optical properties, transparency
and light transmission of these systems
inspired the industry right from the very
first moment. However, they were not
suitable for bridge structures due to their
low strength. Many more years passed
before a new material which also offered
sufficient strength for bridges became a
talking point.

The success story of zirconium oxide
ceramics had begun and is still far from
ending.

The triumph of zirconium
oxide

The use of materials such as zirconium
oxide in restorative prosthetic dentistry
was only made possible through new
processing technologies and continuous
further development. For comparison
purposes, Figure 5 depicts a first-gener-
ation zirconium oxide framework on the
left and a framework made of ceraMotion
Z Hybrid (Dentaurum, Ispringen) on the
right, a multilayer zirconium oxide of the
latest generation with different strengths
(1020 to 1300 MPa). The translucency of
ceraMotion Z Hybrid varies between 44
and 47 percent in five layers. There are 20
years of development time between the
two frameworks. Particularly impressive:
the light conductivity of the latest zircon
generation.

Gone are the days when considerable
space was lost due to completely opaque
metals or very opaque all-ceramic frame-
work structures. Space that was or would
have been urgently needed for a natural
color structure and an individual crown
design. With the new translucent ceram-
ics, which soon became available in all
common tooth shades, the temptation
to extend the framework structure to

Fig. 5 For comparison purposes, a first-generation zirconium oxide framework is

depicted on the left and a framework made of multi-layered zirconium oxide with an
increasing translucency gradient (ceraMotion Z Hybrid, Dentaurum, Ispringen) on the
right.

208

the anatomical tooth shape and finalize it
with partial or vestibular veneers was in-
evitable. This would allow realizing maxi-
mum stability with variable crown de-
sign. This may already have been the be-
ginning of today’s much-cited micro-lay-
ering.

The beginnings of
micro-layering

The author made his first attempts with
an intermediate layer of painted ,individ-
uality” and then completed the anatomi-
cal tooth shape with some veneering ce-
ramic. However, the results obtained did
not prove satisfactory. Enamel cracks ap-
peared too static, lacking depth (Figs. 6
and 7). The stains used for this purpose
turned out to be less suitable for pre-
cisely this purpose, as their consistency
was both difficult to control and also to
process.

Not far from the author’s home, in the
Czech Republic, lie the spas of Marien-
bad, Franzensbad and Karlsbad. When
one enters the mundane hotels or vil-
las there, one is faced with magnificent
stucco ceilings as well as elaborate dec-
orations on the walls. On closer inspec-
tion, however, one realizes that some of
these architectural details have ,only”
been painted on. This gives an impres-
sion of reliefs,,growing” out of a flat wall,
which look amazingly realistic - a con-
trast of creamy bright wall colors and
gray tones. Nothing therefore seems
more obvious than to also adopt this
contrast painting technique for enamel
cracks as well.

The principle of contrast

If one places a pad of notepaper on the
photocopier, a shadow appears where
the pages are not glued, i.e. where they
lie loosely on top of each other. This con-
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Figs. 6 and 7 Initial attempts with painted ,individuality” in the
intermediate layer did not prove satisfactory. The enamel cracks
appeared too static, lacking depth. Fig. 8 The contrast principle: if
one places a pad of notepaper on the photocopier and makes a
copy, this pad will feature a shadow on one edge of the copy. This
contrast causes the block, which is basically flat, to take on a spatial
appearance. Fig.9 The ceraMotion One Touch System from Den-
taurum, Ispringen. Fig. 10 With the 2D Grey and 2D White pastes it

is easy to simulate depth.

trast causes the block, which is basically
flat, to take on a spatial appearance - cre-
ating a three-dimensional look (Fig. 8).

The patient cases

The ceraMotion One Touch System from
Dentaurum (Fig. 9) is a specially devel-
oped 2D and 3D paste for the aesthetic

finish and characterization of all-ce-
ramic restorations made of lithium dis-
ilicate and zirconium oxide. The author
found the consistency of the ready-to-
use pastes impressive. For example, with
the 2D Grey and 2D White pastes (Fig.
10) it was easily possible to place these
reliably and thus simulate ,depth” The
3D pastes can be used to make shape

QUINTESSENZ ZAHNTECHNIK | Volume 48 + Issue 9 - September 2022

GOTSCH

P 2D

rey
?aste 20

and shade corrections at every stage of

production. All pastes burn homogene-
ously and remain stable in terms of shape
and shade.

Both of the following patient cases
were initially restored temporarily after
gingival treatment and finally with all-ce-
ramic crowns after a healing phase of
several months.
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Case 1

Micro-layering and micro-painting in
practice, the initial situation of the first
patient case: an anterior all-ceramic re-
storation that was only a few years old
had turned into a handicap. The female
patient was not so much dissatisfied with
the tooth shade, but more so with the
very artificial appearance of the restor-
ation and the exposed crown margins
(Fig. 11).

With the aid of micro-painting, en-
amel cracks, as often seen in natural man-
dibular anterior teeth, were transferred to
the new maxillary restoration, i.e. painted
according to the contrast principle (Fig.
12) and then fixed with an intermediate
firing. The crown shape was completed
with transparent material, and a mixture
of enamel and transparent material was
used in the incisal area. Figure 13 de-
picts the finished work, a detailed view
is shown in Figure 14.

