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Original Article
Effect of alcohol containing and alcohol free mouth rinses on
microhardness of three esthetic restorative materials
Vasundhara Shivanna1 Rucha Nilegaonkar2
Principal, Professor and Head1, Post Graduate student2.
Dept of Conservative Dentistry and Endodontics, College of Dental Sciences, Davangere

Abstract:

Introduction: Daily application of mouth rinses has been recommended for the prevention and control of caries and
periodontal disease.
Aims & Objectives: The aim of this study was to evaluate the effect of alcohol-containing and alcohol-free mouth
rinses on the microhardness of three restorative materials – resin composite (Filtek Z350XT), light cure glass ionomer
cement (Vitremer) and conventional restorative glass ionomer cement (GC Fuji II).
Methods: Twenty samples of each restorative material were fabricated and their microhardness values were checked at
100g load and 15 seconds dwell time. Ten samples of each restorative material were stored in alcohol containing mouth
rinse (Listerine) and ten samples each were stored in alcohol free mouth rinse (Hiora) for 12 hours. At the end of the
test period microhardness was measured with a Vickers microhardness tester.
Results: Alcohol containing mouth rinses reduced the microhardness values of composite and light cure glass ionomer
significantly more than alcohol free mouth rinses. Reduction in the microhardness value of conventional restorative
glass ionomer cement was similar for both alcohol containing and alcohol free mouth rinses.
Conclusion: Both mouth rinses showed reduction in microhardness values of all three restorative materials, with more
reduction caused due to alcohol containing mouth rinses in composite and light cure glass ionomer.
Key words: Resin composite, light cure glass ionomer, glass ionomer restorative cement, mouth rinse, microhardness.

Introduction:

In recent years, dentists have become increasingly
interested in the potential of antimicrobial mouth rinses
in the control of plaque in patients.1 Given the difficulty
of achieving acceptable levels of plaque control with
mechanical methods such as brushing and flossing, the
use of mouth rinses is appealing to both patients and
clinicians.1, 2
Maintaining dental restorations in the mouth is also
important for oral health. Tooth-colored restorations such
as composite resins, glass-ionomer cements (GIC) or
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fissure sealants require meticulous maintenance.3
Mouth rinses contain water, antimicrobial agents, salts,
preservatives and in some cases alcohol. Some studies
have shown that alcohol in the mouth rinses may soften
the resin composite restorative materials and this effect is
found to be directly related to the percentage of alcohol.4,5
Type of restorative material also influences the
degradation of restorative materials.6
Currently a wide variety of mouth rinses are available in
the market and many of them are not studied for their
effect on the restorations. Hence, the aim of the present
study was to evaluate and compare the effect of two
commercial mouth rinses on the micro hardness of a
nanofilled resin composite (Filtek Z350 XT, 3M ESPE,
St. Paul, MN, USA), Vitremer (light cure restorative glass
ionomer cement) and conventional restorative glass
ionomer cement (Fuji II). (Fig 1)
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Materials and method:

Specimen preparation: 20 specimens of resin composite
(FiltekZ350) material with 3mm diameter and 3mm
height were prepared using a plastic mold. The mold was
placed on a glass slide and filled with resin composite
(Fig 2) to a slight excess using composite filling
instrument, covered with another glass slide was placed
on top and gently pressed for 30sec to extrude excess
material to obtain a smooth surface (Fig 3). Each
specimen was cured for 40sec from the top and another
40sec from the bottom using LED light cure unit (3M
ESPE Elipar S10).
20 specimens of light cure glass ionomer (Vitremer) were
be prepared by manipulating it according to
manufacturer’s instructions. After manipulation, the
specimens were prepared in a manner similar to the
composite specimens by filling them into plastic molds
and light curing them.
20 specimens of conventional GIC (GC Fuji II) were also
prepared. After manipulating the material according to
manufacturer’s instructions, it was placed into plastic
moulds of 3mm diameter and 3mm height. The mould
was placed on a glass slide and covered with another glass
slide over it. The glass slides were gently pressed and held
in this position till the material set by chemical reaction.
The specimens were randomly allocated into 2 major
groups by simple random sampling according to the
mouth rinses. Each group was further divided into 3
subgroups based on the restorative material. Each
subgroup had 10 specimens of the respective restorative
material.
I. Group I: Listerine (alcohol-based; 21.6% alcohol)
a. FiltexZ350 (n=10)
b. Vitremer (n=10)
c. GC Fuji II (n=10)
II. Group II: Hiora (alcohol free)
a. FiltexZ350 (n=10)
b. Vitremer (n=10)
c. GC Fuji II (n=10)
The baseline micro hardness values of the specimens
were recorded prior to immersion in the mouth rinses.
Micro hardness was measured using Vicker’s micro
hardness tester (Reichert Austria Make. Sr. No. 363798).
A load of 100g was applied on the test specimens with a
dwell time of 15sec. (Fig. 4)
The specimens were then immersed in 20ml of respective
mouth rinses and kept for 12hrs.
Then specimens were then removed from the mouth
rinses and dried. Micro hardness values were then
checked for each specimen using the same micro
hardness tester and same load and dwell time as
previously mentioned for pre-immersion test.
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Statistical analysis:

Pre-immersion and post-immersion values were
compared using the Paired T Test for both alcohol free
and alcohol containing mouth rinses.

