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The dimensional changes of the materials used for bite registrations are critical for the accuracy of the
records meant for programming the dental articulators. The purpose of this study was to determine the longterm dimensional changes of three bite registration materials. We selected two polyvinyl siloxanes and a bis
acrylate-based material. The study was carried out in a semi-adjustable articulator. The data were collected
by a photo camera in standardized conditions and then analyzed using an appropriate program and statistical
analysis. We did not find significant long-term dimensional changes of the used materials. In the limits of this
study we concluded that the polyvinyl siloxane, as well as the bis acrylate based bite registration materials
are accurate enough to provide reliable records to program the semi-adjustable articulators.
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Most prosthetic rehabilitations require occlusal records
with various impression materials in order to program the
semi-adjustable articulators [1]. There are some reference
studies on occlusal records [2-6]. The main properties of
the materials intended to perform such registrations were
also the subject of some interesting investigations. Some
of these studies revealed the importance of the material
structure before setting [7], the linear dimensional changes
of the recording material and the compressive strength
(including the occlusal force!) after setting [8]. Other
papers focused on the dimensional stability of the obtained
occlusal registration [9-12]. This last property is critical,
since it is susceptible to cause vertical discrepancies to
the articulated models.
The purpose of this experimental study was to determine
whether there are differences in the vertical positioning of
the models in an articulator consecutive to the dimensional
changes of the occlusal registrations occurred in time.
The null hypothesis assumed no long-term dimensional
changes of the studied occlusal registrations.
Experimental part
Materials and methods
We used the Dentatus nonarcon semi-adjustable
articulator and Frasaco practice models, widely used in
mannequin simulation systems.
The selected occlusal registration materials consisted
of two polyvinyl siloxanes (addition reaction silicone
material) namely Affinity (DMG) and O-Bite (DMG). We
also used a material containing glass particles in an acrylic
multifunctional matrix (LuxaBite, DMG).
Mounting the models in the articulator was achieved by
arbitrary positioning so that the occlusal plane had a slightly
cranial orientation in the posterior region of the dental
arches, situation that results using a face bow transfer from
a human subject. We engraved the mounted models by
two landmarks on their left side (an anterior mark located
in the canines area and a posterior one in the area between
the first and the second molar).
Once prepared, the articulator position has never
changed throughout the experiment. The same was true

Fig.1. The structure of a polyvinyl siloxane according to Vovna V.I.
et al. (2010) [13]

for the used camera (Panasonic DMC-FZ20 model) and its
tripod, set at 40 cm away from the articulator. The camera
lens pointed perpendicularly to the left side of the articulator
(fig. 2). Camera settings also remained unchanged
throughout the study.
We performed the occlusal records with those materials
successively, the materials being applied on the occlusal
surface of the lower arch. During the recording procedures,
the articulator was closed and on its upper arm the standard
weight of 39.2 N (approximately 4 kg) was placed. After

Fig. 2. The occlusal load
is of 39.2 N
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Table 1
THE VALUES IN PIXELS OF THE VERTICAL DISTANCE BETWEEN THE SELECTED MARKS

Fig.3. The measurement of the
distance between the standardized
anterior and posterior marks using
Adobe Photo Shop application