Fig. 11 The initial situation of the first patient case: the old anterior all-ceramic restoration was to be replaced. Fig. 12 Enamel cracks, such as
those found in the natural anterior teeth of the lower jaw, were transferred to the new maxillary restoration using the contrast principle with

the aid of so-called micro-painting. Figs. 13 and 14 After intermediate firing, which was used to fixate the enamel cracks, the crown shape
was completed with transparent material. A mixture of enamel and transparent material was used in the incisal area.
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Fig. 15 For the second patient case, incisal
and vestibular anatomically reduced 360°
veneers were to be fabricated from press
ceramic. Figs. 16 and 17 The two incisors
were lengthened slightly, canine guidance
was redesigned and details of the natural
mandibular anterior teeth were transferred
to the maxillary restoration.

Case 2

For the second patient case, incisal and
vestibular anatomically reduced 360°
veneers were fabricated from press ce-
ramic. The initial situation presented
with significantly filled and abraded an-
terior teeth (Fig. 15). The two incisors
were lengthened slightly, canine guid-
ance was redesigned and details of the
natural mandibular anterior teeth were
transferred to the maxillary restoration
(Figs. 16 and 17).

Case 3

It quickly became apparent that the ad-
vent of transparent high-performance
ceramics also made a new manufactur-
ing strategy possible. The use of ad-
equate ceraMotion One Touch compo-
nents on the pre-stained base material
made it possible to achieve individuality
in the incisal area, whereas only little re-
touching was required for the labial sur-
face and in the cervical area to achieve
very good results.

To give an example, the molar crown
milled from ceraMotion Z HT Multishade
depicted in Figure 18, which displays a
beautiful shade gradient. During con-
struction, the crown or bridge is pos-
itioned in the blank such that, depend-
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ing on the enamel or dentin content
of the restoration to be fabricated, the
tooth shade is already supported by the
framework material. The initial situation
is depicted in Figure 19. After a basic
layer with dentin and enamel, 2D and
3D One Touch pastes were applied as
an intermediate layer by micro-layering;
LCreative painting”, as the author likes
to describe it. This was fixated with an
intermediate firing (Fig. 20). The shape
of the crown was subsequently com-
pleted in a final firing. The incisal mar-
gin can be created quite easily by ob-
serving two things: use of a photo-opti-
cal high-performance ceramic and cop-
ying the anatomy of the natural adjacent
tooth (Figs. 21 and 22).
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Case 4

In the next patient case, all-ceramic par-
tial crowns were to be fabricated on
teeth 11 and 21 (Fig. 23). Normally a clas-
sic case for a lithium disilicate solution,
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and just a year ago the author would
never have thought of considering zir-
conium oxide as a base material for the
solution. However, due to the high light
conductivity of ceraMotion Z HT Multi-
shade (cf. Fig. 5) as well as the shade de-

A

Fig. 18 A molar crown milled from
ceraMotion Z HT Multishade. The material
boasts a beautiful shade gradient.

Fig. 19 Initial situation: tooth 11 was to be
reconstructed using all-ceramics.

Fig. 20 The ceraMotion Z HT Multishade
framework was customized with 2D and 3D
One Touch pastes in an intermediate layer
after basic layering with dentin and enamel
material. Figs. 21 and 22 After fixating
these internal characteristics, the crown
shape was completed in a final firing.

viation of tooth 11, it could be assumed
that the somewhat more dense appear-
ing zirconium oxide would form a good
base for the restorations. The clinician, Dr.
Thomas GreBmann, placed the retraction
sutures (Fig. 24). The frameworks made
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of ceraMotion Z HT Multishade in shade
A1 are depicted palatally on the model in
Figure 25. In a first step, the basic shape
was created with a dentin incisal base
layer. The incisal effect was supported
with the Incisal Modifier blue (see Fig.
30). The modifier was shaded yellow for
the photo (Fig. 26).

This was followed by discreet mi-
cro-layering in the incisal area with One
Touch 2D and 3D pastes (Fig. 27), which
were fixated with an intermediate firing.
The next step was to complete the tooth

shape with enamel and transparent ma-
terials. In Figure 28, the finished restor-
ations are depicted in situ; the high light
conductivity in the cervical region en-
sures that the boundaries between lith-
ium disilicate and the latest generation
of zirconium oxide are blurred.

The quality and benefits of a ceramic
system always come to the fore when dif-
ficult cases need to be solved. The work
presented here is regarded in everyday
laboratory life as a so-called stress test
or, as a colleague highly esteemed by

GOTSCH

the author puts it: the ultimate punish-
ment. The author’s approach is always
the same: determination of the basic
shade, frameworks for perfect shade sup-
port from the Multishade variants, ideal
positioning of the restoration in the CAD
software and subsequent milling. Den-
tin incisal base layering, individualization
with 2-D and 3-D pastes, completion of
the crown shape with enamel, transpa-
rent or effect materials. If necessary, final
corrections with 2-D and 3-D pastes dur-
ing glaze firing.

