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ABSTRACT

Research on the dental restorative materials employed in remedying dental cavities has
been conducted on many levels and areas, both with application of clinical and laboratory
methods. One of the elements that determines whether the restoration may be degraded
is the condition of its surface. The aim of the study was to assess the texture surface of
composite restorations using a non-contact method of teeth models scanning. In this
work, ten medium size cavities on the occlusal surfaces of molars in adult patients were
prepared and restored with resin composite. Before undertaking the procedure and after
the finishing and polishing of the restorations, impressions were taken and sent into the
laboratory so as to prepare plaster casts. Every cast was then scanned utilizing the non-
contact 3D surface measurement instrument so as to assess the texture surface of the
restoration. The resulting three dimensional analyses of post-restoration models showed
the correct marginal adaptation of resin composite dental material to the hard tooth
structures and its smooth filling occlusal surface. Additional comparison of scans done
before and after restoring the cavities allowed the calculating of differences in volume,
mean and maximum heights. The applied method of analysis is thought to be helpful
in the detailed evaluation of restoration dental material texture. Moreover, the enabled
possibility of continuous observation is expedient for assessing the usefulness of the
method in standard dental practice.
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INTRODUCTION
Among clinical criteria used in overviewed literature, it was

Composite materials are currently the most widely and
frequently used biomaterials in dentistry. Reconstructive
dental biomaterials, thanks to modern technologies, more
and more precisely imitate the restored mineralized tooth
tissues, both in terms of aesthetics and biofunctionality. The
dental industry provides a wide range of different restorative
materials, and we expect them to meet all or most of the set
requirements. Still, the quality of the restoration is a sum of
many factors. Among these are the physical-chemical char-
acteristics of the material, the condition of the tooth tissues,
cavity preparation, the manual skills and knowledge of the
attending dentist, as well as the commitment and willingness
to cooperate on the part of the patient.

Research on dental restorative materials used for dental
cavities has been conducted on many levels and areas, and
evidences the application of clinical and laboratory methods.
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found that Ryge’s scale is still very common in clinical
conditions for assessing the following parameters of res-
torations: the surface structure (criteria: color, smoothness,
gloss, discoloration); anatomical shape (criteria: restoration
of anatomical shape, nodules and shear surface); marginal
adhesion (criteria: the presence of marginal fissure, discol-
oration, cracks, damage to the edges of the filling, second-
ary caries). With regard to such parameters, the numeri-
cal Ryge’s scale allows for a comparison of the quality of
restoration in the subsequent control examinations and the
tracking of its changes over time [3]. In laboratory studies,
other exploratory methods are used as marginal integrity
assessment in materials engineering or chemical engineer-
ing [7,10,12], and it should be underlined that the on-going
development of dental technology allows the use of modern
equipment and technologies for in-depth analysis of the
parameters of interest. In such work, atomic force micros-
copy has been used in studies of geometric structure and
the physical condition of the surface [4]. The atomic force
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microscope (AFM) enables imaging of a surface in three
dimensions, with a resolution of up to nanometers. AFM is
a tool providing direct, extremely precise contact with the
tested material. It enables a scanning of materials surface
structures that are in a wide range of hardness. Moreover,
it allows the obtaining of images with exceptional preci-
sion, which, in turn, enables an in-depth analysis of the test
surface [1,4]. Furthermore, in current literature, studies can
be found on surface properties that come about by way of
using profilometry and inverse gas chromatography tech-
niques [1,15].

One of the elements that determines whether the resto-
ration may be degraded is the condition of its surface. The
restored surface reproduces (imitates) the anatomical surface
of a natural tooth, and therefore is exposed to the number of
physical, chemical and biological factors acting on the tooth
in the mouth [8,9]. Herein, the smooth, polished surface of
composite dental restorations protects the tooth tissues from
the attack of cariogenic factors, while the roughness of the
surface of the filler material increases the accumulation of
bacterial biofilm [11,14].

The aim of the study was to assess the texture surface of
composite restorations using a non-contact method of teeth
models scanning.