the setting, for each material a photo capture of the left
side of the articulator assembly was made. The occlusal
registrations were then removed, labeled and stored for
the subsequent session.
We interposed the collected records between the arches
24 and 72 h after the first session. The same operations as
in the first session were performed each time (of course
without the need for material setting). The images
collected while each record were then analyzed using
Adobe Photo Shop 7.0 application, by measuring the pixel
distance between the engraved landmarks on the left side
of the models (fig.3). The obtained data are presented in
the table 1.
We used the GraphPad Instat3 program for the statistical
analysis of the obtained data. The nonparametric KruskalWallis test was applied to compare differences between
the recording sessions, at a significance level of 0.05.
Results and discussions
The results of the present study confirmed the null
hypothesis. We did not find significant dimensional changes
of the used materials either for the anterior mark (p=
0.7822) nor for the posterior one (p=0.2225). The table 1
shows the measurements given in pixels of the distance
between the anterior landmarks (A) and the posterior ones
(B) immediately after the bite registration materials setting,
after 24 h and after 72 h.
In this study, we made our choice for measurements
between points located on the models and not on the
articulator condylar mechanism. As Muller ‘s research
showed, the measurements on condyle mechanisms can
not detect vertical discrepancies induced from the occlusal
surfaces [14]. The accuracy of a bite registration material
is highly dependent on its dimensional stability. The
presented results are consistent with those of other authors
accrediting the idea that the bite registration materials
dimensional changes have no clinical significance. To avoid
an excessive shrinkage of the material due to its thickness
or compressive strength [15], we considered useful to
apply on the upper arm of the articulator a slightly higher
occlusal load (around 40N) while recording. Utz et al. an
in vivo and vitro study used a force of 10 N. This loading is
below the force of about 25 N accredited to occur by
manually positioning the mandible in centric relation [16].
According to an experimental study carried out by Faria et
al., the accuracy of the model is dependent on the
impression material used to make it. The authors point out
the need for selecting the same type of material for bite
registration as for impression one [17]. Saha et al. undertook
one of the few studies that combine the researches in vivo
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with those in vitro. They found the superiority of the polyvinyl
siloxanes in terms of dimensional accuracy [18]. Hatzi et
al. also sustained the good dimensional stability of polyvinyl
siloxane bite registration materials [19].
A multicenter study showed that the dimensional
stability of polyethers, polyvinyl siloxanes decreases with
increasing time since the record [20]. Moreover, it is known
that polyethers as the polyvinyl siloxanes seem to suffer
different contractions during polymerization, even after
setting time indicated by the manufacturer. The
methacrylate - based materials, as Luxa Bite is, show an
initial expansion in the first second [21]. It is well known
that the polyvinyl siloxanes show the smallest dimensional
changes on setting. This shrinkage occurring within the
first three minutes after the removal of the registration is
due to continued polymerization, and it is as low as 0.10.05% [22,23]. This dimensional change is not clinically
significant. The polyvinyl siloxanes have a good long- term
dimensional stability because they do not undergo any
further chemical reactions or release any by-products
during the addition reaction [24].
Conclusions
In the limits of this study we concluded that: a) there
are no significant differences in the vertical positioning of
the models in an articulator due to the dimensional changes
of the bite registrations occurred in time; b) the polyvinyl
siloxane, as well as the bis acrylate - based materials are
accurate enough to provide reliable recordings in order to
program the semi-adjustable articulators.
References
1.SALUJA BS, MITTAL D. Interocclusal records in fixed prosthodontics.
Indian J Oral Sci 2013; 4:120-4
2.MILLSTEIN PL, KRONMAN JH, CLARK RE. Determination of the
accuracy of wax interocclusal registration. J Prosthet Dent 1971;25:189196
3.MILLSTEIN PL, CLARK RE, KRONMAN JH. . Determination of the
accuracy of wax interocclusal registration. Part II. J Prosthet Dent
1973; 29:40-45
4.MILLSTEIN PL, CLARCK RE. Differential accuracy of silicone-body
and self-curing resin interocclusal record and associated weight loss.
J Prosthet Dent 1981; 46:380-4
5.ASSIF D, HIMEL R, GRAJOWER Y. A new electromechanical device
to measure the accuracy of interocclusal records. J Prosthet Dent
1988; 59(6):672-6
6.MULLER J, GOTZ G, HORZ W, KRAFT E. An experimental study on
the influence of the derived casts on the accuracy of different
recordings materials. Part II: Polyether, acrylic resin, and corrected
wax wafer. Journal of Prosthetic Dentistry 1990;63(4):389-95

