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Abstract:

Introduction: The provisional crown is an interim restoration that is used for a variable time period while the
definitive restoration is being fabricated. To be successful, these restorations should fulfill biological,
mechanical, and esthetic requirements. The maintenance of these long-term restorations can present significant
problems for the patient and dentist.

Aim: To compare and evaluate the compressive strength and flexural strength of four provisional crown
material at different interval of time in artificial saliva.

Materials and methods: This in-vitro study involves 160 samples that are tested for compressive strength and
flexural strength. This test was carried out in the dept. of prosthodontics, crown and bridge, Jaipur dental
college in the year 2025. The material used in this study are DPI, PYRAX SC10, PROTEMP, AND INTEGRITY.
Each group were further divided into two subgroups to measure flexural strength and compressive strength
(immersed in artificial saliva for 24hrs and 1 week). This test is done using universal testing machine. Statistical
analysis was done using a one-way Analysis of Variance (ANOVA).

Result: From all the four provisional crown materials, all the material showed the statistical significance
(P=0.000).

Conclusion: Within the study's limitations, Integrity showed the highest compressive and flexural strength.
Minimal variation between its subgroups indicates strong stability in a simulated oral environment.
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I. INTRODUCTION:

A provisional crown serves as a temporary restoration placed for a specific duration while the final
restoration is being prepared . In the prosthodontic management of partially edentulous patients, ongoing
planning of provisional restorations is essential, as it allows the clinician to evaluate the mechanical
performance, aesthetics, and functionality of the anticipated definitive restoration.”

Provisional restorations play a vital role in prosthetic procedures involving fixed prostheses such as
crowns and bridges. They serve essential functions throughout the tooth preparation phase and remain in place
until the final fixed restoration is fitted and cemented . Mechanical considerations, such as resistance to
functional loads and dislodging forces, are crucial when selecting an appropriate provisional restorative material
for clinical application ™.

Consideration of all these factors and requirements is important because provisional resin restorations
may be worn over a long period to assess the results of periodontal and endodontic therapies, and also during the
restorative phase of implant reconstructive procedures.

These cases require provisional materials and techniques that provide greater flexural strength and
extended durability. Flexural strength refers to the ability of a material to withstand bending forces, typically
measured by applying a static load to a bar supported at both ends . The flexural strength test is a combination

DOI: 10.9790/0853-2406065257 www.iosrjournal.org 1 | Page



“Comparative Evaluation of Flexural Strength and Compressive Strength of Provisional ..

of tensile and compressive strength tests and includes elements of proportional limit and elastic modulus
measurements. The flexural strengths of provisional restorative materials vary within and between chemical
classes of materials. "

Based on processing, provisional restorative materials have been divided into four classes according to
how they change from plastic to solid masses: (1) chemically activated acrylic resins, (2) heat-activated acrylic
resins, (3) light-activated composite resins, and (4) dual-activated composite resins. Based on chemistry, there
are two main groups: (1) Methacrylate Resin (Methylmethacrylate, Ethylmetacrylate, Vinylmethacrylate,
Butylmethacrylate) and (2) Composite Resin (bis-GMA, bisacryl, UDMA)

Artificial saliva

Artificial saliva preparations are designed to mimic natural saliva both chemically and physically. They
have a viscoelastic pattern similar to normal human saliva to provide similar viscosity and film-forming
properties®™. Artificial saliva closely resembles natural human saliva in the following characteristics: (i) viscosity
(mucin, carboxymethylcellulose and glycerin are used to mimic natural saliva viscosity); (ii) mineral content (all
products contain calcium and phosphate ions, besides also containing fluoride); (iii) preservatives (methyl-or
propyl paraben); (iv) palatability (the most common flavorings are mint, sorbitol, and xylitol)."!

TABLE-1: Composition of Artificial saliva.

