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Antibacterial action of dental cements:
An in vitro study
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SUMMARY

The antibacterial activity of seven commercialy available dental cements (Eugespad®, Dentical®, Dycal®,
Expaliner®, PR. Scell®, PR. Base Cement®, PR. Lining Cement®) against 1) bacterial species implicated
in carious lesions or in dental plaque (Actinomyces israelii ATCC 10048, Actinomyces viscosus ATCC
19246, Streptococcus mutans ATCC 25175, Streptococcus sanguis ATCC 10557 ) and 2) bacterial samples
of stimulated saliva was studied, in vitro, using a modification of the method of McComb and Ericson
(1987).

Dycal® and Expaliner® did not affect bacteria whereas the other dental cements displayed some an-
tibacterial properties. Eugespad® was the most active followed by PR. Base Cement® + PR. Scell® +
Dentical® and by PR. Lining Cement®.

Associated with mechanical and biocompatibility properties, these differences could be taken into account
when choosing a dental cement for clinical use.
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RESUME

Le but de ce travail a été de comparer, in vitro, les éventuelles propriétés antibactériennes de différents
ciments: 1 ciment ZOE (Eugespad®), 2 ciments i base d’hydroxyde de calcium (Dentical®, Dycal®),
3 ciments verre-ionomeére (PR. glass ionomer LC®, PR. glass ionomer BC®, PR. Scell® glass ionomer) et
un ciment adhésif (Expaliner®).

Ces matériaux ont été testés vis-3-vis d’espéces bactériennes retrouvées dans la carie dentaire ou dans la pla-
que dentaire (Actinomyces viscosus ATCC 19246, Actinomyces israelii ATCC 10048, Streptococcus
mutans ATCC 25175, Streptococcus sanguis ATCC 10557) et des échantillons de salive totale.

L’activité antibactérienne a été appréciée par une méthode d’inhibition de croissance en milieu solide
dérivée de la technique des antibiogrammes (McComb, 1987). Chaque ciment, préparé selon les recom-
mandations des fabricants, était déposé au fond d’un puits creusé dans une gélose (milieu de Schaedler
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TABLE I: Tested Materials.
TABLEAU I: Matériaux testés.
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Powder/liquid
Brand name ratio
Batch Manufacturer Principal constituents Paste/paste
Eugespad SPAD
(Eu) Quetigny, France ZnO, Eugenol* 5-1
Dentical SPAD Ca(OH),*, ZnSO,, CaF,
(DE) Quetigny, France Diethyleneglycol, Monosalicylate 1-1
701
Dycal CAULK Ca(OH),*, ZnO, TiO, ZnO, CaPO,,
(Dy) De Trey Dentsply Ethyltoluolsulfonamid *, Butylglycolsalicylate 1-1
860123 Bois Colombes, France
PR SCELL PIERRE ROLLAND SiO, F*, acrylic and tricarboxilic acids 1 level spoon
(S) Merignac, France 2 drops of liquid
8890

PR Base Cement PIERRE ROLLAND Unknown
(BC) Merignac, France

8710

PR Lining Cement PIERRE ROLLAND Unknown

(LC) Merignac, France
8712
Expaliner PIERRE ROLLAND

(Ex) Merignac, France
80621

Glass-ionomer cement

Glass-ionomer cement

BisGMA, Triethyleneglycol-dimethacrylate,
polycarbonicpolymetacrylic acid

1 level spoon
1 drop of liquid

1 level spoon
1 drop of liquid

photopolymerization

* = Antibacterially active component.

TABLE II: Reference strains.
TABLEAU II: Souches de référence.

Actinomyces israelii: ATCC 10048
Actinomyces viscosus: ATCC 19246
Streptococcus mutans (serotype c): ATCC 25175
Streptococcus sanguis (type II): ATCC 10557

ATCC = American Type Culture Collection.

3 wells were made in each plate of the other group
and Dentical, Dycal and Expaliner were placed into
them. Each of the 20 plates was poured with the
same bacterial suspension. All cements were mixed
according to the manufacturer’s instructions just
before use. The Expaliner cement was polymerized
with a Visilux 2 light Unit (Dental Products Divi-
sion/3 M, St-Paul, USA) for 40 secondes both above
and below the appropriate well. Similarly, plates
without bacterial inoculation were realized. The
blood agar Petri dishes were incubated anaerobically
at 37° C and examined after 48 h for 1) the presence
of bacterial growth inhibition (clear, circular halo
without bacteria surrounding the sample of material)
and for 2) the change of agar translucency surroun-
ding each well. The diameter of each inhibition zone
was measured by 2 different examiners with calipers.

From' the values obtained at 48 h, the average
number and standard deviation were evaluated.
These results were analyzed by analysis of variance
and t test (p<0.05) so that significant differences
between test materials could be determined
(Schwartz, 1980).

RESULTS
Inhibition of growth

The mean diameter of zone of complete inhibition of
bacterial growth at 48 h is shown in Fig. 5. Fig. 1 and
Fig. 2 show typical zones of bacterial inhibition.

Analyses of variance demonstrated a significant
overall difference between means at the 5% level:
F>Fg (2.17 < F§s< 2.25) (with §. mutans F=2891;
with §. sanguis F = 457,89; with A. viscosus F=70,87;
with A. israelii F=18,18; with microbial saliva strains
F=31,41).

Detailed analyses using t tests showed that all
cements (except Dycal and Expaliner) displayed
some antibacterial activity against the four reference
strains and the saliva microorganisms. Table III gives
us the statistical interpretation of the antibacterial
activity of the different cements for each test
organism.
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