http://www.revmaterialeplastice.ro

169

7.MICHALAKIS KX, PISSIOTIS A, ANASTASIADOU V, KAPARI D. An
experimental study on particular physical properties of several
interocclusal recording media. Part II: Linear dimensional changes
and accompanying weight change. J Prosthodont 2004;13 (3):150-9
8.GHAZAL M, ALBASHAIREH ZS, KERN M. The ability of different
materials to reproduce accurate records of interocclusal relationships
in the vertical dimension. Journal of Oral Rehabilitation 2008;
35(11):816-820
9.TRIPODAKIS AP, VERGOS VK, TSOUTSOS AG. Evaluation of
interocclusal records in relation to two recordings technique. J
Prosthet Dent 1997; 77(2):141-6
10. VERGOS VK, TRIPODAKIS AP. Evaluation of vertical Accuracy of
interocclusal records. Int J Prosthodont 2003; 16 (4):365-8
11. GROSS, M., NEMKOVSKY, C., TABIBIAN, Y., GAZITE, E. The effect
of three different recording materials on the reproducibility
of condylar guidance registrations in the three semi-adjustable
articulators. J Oral Rehabil, 1998; 25:204-208.
12. WALLS AG, WASSELL RW, STEEL JG. A comparison of two methods
for locating the intercuspal position (ICP) whilst mounting casts on
an articulator. J Oral Rehabil 1991;18: 43-48
13. VOVNA V.I., OS MUSHKO I.S., KOROCHENTSEV V.V., SHAPKIN N.P.,
TUTOV M.V. Study of electronic structure of polyvinyl siloxane
(CH2CHSiO1.5) n by X-Ray photoelectron spectroscopy and quantum
chemical modeling in the DFT approximation. Journal of Structural
Chemistry 2010; 51(5):875-870
14. MULLER J, GOTZ G, BRUCKNER G, KRAFT E. An experimental
study of vertical deviations induced by different interocclusal
recording materials. Journal of Prosthetic Dentistry 1991; 65(1):43-50
15.DUA M, GUPTA GC. Evaluation of four elastomeric interocclusal
recording materials. Medical Journal Armed Forces India 2007;
63(3):237-240

170

16. UTZ K H, MULLER F, LUCKERATH W. Accuracy of check-bite
registration and centric condylar position. Journal of Oral
Rehabilitation 2002; 29: 458-466
17. FARIA ACL, RODRIGUES RCS, MACEDO AP, MATTOS MG, RIBEIRO
RF. Accuracy of stone casts obtained by different impression materials.
Braz Oral Res 2008; 22 (4):293-8
18. SAHA A, TANWANI T, MUKHERJEE B, AGRAWAL G. A comparative
study on the accuracies exhibited by four commonly used
interocclusal registration materials. Journal of Advanced Oral Research
2011; 2(3)
19. HATZI P, MILLSTEIN P, MAYA A. Determining the accuracy of
articulator interchangeability and hinge axis reproducibility, J Prosthet
Dent, 2001; 85(3): 236-245
20. TEJO SK, KUMAR AG, KATTIMANI VK, DESAI PD, NALLA S. A
comparative evaluation of dimensional stability of three types of
interocclusal recordings materials-an in-vivo multi-center study. Head
and Face Medicine 2012: 8-27
21. CHUN J, PAE A, KIM S. Polymerization shrinkage strain of
interocclusal recording material. Dental Materials 2009; 25(1):115-120
22. CHEE W WL, DONOVAN TE. Polyvinyl siloxane impression
materials: A review of properties and techniques. J Prosthet Dent
1992; 68:728-32
23. CRAIG RG, O BRIEN WJ, POWERS JM. Dental materials. Properties
and manipulation. 6th edn. St Louis:Mosby, 1996
24. MANDIKOS M.N. Polyvinyl siloxane impression materials: An update
on clinical use. Australian Dental Journal 1998; 43(6):428-34
Manuscript received: 4.11.2014

http://www.revmaterialeplastice.ro

MATERIALE PLASTICE ♦ 52 ♦ No. 2 ♦ 2015