Composition Quantity per 1000 g
Potassium chloride 0.96 g
Sodium chloride 0.67g
Magnesium chloride 0.04 g
Potassium phosphate 0.27 g
Calcium chloride 0.12g
Methyl Paraben 00lg
Propyl Paraben 0lg
Methyl p-hydroxybenzoate B0g
Sorbitol 24g
Water 1000 ml

AIM OF THE STUDY
Aim of this study is to evaluate and compare the compressive strength and flexural strength of four different
provisional crown materials at different interval of time in artificial saliva.

II. MATERIALS AND METHODS

The present study was carried out to evaluate and compare the compressive strength and flexural
strength of four different materials used in fabrication of provisional fixed restoration. In this study, there are
four groups of provisional crown material were selected.

Group A auto-polymerizing acrylic (DPI), Group B auto- polymerizing acrylic (PYRAX SC 10),
Group C bis- acrylate composite resin (PROTEMP), Group D Bis- acrylate composite resin (INTEGRITY),
(fig.1). The above mentioned groups had two subgroups, Subgroup 1 conditioned in artificial saliva for 24hrs,
Subgroup 2 conditioned in artificial saliva for 1 week.

A Stainless steel die for compressive strength with dimension of 10mm*10mm and for flexural
strength 80mm*10mm™*2mm were machined with vent holes so that excess material can be removed (fig 2).

Ten samples were created for each group and mixed and prepared according to the manufacture’s
instructions, placed into the mold, and allowed to set,every samples were created at room temperature. The
specimens were taken out of the mold after setting. Defective specimens were disposed of after the specimens
were checked for any voids. Every test specimen was polished and ground using silicon carbide paper of 1000
grit.

Ten samples of each group (Group A, B, C, D) were immersed in artificial saliva for 24hrs and 1 week, and
were subjected to universal testing machine (Model: WDW 10 KN, Taiwan made) at a crosshead speed of
0.5mm/min for compressive strength and flexural strength. Data were collected for all the samples.

(a) (b) (c) (d)
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FIGURE 1: p-1 DPI; (B) Group-2 Pyrax Sc-10; (C) Group-3 Protemp; (D) Group-4 Integrity.

Figure 3: UNIVERSAL #8chine Model: WDW 10 KN Taiwan made).

I1. RESULT:
TABLE-2 ANOVA TEST
Sum of Squares df Mean Square F Sig.

Flexural Strength 24 Between Groups 106380.854 3 35460.285 1024.373 0.000
Hours Within Groups 1246.197 36 34.617

Total 107627.051 39
Flexural Strength 1 Week Between Groups 128064.615 3 42688.205 665.796 0.000

Within Groups 2308.176 36 64.116

Total 130372.791 39
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Compressive Strength 24 Between Groups 1.492 3 0.497 36.170 0.000
Hours Within Groups 0.495 36 0.014
Total 1.987 39
Compressive Strength 1 Between Groups 8.335 3 2.778 167.258 0.000
Week Within Groups 0.598 36 0.017
Total 8.933 39
Sum of Mean
Squares df Square F Sig.
Difference (24 Hours to 1 Week) Between Groups 1972.530 3 657.510 7.745 0.000
Flexural Strength Within Groups 3056.140 36 84.893
Total 5028.671 39
Difference (24 Hours to 1 Week) Between Groups 6.550 3 2.183 69.595 0.000
Compressive Strength Within Groups 1.129 36 0.031
Total 7.679 39

Significant at <0.05 level
Flexural Strength (MPa)
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Graph no 1: Intergroup comparison of flexural strength (MPa) in artificial saliva for 24hrs and 1week.
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Graph no 2: Intergroup comparison of compressive strength (MPa) in artificial saliva for 24hrs and 1 week.
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Graph no 3- Intergroup difference in flexural strength (MPa) in 24hrs and 1week
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Graph no. 4 - Intergroup difference in compressive strength MPa) in 24hrs and 1week.

