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ABSTRACT

Background: Surface quality of a provisional crown and fixed partial denture is a very important property in
maintaining periodontal health and aesthetics. Surface roughness of the provisional crowns and fixed partial
denture depends on materials used for its fabrication as well as matrices. Therefore it was found essential to
evaluate the influence of matrix type on surface roughness of resins.

Materials & Method: A total 60 samples were fabricated using three different temporization materials
(Protemp 4, Auto polymerising resin and Structure 2), matrix material used to fabricate sample were tropicalgin,
Aquasil (Polyvinyl siloxane) and bioplast. These sample nwere subjected to thermocycling and surface
roughness were recorded. The obtained data were subjected to suitable biostatic tests.

Results and Conclusion: Within the limitations of the study it was concluded that, Matrix type and
thermocycling did not significantly affect the surface roughness of DPI resin, Protemp IV and Structure II.
Structure II gave significantly smoother surface than Protemp IV and DPI resin regardless of the matrix used. The
three matrix type revealed a difference in the surface roughness of the DPI resin but it was not statistically
significant for the study.
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INTRODUCTION

The importance of interim treatment, however, is
more far-reaching than is portrayed by this
procedural necessity. Vahidi and others identified
multiple areas of critical concern with provisional
restorations including aesthetics, comfort, speech
and function, periodontal health, maxilla-
mandibular relationships and continued evaluation
of the fixed prosthodontic treatment plan. !

Provisional restorative materials are an important
adjunct for a variety of indirect dental procedures,
such as inlays, onlays, crowns, bridges, and implant
temporization. A provisional helps to stabilize
prepared teeth during occlusal function and
prevents exposure of dental tissues to the harsh
conditions found within the oral cavity while the
permanent restoration is being fabricated.2
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The major requirements for provisional materials
are an appropriate marginal adaptation, resistance
to fracture, low thermal conductivity, nonirritating
reaction to the dental pulp and gingival tissues, and
ease of cleaning.3 Traditionally, thermoplastic
acrylic [PMMA and methyl methacrylate(MMA)]
materials have been used as the provisional
material of choice and have, to certain degree, met
many of these mechanical and physical
requirements. The more modern bis-acryl
composite temporization materials, however, have
become an increasingly popular choice, due in part
to their improved mechanical properties, lower
exothermic reaction and ease of handling.? Surface
quality of a provisional crown and fixed partial
denture is a very important property in maintaining
periodontal health and aesthetics because smooth
surfaces offer little retention for food debris,
epithelial cells and bacteria facilitating oral hygiene,
thus reducing the plaque formation.3# Surface
roughness of the provisional crowns and fixed
partial denture depends on materials used for its
fabrication as well as matrices. Therefore it was
found essential to evaluate the influence of matrix
type on surface roughness of resins.* Also there is
not much of literature available regarding the effect
of thermocycling on the surface of provisional
restorative materials which simulates the intraoral
conditions. Therefore, this study carried out to
evaluate the effect of matrix type and thermocycling
on the surface roughness of three resins used to
make interim crowns and FPDs by the custom
fabrication technique

MATERIALS AND METHOD

The in-vitro study was conducted in the Department
of Prosthodontics, Rajasthan Dental College &
Hospital, Jaipur. Materials used for the study
are(Tab 1)

SI Provisional Matrix material Purpose

No. material

1 Protemp  4(3M @ Tropicalgin(Zhermack) To prepare

ESPE) specimens
2 Autopolymerising = Aquasil (Dentsply) To prepare
Resin(DPI) specimens
3 Structure Bioplast (SCHEU) To prepare
2(VoCo) specimens
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Preparation of the specimen

1) Preparation of mold: One freshly extracted
natural maxillary central incisor was used as a
control specimen. The teeth selected was intact,
free of cracks, the vestibular surface did not
have any irregularities and was smooth enough.
It was mounted in the center of a
polytetrafluoroethylene box (8 cm long, 5 cm
wide, 1.6 cm deep) using dental stone
(kalabhai) exposing the vestibular surface(Fig
1).

2) Three lids of this box were used as trays for the
three matrices evaluated in this study. All the
three matrix material were manipulated
according to manufacturer instructions. 1 kg
weight was applied to simulate the
preoperative impression of the tooth and it was
used as the irreversible hydrocolloid matrix.

Specimens stored in distilled water and were
subjected to profilometric analysis to evaluate the
surface roughness before thermocycling and surface
roughness of natural tooth was also evaluated. The
lens of the optical profilometer (WYKO NT 1100,
USA) was focused at the centre and the readings
were recorded for all the specimens. The data
obtained were subjected to appropriate biostatics
tests.

RESULTS

The present study evaluated the influence of three
matrix types and thermocycling on surface
roughness of threeresins used for provisional
crowns and fixed partial dentures.