Fig. 23 For this patient, all-ceramic partial crowns were to be fabricated for teeth 11 and 21. Fig. 24 The clinician, Dr. Thomas Gre8mann,
placed the retraction sutures for the impression. Fig. 25 The frameworks made of ceraMotion Z HT Multishade in shade A1 palatally on the
model. Fig. 26 In a first step, the basic shape was created with a dentin/incisal base layer. The incisal effect was supported with the Incisal
Modifier blue (shaded yellow for the photo).
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Fig. 27 Discreet micro-layering in the incisal area with One Touch 2D and 3D pastes. Fig. 28 The tooth shape was completed with enamel
and transparent materials. The finished restorations in situ show high light conductivity in the cervical region - this is where the boundaries
between lithium disilicate and the latest generation of zirconium oxide become blurred.

Case 5

The initial situation of the next case is de-
picted in Figure 29. Tooth 11 was to be
restored with an all-ceramic crown. The
primary objective was to create a restor-
ation which did not differ from the nat-
ural model - tooth 21. ceraMotion Z Cubic
Multishade was used for the framework,

which was coated with a dentin-enamel
base layer. The crown body was cus-
tomized with Incisal Modifier opal grey,
and the enamel materials and the Mod-
ifiers opal blue and opal honey (Fig. 30)
were used for the incisal area applying
the classic layering technique. Figure 31
illustrates that there is also another op-
tion. With ceraMotion One Touch and One

ol white Ble grey
O

Touch No Limits, more than 30 2D and 3D
variants are available to solve the case dif-
ferently. Figure 32 depicts the already fin-
ished crown on the model. A neutral 3-D
incisal paste was used distally and the cor-
responding 3-D paste honey was used in
the central incisal area - a possible solu-
tion option for micro-layering. The fin-
ished restoration is displayed in Figure 33.
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Fig. 29 Initial situation of the next case: tooth 11 was to be restored with an all-ceramic crown. Fig. 30 The crown body made of ceraMotion
Z Cubic Multishade was customized with Incisal Modifier opal grey, enamel materials and the Modifiers opal blue and opal honey were used

for the incisal area applying classic layering.
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Fig. 31 With ceraMotion One Touch and
One Touch No Limits, more than 30 2D and
3D variants are available. Fig. 32 The fin-
ished crown on the model. A neutral 3-D
incisal paste was used distally and the corre-
sponding 3-D paste honey was used in the
central incisal area. Fig. 33 The finished
restoration in situ.

Case 6

Finally, here is a typical case that one
often encounters in everyday labora-
tory work: posterior teeth are to be re-
stored with all-ceramic inlays. Teeth 25
to 27 exhibited extensive resin fillings in
part (Fig. 34). Basis for the all-ceramic re-
storation was formed by ceraMotion LiSi
press pellets of shade HT 2. For cases like
this Dentaurum offers a practical solu-
tion: two glaze materials with different
brightness fluorescence (Fig. 35). The
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bright shade is particularly suitable for
cusp slopes or for creating transitions to
the tooth structure. Finally, the occlusal
surfaces are finished with the ceraMo-
tion One Touch 3-D pastes, depicted
here using a molar crown as an exam-
ple. The consistency of the 3-D pastes is
very well adjusted (Fig. 36). Examples like
these demonstrate: micro-layering is in-
dispensable in daily practice these days.
The completed, incorporated all-ceramic
inlays for 25, 26 and 27 are depicted in
Figure 37.
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Conclusions

As the author’s daily laboratory work ex-
clusively involves the fabrication of cus-
tom-made products, the materials used
are of major importance. Quality and
reproducibility are the decisive factors
here. Perhaps reliability is the best term
that determines success or failure - not
least in economic terms. In the cases pre-
sented in this paper, the author employs
different approaches to the solutions.
And yet all the materials used here stem
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Fig. 34 The posterior teeth with large composite fillings were to be restored with all-ceramic inlays. The ceraMotion LiSi press pellets of shade
HT 2 (Dentaurum) were to form the basis for the all-ceramic restorations. Fig. 35 Different effects in terms of brightness can be achieved with
two different fluorescent glazing materials from the ceraMotion One Touch range. Fig. 36 The ceraMotion One Touch 3-D pastes are also
suitable for finalizing the occlusal surfaces - shown here using a mandibular molar crown as an example. Fig. 37 The completed, incorpo-
rated all-ceramic inlays.

from a single source. In this case, the sys-
tem concept makes sense, as it is only the
manufacturer of a ceramics system who
can perfectly match the individual com-
ponents to each other.

The author is impressed by the rapid
further development of zirconium oxide
ceramics. The new Multishade variants
Hybrid, HT and Cubic in particular offer
the perfect basis for reliably solving even
difficult patient cases. With the ready-to-
use 2-D and 3-D micro-layering pastes,
almost 40 additional options are avail-
able to provide extra design possibilities
for every stage of production. All system
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components harmonize with each other
and serve as the basis for successful and
economical work.
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