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ABSTRACT

Aims: This work aims to assess the flexural strength and depth of cure of Optishade, Omnichroma
and Z350 dental resin composites.

Study Design: Experimental Laboratory Study.

Methods: To assess flexural strength as per ISO standards, 15 samples of each of the three
materials were made (n=5) with the dimensions 25x2x2 mm. They were then subjected to 3 point
bending testing on a universal testing machine. To assess depth of cure as per ISO standard, 15
cylindrical samples 4 mm in diameter and 6 mm in height were created (n=5) and scraping test was
performed.

Results: There was a significant difference between the 3 materials in both flexural strength and
depth of cure. Z350 had the lowest depth of cure and the highest flexural strength.

Conclusion: Within the limitations of this study, all three tested materials fell within the ISO
requirementsfor dental resin compositesfor both flexural strength and depth of cure.

Keywords: Optishade; Omnichroma; Flexural strength; depth of cure; single shade composites; group
shade composites
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1. INTRODUCTION

Dental resin composites are currently considered
the material of choice for many dental
practitioners [1,2]. Good esthetics andconstantly
improving physical properties play a large part in
the increase of their usage [3]. In the quest for a
perfectly camouflaged restoration,several
composite systems have a large variety of
shades available to help match multiple teeth.
These shades are often layered in an attempt to
get the best match to the adjacent tooth
structure.. Unfortunately, even with the existence
of a plethora of shades in several composite
systems, the creation of an imperceptible
restoration is not always achieved in clinical
situations. This is due toseveral material and
operator-related factors [4]. In an effort to simplify
the process of shade selection and improve the
final esthetic results, manufacturers have
recently introduced “single” and “group shade”
dental composites. These materialsare meant to
camouflage into the tooth structure once they
have been placed [5]. Simply defined, “single
shade” dental resin composites are those that
use only one shade for all restorations.. Similarly,
“group shade” dental resin composites have a
narrower group of shades to replace the wide
array frequently found in esthetic restorative
materials. These materials have been shown to
camouflage very well into the surrounding tooth
structure [6,7].

While  esthetic  propertiesare undeniably
important in anterior restorations,all direct
restorative materials are subjected to a

significant mechanical challenge during function.
A composite restoration needs to be strong
enough to withstand the mastication process.
Flexural tests are often used to measure
composite strength [8]. The International
Organization for Standards (ISO)states that
theflexural strength should be determined using
a 3-point bending test for polymer-based
restorative materials [9]. This willgive clinicians
an indication of the material’s ability to withstand
deformation and fracture [8,10]. Another
important material property is the depth of cure.
A well-cured restoration will have the optimal
properties possible for that material. It follows
that under-curing a restoration will result in
suboptimal properties. Under-cured restorations
may result in secondary caries, less wear
resistance and restorative failure [11,12].
Furthermore, chemicals are more likely to be
leached into the oral cavity by under-polymerized
resin dental composites [13]. The ISO has a
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standardized testing regimen for depth of cure
measurement [9]. Measuring depth of cure, as
per the ISO standard, aims to ensure the
clinician knows the maximum increment size
which will be adequately polymerized during
restoration placement.

There are several papers in the currentliterature
assessing the esthetic qualities of single and
group shade dental resin composite materials
[14-20]. However, the literature discussing the
physical and mechanical properties of these
materials is limited at this time [15,21]. This work
aims to assess the flexural strength and depth of
cure of a single shade and group shade dental
resin composite compared to a conventional one.
The tested null hypotheses are:

1. There is no difference between the flexural
strength of the three materials tested

2. There is no difference between the depth of
cure of the three materials tested

2. MATERIALS AND METHODS

The details of the materials used in this study are
listed in Table 1.