MATERIAL AND METHODS

Ten medium size cavities on the occlusal surfaces of
molars in adult patients were prepared and restored with
microhybrid composite. Before the procedure and after the
finishing and polishing of the restorations, precise impres-
sions were taken and sent into the laboratory so as to prepare
plaster casts. Every cast was scanned using the Proscan 2000
non-contact 3D surface measurement instrument (Scantron
Inustrial Products Limited, United Kingdom) so as to assess
the texture surface of the restoration. The technology is
based on the employment of a confocal multiplexing sensor
with up to 0.01 um resolution, and additional using of the
ProForm software enabled a comparison of two scans. This
is a non-contact approach for measuring surfaces sensitive
to the influence of a contact technology, and it is devoid of
problematic penetration (a defect previously observed when
using laser displacement techniques). It works by transmit-
ting safe white light through a lens. This light is then divided
into the full spectral field, focusing each of the different
colour frequencies at a slightly different point through a
defined measuring range. When an object is placed within
this range, only one particular color frequency is reflected
back from the surface. This information is then passed back
into a processor where a spectrometer analyses the signal
and converts it to a measurement. The Proscan combines
these measurements with the precise location of a moving
X/Y linear table, creating three co-ordinates from which to
create a three dimensional profile.

RESULTS
Scanning of the surfaces of the tooth models created

prior to the undertaken procedures allowed seeing the
depth of the cavity via three dimensional analyses, while

the post-scanning of post-restoration models showed the
correct marginal adaptation of microhybrid resin compos-
ite dental material to the hard tooth structures. 3D surface
measurement of composite also revealed its smooth filling
of the occlusal surface. Additional comparison of scans done
before and after cavities restoration allowed calculating dif-
ferences in volume, mean and maximum heights. Chosen
scans of surfaces of composite restorations are presented
in Fig. 1-4.
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Figure 3. The occlusal surface of the surface of composite restoration
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Figure 4. Differences between before and after restoration for
tooth 36 and 37 (line version)

DISCUSSION

The complexity of the phenomena occurring in the mouth
justifies the need for scientific research of biomaterial prop-
erties [2], and introduction of any new material to the market
requires both experimental and clinical trials. The latter are
usually complementary to the laboratory tests necessary for
obtaining a full assessment of the material. Herein, the main-
tenance of the restoration in the mouth and the smoothness
of its surface are undoubtedly the most important factors
evaluated [3]. Under natural physiological conditions, a
multiplicity and complexity of external factors (load, tem-
perature) and internal factors (saliva, the condition of the
tooth tissue) influence the wear of teeth and dental materials
[13]. The quality of the composite material surface impacts
upon the durability of restoration, and indirectly the condi-
tion of the tissues surrounding the restoration — both of the
enamel, dentin, and the mucosa. Furthermore, the smooth-
ness of the polished surface of the composite allows for the
relative protection of the surrounding tissues against the
attack of cariogenic bacteria that may colonize the surface
[11]. The roughness of the surface depends on the size of
the filler particles and the quality of the connection to the
resin matrix [14], while the surface quality achieved during
polishing depends, inter alia on the resin composition con-
stituting the polished composite [4,13,15]. of note, a thor-
oughly polymerized resin within any composite significantly
effects the reduction of discoloration because the dyes are
deposited mainly in its structure [5]. In the present paper,
a microhybrid composite has been used. This presents a
reduced proneness to the deposition of dyes and has a very
good polishability, and, thus, smoothness of the surface [6].
The application of the presented method of indirect assess-
ment of composite dental restorations surface seems to be an
interesting solution that combines the advantages of in-vitro
tests (scanning of models outside the patient’s mouth) and
in-vivo tests (obtaining the clinical picture of the oral cavity
through accurate impression and model). The precision of
scanning with the accuracy up to 0.01 microns allows for a
very precise analysis of the assessed surface of restoration.
This is extremely important in predicting the durability of
dental materials.

Vol. 29, No. 3, Pages 111-113

CONCLUSIONS

Non-contact 3D surface analysis is helpful in evaluating

dental material condition. The applied method also allows
the revealing of the surface texture details of restorations.
What is more, the allowed possibility of continuous observa-
tion is expedient for assessing the usefulness of the method
in standard dental practice.
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