The descriptive statistics of  average surface
roughness using irreversible hydrocolloid, before
and after thermocycling was observed that
Structure II shows least surface roughness as
compared to other materials. On comparision it
shows there is significant difference between
structure II , Protemp and Acrylic resin. (Tab 2 and
Graph1)

The descriptive statistics of average surface
roughness using Polyvinyl siloxane, before and after
thermocycling was observed that Structure Il shows
least surface roughness as compare to other
materials. ( Tab 3 and Graph 2)

194



J RA Journal of Research and

Advancement in Dentistry
The descriptive statistics of average surface
roughness using vaccum formed matrix, before and
after thermocycling was observed that Structure II
shows least surface roughness as compare to other
materials. (Tab 4 and Graph 3)

DISCUSSION

Three major provisional restorative materials are
commercially available, These are
ethylmethacrylates, methylmethacrylates and bis-
acryl resin composites. Historically, ethyl
methacrylates have been shown to have poor
esthetics and wear resistance.> Thus, methyl
methacrylates and Dbis-acryl resin composite
materials are most commonly used provisional
restorative material at present.> Hence, in this
present study these three materials were used.

Literature reveals that autopolymerizing PMMA
resins have several deficiencies. PMMA resins have
been reported to undergo polymerization shrinkage
and show marginal discrepancies. The danger of
pulpal and gingival damage because of exothermic
reaction of polymerization has been equally well
documented.® To overcome such deficiencies
Protemp IV and Structure Il material came into play.

Though irreversible hydrocolloid has demonstrated
accuracy at 1 hour after impression, but loss of
accuracy is seen at 24 hours, due to evaporation of
water content. The main advantage of polyvinyl
siloxane and a vacuum- formed shell is that it
provides long-term dimensional stability, thermal
insults to pulpal tissues and helps in direct
visualization of the material within the shell to
avoid introduction of voids in the provisional
restoration.’® Thermocycling is defined as the in
vitro process of subjecting a restoration and tooth
to temperature extremes that conform to those
found in oral cavity. The thermal cycles could
produce significant strains and micro shifts on the
restorations interfaces which might affect the
surface topography of the restoration.® In present
study, thermocycling was done for 2000 cycles
between 5°C and 55°C with a dwell time of 6
seconds in each water bath.”

The surface roughness of the samples was
quantitatively analyzed with an optical profilometer
(WYKO NT 1100 Surface Profiler, USA). This
profilometer utilizes white light interferometry for
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high resolution 3D surface measurements from sub-
nanometer roughness to millimeter-high steps.

Results show that DPI resin showed no statistically
significant difference (p>0.05) when polymerized
against the three matrices. But when mean values
were compared Tropicalgin >Aquasil > Bioplast.
(graph 1) this might be because the quality of the
surface depends on the interaction between the
matrix and the resin and physical and chemical
characteristics of the materials influence each
other.® During polymerization the free monomer
which is hydrophobic in PMMA comes on the
surface and evaporates. In case of irreversible
hydrocolloid which is hydrophilic!? it stays on to the
surface and this excess monomer can cause micro
porosities on the surface. Poly vinyl siloxane and
thermoplastic sheet both are hydrophobic so they
show better contact with PMMA. Protemp IV gave
significantly smoother surface (p<0.05) than DPI
resin regardless of the matrices used. Within the
matrices there was no statistically significant
difference.

This difference in baseline surface roughness may
be due to differences in chemical and physical
interaction between the material and matrix sheet.
After polishing with an abrasive disk or acrylic bur,
surface roughness of composites increases; this may
be because of the filler particles harder than resin
matrix. During polishing resin matrix may undergo
a preferential loss exposing large filler particles on
the surface which will produce higher surface
roughness.!!

It was inferred that Protemp IV and acrylic resin
had more surface roughness and colour instability,
compared to structure II, but, the variations were
clinically non- significant.’® and vacuum formed
matrix evaluate the smoothest surface compared to
polyvinylsiloxane and irreversible hydrocolloid.

LIMITATIONS OF THE STUDY
1) Invitro study.

2) In this study only effect of thermocycling was
evaluated. Other factors like dietary habits or
tooth brushing which can influence surface
roughness of restorative materials were not
evaluated.

195



Journal of Research and
Advancement in Dentistry
3) Surface roughness evaluated by profilometer
should have been confirmed with SEM.

SUMMARY & CONCLUSION

The aim of this in-vitro study was to compare and
evaluate the influence of matrix type and thermo-
cycling on surface roughness of three commercially
available contemporary provisional restorative
materials- auto polymerizing resin, protemp IV and
structure 2. DPI resin showed no statistically
significant difference (p>0.05) when polymerized
against the three matrices. But when mean values of
the matrices were compared specimens fabricated
with Tropicalgin showed roughest and Bioplast
showed smoothest surface.

Within the limitations of the study it was concluded
that:

1. Matrix type and thermocycling did not
significantly affect the surface roughness of DPI
resin, Protemp IV and Structure II.

2. Structure II gave significantly smoother surface
than Protemp IV and DPI resin regardless of the
matrix used.

3. The three matrix type revealed a difference in
the surface roughness of the DPI resin but it
was not statistically significant for the study.
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