2.1 Flexural Strength Testing

Specimens of Filtek Z350 [lot NA0O6044, shade
A2, 3M/ESPE, St Paul MN, USA],
Omnichroma[lot 134S3,Tokuyama, Japan] and
Optishade[Lot 7946593, Light Shade, Kerr, CA,
USA] were prepared, with 5 specimens per
group. A stainless steel split mold with the
dimensions 25mm x 2 mm x 2mm [New Age
Research, USA] was used to prepare the
samples according to ISO  4049/2019
specifications [9]. For the setup, a glass slide and
Mylar strip were placed under the mold. The
material to be tested was then placed into the
mold as a single increment. Next,a Mylar strip
was placed over the test material and pressed
with a glass slide, effectively sandwiching the
mold between the glass slides/Mylar strips. This
removed excess material prior to light
curing.Each specimen was light cured on both
the bottom and top surfaces using five
overlapping exposures of 20 seconds each, by a
LED light curing unit (LCU) (3M ESPE Elipar, St
Paul, MN, USA). The irradiationwas measured
with a hand held radiometer (Bluephase Meter II,
Ivoclar, Amherst, NY, USA )at 1000 mW/cm?®
immediately before specimen preparation. 320
grit abrasive paper was used to finish the
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specimens. Samples were then stored in for 24
hours in distilled water at 37°C.

Flexural Testing was done on a universal testing
machine 5944 (Instron, Norwood, MA, USA) with
a crosshead speed of 0.5 mm/min. As per the
ISOstandard [9], the formula used to calculate
flexural strength is:

_ 3FI
7= 2bn?

Where

“F = maximum load exerted on the specimen in
Newtons (N)

| = distance between the supports (in mm)

b = width at the center of the specimen (in mm),
measured immediately before testing

h= height at the center of the specimen (in mm),
measured immediately before testing”

2.2 Depth of Cure

Specimens of Filtek Z350, Omnichromaand
Optishadewere prepared, with 5 specimens per
group. Thespecimens were made by using a
stainless steel cylindrical split mold [New Age
Research, USA]. The internal dimensions of the
moldwere 6 mm in length and 4 mm in diameter.

For specimen preparation, the mold was
positioned on a glass slide with a transparent
Mylar strip on it. The mold was then filled with the
desired dental resin composite material and
covered with another Mylar strip and then a glass
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slide. The mold and strips were pressed between
the slides in order to displace excess material.
The mold was then placed on filter paper, the
upper glass slide removed and the material light
cured as per manufacturers’ recommendations.
The LCU irradiation was measured with a hand
held radiometer at 1000 mW/cm?® immediately
before specimen preparation. The specimen was
removed from the mold directly aftercuring was
completed. A plastic spatula was used to remove
any uncured material. A digital
micrometer[Mitutoyo Co, Kawasaki, Japan] was
used to measure cured cylinder height. The
measured value was divided by two to obtain the
depth of cure.

The results were analyzed using one-way
analysis of variance (ANOVA) followed by
pairwise comparison using Bonferroni method.
Tests were conducted to test the effect of the
material on the flexural strength and depth of
cure. Statistical software SPSS Ver. 17 [IBM,
Armonk, NY, USA] was used at 0.05 significance
level.

3. RESULTS
3.1 Flexural Strength

There was a statistically significant difference
between the 3 materials tested (p= 0.00132).
The mean flexural strength of all the materials (in
MPas) along with their standard deviations is
shown in Fig. 1
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Table 1. The components of the materials used in this study, as described by manufacturers

Material Lot, shade Organic Matrix Composition Inorganic Filler Composition
&manufacturer
Omnichroma Lot 134S3 . UDMA o Filler loading 79 % by wt (68% by vol)
Tokuyama Dental) . TEGDMA . Uniform sized supra-nano spherical filler (260 nm
spherical Si0*-Zro?)
o Composite filler (include 260 nm spherical SiO*-
Zr0?)
Optishade Lot 7946593 o BisGMA . Filler loading 81% by wt (64 % by vol) of spherical
Light Shade . BisDMA silica and zirconia particles formed from a molecular
Kerr, CA, USA . TEGDMA suspension (effective particle size 5 — 400 nanometers)
) and 400 nm barium glass particles
o Adaptive Response Technology (ART) with
zirconia/silica nanoparticles and rheological modifiers
Z350 lot NA06044 shade A2 . BisGMA . Filler loading 78.5% by weight (63.3% by volume)
3M/ESPE, St Paul MN, . UDMA of non-agglomorated/non-aggregated silica fillers (20 nm),
USA . TEGDMA non-agglomorated/non-aggregated zirconia fillers (4 — 11
o PEGDMA nm) and aggregated zircona/silica cluster fillers (20 nm
[ ]

bis-EMA(6) resins.

silica and 4 — 11 nm zirconia). The average cluster
particle size is 0.6 - 10 microns.
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Bonferroni pairwise comparison revealed the
difference was between Optishade and Z350 (p=
0.00238) as well as Omnichroma and Z350 (p
=0.00487). There was no statistically significant
difference between Omnichroma and Optishade

(p=1).
3.2 Depth of Cure

One way ANOVA revealed a statistically
significant difference between all three materials
(p= 0.00011). The mean depths of cure, along
with their SD are shown in Fig. 2.