IV. DISCUSSION:
Provisional restorations form an integral part of fixed prosthodontic procedures.

In the past, a variety of provisional materials have been used, having different desirable and undesirable
properties ¥ Ideal provisional must fulfill biological, mechanical, morphological, psychological, and esthetic
requirements, with the introduction of composite-based materials, which may be chemical, light, or dual cured
acrylic resins has lost their popularity “. A provisional restoration must fulfill several functions, not least of
which is that it must be strong enough to resist fracture. ['*

Among the tested materials, [Dpi, Pyrax Sc 10, Protemp, and Integrity], Integrity demonstrated the
highest compressive strength in artificial saliva for 24hrs that is 3.61MPa, consistent with its known high-
density microstructure and resistance to deformation under load. This finding supports its widespread use in
posterior restorations where masticatory forces are greatest. Protemp showed moderate compressive strength
that is 3.45MPa followed by DPI that is 3.27MPa and least showed in Pyrax SC10 that is 3.09MPa, as shown in
Graph no. 2.

The compressive strength of materials [Dpi, Pyrax Sc 10, Protemp and Integrity] in artificial saliva for 1
week demonstrated statistical difference with the highest compressive strength in integrity (3.36MPa), then
moderate in Protemp (3.22MPa) followed by Pyrax SC 10 (3.07MPa) and the least showed in DPI (2.19MPa),
as shown in graph no. 2.

The flexural strength of tested material immersed in artificial saliva for 24hrs showed statistical
difference with a result of highest flexural strength in Integrity (433.88MPa) followed by Pyrax sc-10
(370.29MPa) and then in Protemp (299.65MPa) and least showed in DPI (294.89MPa), as shown in graph no. 1.

The flexural strength of tested material immersed in artificial saliva for 1 week showed statistical
difference with the result of flexural strength in Integrity (422.88MPa) followed by Pyrax SC 10 (350.29MPa)
and then showed in Protemp (299.65MPa) and the least showed in DPI (274.58MPa), as shown in graph no. 1.

There was statistical difference between the compressive strength of materials done in 24hrs to 1 week
conditioned in artificial saliva. The highest compressive strength changes seen in DPI (1.081MPa); followed by
integrity (0.249MPa); then in Protemp (0.231MPa); and the least difference seen in Pyrax SC10 (0.0026MPa),
as shown in graph no. 4.

There was a statistical decrease in flexural strength and compressive strength of materials immersed in
artificial saliva from 24hrs to 1 week.
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The ANOVA test showed the significance value is 0.00 which is less than 0.05, which states that this

study is statistically significant, as shown in table no.1.

V. LIMITATIONS:

1. Effect of Thermocycling and cycling loading effect was not used.

2. Properties other than compressive strength and flexural strength were not considered in present study.

3. Effect of Natural saliva on compressive strength and flexural strength of provisional restorative materials was
not studied.

4. Effect of samples in dry state on compressive strength and flexural strength was not studied.

5. Effect of other type of provisional crown material other than Chemically active PMMA and bis-acrylic
composite resin were not studied.

VI. CONCLUSION:

Within limitations of my study following conclusions were drawn:

e Bis-acrylic based temporary crown material (Integrity) showed the highest flexural strength and
compressive strength in artificial saliva for 24hrs and after 1 week.

e Bis-acrylic based temporary crown material (Integrity) showed the least difference in flexural strength
at 24hrs in artificial saliva to 1 week in artificial saliva, followed by Pyrax SC 10 and DPI; and the
highest difference seen in protemp.

e There was statistical difference seen in flexural strength and compressive strength after conditioning in
artificial saliva for 24hrs and 1 week. There was decrease in flexural strength and compressive strength
after immersing in artificial saliva from 24hrs to 1 week.

According to the findings in my study, Integrity demonstrated the highest compressive and flexural strength
among the tested materials. Furthermore, the differences in mechanical properties within the Integrity
subgroups—conditioned in artificial saliva for 24 hours and 1 week—were minimal, indicating greater
stability and resistance to degradation in a simulated oral environment. These findings suggest that Integrity
may be a more durable and reliable material of choice, especially in clinical situations where exposure to
saliva over time is a critical factor. Further, Pyrax SC 10 can be the material of choice for clinical use.
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