Results:

Significant reduction in the micro hardness was observed
in Group I as well as group II after immersion in the
mouth rinse compared to baseline values. (P<0.05)
More significant reduction was seen in the microhardness
of Filtek Z350 XT after immersion in the alcohol
containing mouth rinse (P=0.03) as compared to alcohol
free mouth rinse (P=0.05). Similarly, for Vitremer, more
significant reduction in microhardness was seen in
alcohol containing group (P=0.005) as compared to
alcohol free group (P=0.01). For restorative GIC (Fuji II),
similar reduction in microhardness values was seen in
both alcohol containing and alcohol free groups
(P=0.009).
Table 1: The pre-immersion and post-immersion values
Pre immersion
Restorative Materials

(Vickers
Microhardness
Number)

Post immersion (Vickers Microhardness
Number)
Alcohol Containing
(Listerine) group I

Alcohol Free (Hiora)
group II

a. Filtek Z350 XT

70.12

60.21

67.54

b. Vitremer

52.97

41.19

50.17

c. Fuji II restorative

46.22

43.36

43.70

Discussion:

During the last few years, caries prevalence has declined
sharply in populations. This decrease is generally
attributed to improvements in oral hygiene and
preventive dentistry. Consequently, the concepts of
traditional dentistry are being questioned progressively
and there is new impetus for more conservative adhesive
techniques. Black's cavities favoring the use of amalgam
have at least partially been replaced by minimal cavities
determined by the extent of caries. Along with this
development, a change in the selection of restorative
materials is obvious.7
The present in-vitro study was designed to comparatively
evaluate the effect of mouth rinses on the micro hardness
of a nanofilled resin composite Filtek Z350 XT, Vitremer
and Fuji II restorative glass ionomer cement. Listerine is
an alcohol-based mouth rinse and Hiora is an
alcohol-free mouth rinse.
Hardness is considered as the test parameter, as it is an
important property for the restorative materials to have
long-term durability in the oral cavity.8
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Hardness has also been used to predict the wear
resistance of a material and its ability to abrade or be
abraded by opposing dental structures and materials.9
Decrease in the hardness of a material may result in
premature failure of a restoration requiring its
replacement.
In the present study, both the mouth rinses irrespective of
the presence or absence of alcohol resulted in significant
reduction in the micro hardness of the tested resin
composite compared to base line value. This may be
because of the acidic pH of the mouth rinses which
would have caused acid erosion of the resin composite by
acid etching and leaching the principle matrix forming
cations. This is in accordance with the observations by
Dieb et al in 2007, who reported that mouth rinses with
low pH were detrimental to the hardness of resin
composites10. The low pH of mouth rinses may have
acted in the polymeric matrix of the nanofilled resin
composite used in the study, through catalysis of ester
groups from dimethacrylate monomers present in the
composition (Bis GMA, Bis EMA, UDMA and TEG
DMA). The hydrolysis of these ester groups may have
formed alcohol and carboxylic acid molecules that may
have accelerated the degradation of the resin
composite.11
Significant reduction of microhardness was observed for
light cure glass ionomer cement (Vitremer) as well,
which was more for the alcohol containing mouth rinse
group. Similar results were seen in a study performed by
Kao EC, who stated that the softening effect of alcohol in
the mouth rinses on the light cure glass ionomer cement
may be due to susceptibility of Bis GMA and UDMA
based polymers present in them and irreversible leaching
of the components.12, 13.
A reduction in microhardness occurred in case of
conventional glass ionomer cement as well, which was
almost equal for both the groups. This result is in
accordance with a study conducted by Geurtsen in which
it was concluded that the reduction in microhardness
value could be because of the water component of the
mouth rinses.14 It has been observed that the basic
constituents of GI cements, that are the polycarboxylic
acids and ion leachable glasses, bind water molecules.
Water causes eroding of the surface of the cement
leading to its hydrolysis and dissolution of some of its
components resulting in decreased microhardness.
Clinically, the effects of mouth rinses on restorative
materials may be modified by many factors which may
not be replicated in an in vitro setting. Saliva may dilute
or buffer the mouth rinse, thus reducing the softening
effect and a coating of salivary pellicle might have a
CODS Journal of Dentistry 2014, Volume 6, Issue 1
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protective effect. Studies are therefore necessary to
determine the effects of these mouth rinses in vivo.

Conclusion:

Within the limitations of this study, it can be concluded
that
• All the mouth rinses used in the study irrespective of
the presence or absence of alcohol reduced the micro
hardness of resin composite, light cure glass ionomer
and conventional restorative glass ionomer cement.
• Alcohol containing mouth rinse (Listerine) brought
about significantly more reduction in microhardness
of composite and light cure glass ionomer cement.
In conclusion, mouth rinses can affect the hardness of
restorative materials. Alcohol content clearly is not the
only factor that has a softening effect on the materials.

Fig 1: Materials used: Filtek Z350 XT,
Vitremer, GC Fuji II glass ionomer

Fig 2: Packing composite into plastic mold
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Fig 3: Mold between two glass slides to
extrude excess material

Fig 4: Microhardness tester
(Reichert Austria Make. Sr. No. 363798)
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