Bonferroni pairwise comparison revealed the
difference was between Optishade and Z350 (p=
0.00018) as well as Omnichroma and Z350 (p
=0.00069). There was no statistically significant
difference between Omnichroma and Optishade

(p=1).
4. DISCUSSION

Dental restorative materials are subjected to a
multitude of stress types, which must be
considered when evaluating a dental filling
material. Some examples of these stresses are
compressive, tensile and shear. These simple
stresses form the foundation of other, more
complex,patterns such as flexural stress [22].
Flexural strength has been correlated to clinical
wear of composites [23,24]. Currently, the ISO
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standard uses a3-point flexural testing for resin-
based filling materials [9].As both Optishade and
Omnichroma are relatively new to the dental
marketplace, the current standardISOtesting
procedureswere used to measuretheir flexural
strength and depth of cure. The results were then
compared to Z350, which is a conventional
composite andhas been in the marketplace for
longer.

At present, themajority of the published work on
single and group shade dental resin composites
focus mainly on their esthetic properties [6,7,16-
18,20,25,26]. There is very limited published
work available in the literature regarding any
other physical or mechanical properties of these
materials [15,21]. This work aims to begin filling
that gap.

The null hypotheses were both rejected in this
work. The alternate hypotheses were accepted
asthere was a significant difference between the
materials tested in both flexural strength and
depth of cure results.

Regarding the flexural strength of the materials
tested, all 3 materials were above the ISO’s
standard of 80 MPa. Z350 exhibited a
significantly higher flexural strength than either
Optishade or Omnichroma. While all three
materials are highly filled, Z350 has the lowest
filler loading of any of the materials tested in
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this work at 78.5% by weight.Omnichroma has
79% by weight and Optishade has 81% by
weight. It has been found that while strength
increases with an increase in filler loading,
strength declines at very high filler levels [22].
Another possible reason for the increase in
Z350’s flexural strength may be the presence of
the aggregated zircona/silica cluster fillers.
Nanoclusters have been found to significantly
increase the strength of nanohybrid dental resin
composites [27]. The cause is believed to be that
the nanoclusters absorb and dissipate crack
propagation [28]. The polymer matrixcomposition
0fz350 differs to that ofthe other two materials in
this work. While Omnichroma has a BisGMA free
matrix, both Optishade and Z350 have BisGMA
and TEGDMA in their matrixes. Both Z350 and
Omnichroma have UDMA. Z350 is the only
material tested which has Bis EMA in its polymer
matrix. AlthoughBis-EMA’s structure is similar to
Bis-GMA, Bis-EMA has a lower viscosity and is
more flexible, which could result in higher overall
conversion [29]. Studies have found that
polymers with Bis-EMA had a high flexural
strength [30]. The result of this work was not in
agreement with that of Takuma et al, who found
that Omnichroma had a flexural strength of
similar value or greater than the other dental
resin composites tested [21]. However, none of
the comparative materialsthey testedhad
nanoclusters. The comparators were esthetic,
group shade or giomer resin composite
materials. Thus, the results of that work are
expected to be different from the ones in this
study. Schweppe et al.reported flexural strength
results of 86.4 MPa for Omnichroma, which is
similar to what was found in this work [15].

Adequate curing is a requirement for dental resin
composite restorations to achieve their optimal
properties, while a multitude of restorative
failures have been reported due to under-curing
[12]. Dental resin composite restorations which
are inadequately cured have less than optimal
physical and mechanical properties [31,32].
Several factors affect the polymerization of
dental resin composites, among which are the
wavelength of the dental curing light [33]. The
light cure used in this workwas the same for all
materials prepared The light cure unit’sirradiance
was measured prior to sample preparation and
found to be 1000 mW/cm? at each reading. This
effectively eliminated the effect of variations
within the LCUsuch as type of light cure unit,
wavelength emitted, etc. The factors which
remain are all material related. Theyinclude
material shade, filler type and volume [34].
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Darker material shade and larger filler size have
both been shown to decrease light penetration
into the dental resin composite, while smaller
particles and lighter shades allowed more light
penetration from the LCU [35]. The depth of cure
was positively correlated with the light
penetration through the dental resin composite
[36].

