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particulate filler resin composite (PFC) to 5 PFC sub-
strates, namely Targis (Ivoclar), Sinfony (3M ESPE), Tet-
ric (Vivadent), Gradia (GC), Sculpture (Jeneric Pentron)
in dry and thermocycled (TC) conditions. PFC substrates
were fabricated according to each manufacturer’s rec-
ommendations and the oxygen inhibition layer was
removed by grinding. The substrates in each group (n=6)
were randomly assigned to each of the following 3 treat-
ment conditions: (1) Etching for 90 sec with 9.5% HF
(Ultradent® Porcelain Etch, USA) (2) Sandblasting (50µm
Al2O3), (3) Tribochemical silicacoating (CoJet, 30µm
SiOx, 3M ESPE). Each surface treatment was followed
by silanization and bonding agent application. The repair
resin (Sinfony, 3M ESPE) was bonded to the conditioned
substrates using teflon tubes (3.6 x 5 mm). TC was
applied for 6000 cycles (5-55oC, 30 sec). The SBS were
measured in a universal testing machine with a cross-head
speed of 1mm/min. The ANOVA showed that SBS val-
ues before TC differed significantly (P<0.001) between
the acid etched specimens (7.5-14.5 MPa) and those treat-
ed with either Al2O3 (15.9-20.8 MPa) or silicacoating
(25.8-42.2 MPa). After TC, the silicacoating process
resulted in the highest values in all material groups (17.3-
-30 MPa). The results indicate that composite resin repair
strengths are dependent on the brand of the composite.
This could be due to the differences in chemical compo-
sition of the polymer.
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The mechanical fatigue resistance of the denture base
seems to be a neglected part of treatment planning. Extreme
overload can occur, which is only evaluated in the case
of fracture. In full or partial edentia the dental base can
be exposed to an extreme stress concentration which may
be coupled with the incidental source of failure during
processing of the denture.

The aim of this lecture is to report cases, where we were
able to overcome dental base fracture, which had not been
foreseen earlier.

In the first case a history of several fractures of an
upper complete denture is presented. Metal net, frame-
work and incorporation of glass fibres and reline were
stages of the instructive problem solving process.

In the second case a man wearing an overdenture with
ball attachments under implant fixtures is presented. After
multiple fractures of the dental base we used glass fibre
reinforcement for repair. After this procedure there was
an eventless period, which proves the mechanical resist-
ance of the denture base.

In the third case presented both the denture base and
the acrylic tooth were damaged. The multiple fracture
could also be treated with glass fibre reinforcement, which
was successful. 

From these cases we concluded:

1. Careful case history and treatment plan could
have helped to overcome the subsequent prob-
lems.

2. The clinical implication is that the glass fibre
reinforcement can provide effective strength for
the denture base. We could not neglect evalua-
tion of the mucosa and bone support.

In the following period we reinforced new dentures
preventively with fibres in 15 cases. At the same time we
also continued the repair the broken dentures of 10
patients. The outcome exceeded our greatest expectations:
no fracture was seen. However, further study is needed
to extend the observation period.
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The interface between fibers and the acrylic resin
matrix is considered to be an important factor in the rein-
forcement, and the microscopic surface structure may play
a key role in the effectiveness of this reinforcement. Ade-
quate adhesion of the fibers to the polymer matrix is one
of the most important factors for strength. The optic
microscope, although of limited resolution, is still a pop-
ular choice. The scanning electron microscope (SEM)
provides measurements in 2 dimensions.

The aim of the study was to examine the interfacial
region of PMMA reinforced with chopped glass fibers
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coated with two different silans using the scanning elec-
tron microscope.

E Glass fibers coupled with Silan 1 (silan + epoxy
resin) and Silan 2 (silan + polyester resin) were used to
reinforce denture base polymethyl metacrylate resin.
Specimens were produced by two different methods in the
first group, and the fibers were soaked with a mixture of
polymer powder and monomer liquid. In the second group
the fibers were soaked in the polymer liquid for 15 min-
utes and then blended with PMA polymers. All the sam-
ples were heat cured. Transverse strength of specimens
was evaluated by a 3 point bending test. Fracture surfaces
of the test specimens were examined with SEM to eval-
uate the degree of impregnation of fibers with the poly-
mer matrix. SEM examination revealed well impregnat-
ed glass fibers with the polymer matrix. No difference was
found between the test groups.
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Denture base polymers were reinforced with various
types of fibers, such as glass, carbon/graphite and ultra-
high-modulus polyethylene fibers. These procedures were
performed to take advantage of the good esthetic quali-
ties of glass fibers and good bonding of glass fibers to
polymers via silane coupling agents. The most common
type of glass used in fiber production is the so-called E
glass (electrical glass). 

This study investigated the effect of chopped fibers
with two different silane coupling agents on the strength
of denture base polymethyl metacrylate resins. E Glass
fibers coupled either with Silan 1 (silan + epoxy resin) or
Silan 2 (silan + polyester resin) were used to reinforce
denture base polymethyl metacrylate resin. Specimens
were produced by two different methods. In the first
group, the fibers were wetted with a mixture of polymer
powder and monomer liquid and in the second group the
fibers were soaked in the polymer liquid for 15 minutes

and then blended with PMA polymers. All samples were
heat cured. Control group specimens were not fiber rein-
forced. Half of the prepared specimens were stored in dis-
tilled water at 37°C for 48 hours. The others were tested
immediately. Transverse strength of all specimens was
evaluated by a 3 point bending test. No significant dif-
ference was found between the wetted and immediately
tested specimens (p=0.755). When all specimens were
compared for transfer stength there was statistically sig-
nificant difference between the wetted and unwetted spec-
imens (p=0). When silanated and control specimens were
compared the ones processed with Silan 2 (silan + poly-
ester resin) showed the lowest transfer strenght values.
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Durable fastening of implant retained prosthetic resto-
rations, consisting of a series of elements, is one of the
main factors of successful prosthetic rehabilitation. Clin-
ically observed mechanical problems concerning the
above mentioned components are complications that
occur most often in the loading phase.

The aim of this research was evaluation of the sup-
pleness of the implant- -anti-rotary abutment construction
to loosening under the influence of labile mechanical
stress.

Numerical analysis of resistance based on the finite
element analysis (FEA) was used in the initial phase of
this research. The actual tests were done with the use of
a dynamic mechanical analyser Netzsch DMA 242 and a
polarisation microscope equipped with a CCD camera.