Both  Optishade and Ominchroma had
significantly higher depths of cure when
compared with Z350. This may be due, in part, to
the higher translucency of both these materials in
comparison to shade A2 Z350. Both Optishade
and Omnichroma are marketed as translucent
materials which are capable of reflecting the
shade of the surrounding tooth structure. The
depth of cure of Z350 was in agreement with
other published work [32,37,38]. While all three
materials tested may be classed as
nanocomposites due to the size of their fillers,
both Optishade and Omnichroma have smaller
particles than Z350. As mentioned earlier, Z350
also has nanoclusters which increase the filler
size. Thus, it follows that Z350 had the lowest
depths of cure measured. Despite the differences
found, each of the materials cured above the 2
mm depth recommended by their manufacturers.
This meant that each of the materials had a
depth of cure which was more than 1.5 mm and
thus they all conformed to the current ISO
requirement [9]. Ensuring that 2 mm increments
are used while placing the esthetic restorations
will allow each material to polymerize
satisfactorily, all else being equal. This
knowledge will help guide dental clinicians during
incremental placement of dental resin
composites, ensuring adequate polymerization of
each increment and increasing the chances of
the final restoration’s success and longevity.

5. CONCLUSION

In conclusion, within the limitations of this study,
both Optishade and Omnichroma showed a
higher depth of cure anda lower flexural strength
than Z350. All the materials tested conformed to
the ISO requirements for both flexural strength
and depth of cure.

CONSENT
It is not applicable.
ETHICAL APPROVAL

As per international standard or university
standard written ethical approval has been
collected and preserved by the author(s).

115



COMPETING INTERESTS

Author has declared that no competing interests

exist.

REFERENCES

1.

Collares K, Opdam NJM, Laske M,
Bronkhorst EM, Demarco FF, Correa MB,
Huysmans M. Longevity of Anterior
Composite Restorations in a General
Dental Practice-Based Network. J Dent
Res. 2017;96:1092-1099.
DOI:10.1177/0022034517717681.

Eltahlah D, Lynch CD, Chadwick BL, Blum
IR, Wilson NHF. An update on the reasons
for placement and replacement of direct
restorations. J Dent. 2018;72:1-7.
DOI:10.1016/j.jdent.2018.03.001.

Bayne SC, Ferracane JL, Marshall GW,
Marshall SJ, van Noort R. The Evolution of
Dental Materials over the Past Century:
Silver and Gold to Tooth Color and
Beyond. J Dent Res 2019, 98, 257-265,
DOI:10.1177/0022034518822808.

Kim, B.J.; Lee, Y.K. Influence of the shade
designation on the color difference
between the same shade-designated resin
composites by the brand. Dent Mater.
2009;25:1148-1154.
DOI:10.1016/j.dental.2009.04.001.
Perdigdo J, Araujo E, Ramos RQ, Gomes
G, Pizzolotto L. Adhesive dentistry: Current
concepts and clinical considerations.
Journal of Esthetic and Restorative
Dentistry. 2021;33:51-68.
DOIl:https://doi.org/10.1111/jerd.12692.

de Abreu JLB, Sampaio CS, Benalcazar
Jalkkh EB, Hirata R. Analysis of the color
matching of universal resin composites in
anterior restorations. J Esthet Restor Dent
2021, 33, 269-276,
DOI:10.1111/jerd.12659.

lyer RS, Babani VR, Yaman P, Dennison
J. Color match using instrumental and
visual methods for single, group, and multi-
shade composite resins. J Esthet Restor
Dent. 2021;33:394-400.
DOI:10.1111/jerd.12621.

Rodrigues SA, Ferracane JL, Della Bona
A. Flexural strength and Weibull analysis
of a microhybrid and a nanofill composite
evaluated by 3-and 4-point bending tests.
Dent Mater. 2008;24:426-431.
DOI:10.1016/j.dental.2007.05.013.

ISO. 1ISO 4049: 2019 Dentistry — Polymer-
based restorative materials; 2019.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

116

Hasanain; JPRI, 33(49A): 110-118, 2021; Article no.JPRI.76368

llie N, Hilton TJ, Heintze SD, Hickel R,
Watts DC, et al. Academy of Dental
Materials guidance- Resin composites:
Part I-Mechanical propertiesN. Dent Mater.
2017;33:880-894.
DOI:10.1016/j.dental.2017.04.013.

Price RB, Shortall AC, Palin WM.
Contemporary issues in light curing. Oper
Dent. 2014;39:4-14.
DOI:10.2341/13-067-LIT.

Price RB, Ferracane JL, Shortall AC. Light-
Curing Units: A Review of What We Need
to Know. Journal of Dental Research.
2015;94:1179-1186.
DOI:10.1177/0022034515594786.

Durner J, Obermaier J, Draenert M, llie N.
Correlation of the degree of conversion
with the amount of elutable substances in
nano-hybrid dental composites. Dent
Mater. 2012;28:1146-1153.
DOI:10.1016/j.dental.2012.08.006.

Arai Y, Kurokawa H, Takamizawa T,
Tsujimoto A, Saegusa M, Yokoyama M,
Miyazaki M. Evaluation of structural
coloration of experimental flowable resin
composites. J Esthet Restor Dent.
2021;33;284-293.
DOI:10.1111/jerd.12674.

Schweppe J, Utterodt A, Meier C, Eck M,
Reischl K. Comparison of Strength and

Esthetics of Novel Single Shade
Composites. In Proceedings of the
IADR/AADR/CADR  General  Session

(Washington, D.C., USA); 2020.

Final Presentation ID: 1692, Washington,
D.C., USA; 2020.

Durand LB, Ruiz-Lopez J, Perez BG,
lonescu AM, Carrillo-Perez F, Ghinea R,
Perez MM. Color, lightness, chroma, hue,
and translucency adjustment potential of
resin composites using CIEDE2000 color
difference formula. J Esthet Restor Dent;
2020.

DOI:10.1111/jerd.12689.

Pereira Sanchez N, Powers JM, Paravina
RD. Instrumental and visual evaluation of
the color adjustment potential of resin

composites. J Esthet Restor Dent.
2019;31:465-470.
DOI:10.1111/jerd.12488.

Lowe RA. OMNICHROMA: One

Composite That Covers All Shades for an
Anterior Tooth. Compend Contin Educ
Dent. 2019;40:8-10.

Chen F, Toida Y, Islam R, Alam A,
Chowdhury AFMA, Yamauti M, Sano H.
Evaluation of shade matching of a novel



21.

22.

23.

24,

25.

26.

27.

28.

29.

supra-nano filled esthetic resin composite
employing structural color using simplified
simulated clinical cavities. Journal of
Esthetic and Restorative Dentistry. 2021;
33:874-883.
DOl:https://doi.org/10.1111/jerd.12671.
Lucena C, Ruiz-Lopez J, Pulgar R, Della
Bona A, Perez MM. Optical behavior of
one-shaded resin-based composites. Dent
Mater. 2021;37:840-848.
DOI:10.1016/j.dental.2021.02.011.

Matsuo T, Morisaki H, Kira R, Akizumi H,
Hirata K. Mechanical Properties of Novel

Resin Composite with Structural
Coloration. In  Proceedings of the
IADR/AADR/CADR  General  Session,

Vancouver, BC, Canada; 2019.

Ikejima I, Nomoto R, McCabe JF. Shear
punch strength and flexural strength of
model composites with varying filler
volume fraction, particle size and
silanation. Dent Mater. 2003;19:206-211.
DOI:Pii S0109-5641(02)00031-3

DOI 10.1016/S0109-5641(02)00031-3.
Ferracane, J.L. Resin-based composite
performance: are there some things we
can't predict? Dent Mater. 2013;29:51-58,
DOI:10.1016/j.dental.2012.06.013.
Heintze SD, llie N, Hickel R, Reis A,
Loguercio A, Rousson V. Laboratory
mechanical parameters of composite
resins and their relation to fractures and
wear in clinical trials-A systematic review.
Dent Mater. 2017;33:e101-e114.
DOI:10.1016/j.dental.2016.11.013.

Sensi L, Winkler C, Geraldeli S.
Accelerated Aging Effects on Color
Stability of Potentially Color Adjusting
Resin-based Composites. Oper Dent;
2021.

DOI:10.2341/20-099-L.

Kobayashi S, Nakajima M, Furusawa K,
Tichy A, Hosaka K, Tagami J. Color
adjustment potential of single-shade resin
composite to various-shade human teeth:
Effect of structural color phenomenon.
Dent Mater J. 2021;40:1033-1040.
DOI:10.4012/dm;.2020-364.

Curtis AR, Palin WM, Fleming GJ, Shortall
AC, Marquis PM. The mechanical
properties of nanofiled resin-based
composites: the impact of dry and wet
cyclic pre-loading on bi-axial flexure
strength. Dent Mater. 2009;25:188-197.
DOI:10.1016/j.dental.2008.06.003.

Curtis AR, Palin WM, Fleming GJ, Shortall
AC, Marquis PM. The mechanical

Hasanain; JPRI, 33(49A): 110-118, 2021; Article no.JPRI.76368

30.

31.

32.

33.

34.

35.

36.

37.

38.

117

properties of nanofilled resin-based
composites: characterizing discrete filler
particles and agglomerates wusing a
micromanipulation technique. Dent Mater.
2009;25:180-187.
DOI:10.1016/j.dental.2008.05.013.
Sideridou I, Tserki V, Papanastasiou G.
Effect of chemical structure on degree of
conversion in light-cured dimethacrylate-
based dental resins. Biomaterials. 2002;
23:1819-1829,
DOI:10.1016/s0142-9612(01)00308-8.
Szczesio-Wlodarczyk A, Domarecka M,
Kopacz K, Sokolowski J, Bociong K. An
Evaluation of the Properties of Urethane
Dimethacrylate-Based Dental Resins.
Materials. 2021;14.

DOIL:ARTN 272710.3390/mal4112727.
Franz A, Konig F, Anglmayer M, Rausch-
Fan X, Gille G, et al. Cytotoxic effects of
packable and nonpackable dental
composites. Dent Mater. 2003;19: 382-
392,
DOI:10.1016/S0109-5641(02)00081-7.
Yap AU, Pandya M, Toh WS. Depth of
cure of contemporary bulk-fill resin-based
composites. Dent Mater J. 2016;35:503-
510,

DOI:10.4012/dm|.2015-402.

Nomoto R, Asada M, McCabe JF, Hirano
S. Light exposure required for optimum
conversion of light activated resin systems.
Dent Mater. 2006;22:1135-1142.
DOl:https://doi.org/10.1016/j.dental.2005.1
0.011.

Jang JH, Park SH, Hwang IN.
Polymerization Shrinkage and Depth of
Cure of Bulk-Fill Resin Composites and
Highly Filled Flowable Resin. Operative
Dentistry. 2015;40:172-180.
DOI:10.2341/13-307-L.

Arikawa H, Kanie T, Fujii K, Takahashi H,
Ban S. Effect of Filler Properties in
Composite Resins on Light Transmittance
Characteristics and Color. Dental Materials
Journal. 2007;26:38-44.
DOI:10.4012/dmj.26.38.

Bucuta S, llie N. Light transmittance and
micro-mechanical properties of bulk fill vs.
conventional resin based composites. Clin
Oral Investig. 2014;18:1991-2000,
DOI:10.1007/s00784-013-1177-y.
Rizzante FAP, Duque JA, Duarte MAH,
Mondelli RFL, Mendonca G, Ishikiriama,
SK. Polymerization shrinkage,
microhardness and depth of cure of bulk fill



Hasanain; JPRI, 33(49A): 110-118, 2021; Article no.JPRI.76368

resin composites. Dent Mater J. 2019;38: on microhardness and depth of cure of a
403-410. nanocomposite resin. J Coll Physicians
DOI:10.4012/dm;.2018-063. Surg Pak. 2011;21:411-414.

39. Akram S, Ali Abidi SY, Ahmed S, Meo AA, DOI:07.2011/JCPSP.411414.

Qazi FU. Effect of different irradiation times

© 2021 Hasanain; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://lwww.sdiarticle4.com/review-history/76368

118


http://creativecommons.org/licenses/by/2.0

	/Journal of Pharmaceutical Research International
	33(49A): 110-118, 2021; Article no.JPRI.76368

	Flexural Strength and Depth of Cure of Single Shade Dental Composites
	ABSTRACT
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS
	4. DISCUSSION
	5. CONCLUSION
	CONSENT
	ETHICAL APPROVAL
	COMPETING INTERESTS
	REFERENCES


