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ABSTRACT
Purpose. The adhesion ability of microorganisms present in the oral microbial plaque is a certainty for 

solid surfaces at this level (including coronal restorations, classical prosthetic restorations and implant-
supported restorations fixed and mobile, orthodontic appliances). Therefore, in this study, we have attempted 
to demonstrate the ability of these microorganisms from the oral cavity to adhere on the surface of some 
common impression materials used in implant-prosthetic rehabilitation. 

Material and method. The study was conducted on the main impression materials used in implant 
supported prosthetic restorations as well as in dental medicine: irreversible hydrocolloids, zinc oxide eugenol 
pastes, polyethers, condensation and addition silicones. The study was conducted between June and July 2017.

Results and discussions. With the help of microorganisms isolated from the 87 patients, an inoculation 
of standard samples of impression materials was performed. Verification of adherence was achieved at 
different time intervals, the results being significant.

Conclusions. For the tested materials, it was noted that the degree of adhesion was either influenced by 
the products incorporated in the base substance or by the secondary products resulted from chemical setting 
of material.
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INTRODUCTION

As is well known, implant supported pros-

thetic restorations, classical dental prosthetics, 

as well as orthodontics and dentofacial ortho-
pedics are basic specialties of dental medicine, 
where almost any work done involves direct 
contact with the existing secretions in oral cavi-
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ty (blood, saliva, gingival crevicular fluid etc.) 
(1-4).

Thus, in this paper, we will try a more special 
approach of infectious risk in dental medicine, 
with particular reference to implant-prosthetic 
rehabilitation, classical dental prosthetics, as 
well as orthodontics and dentofacial orthope-
dics, having as a starting point dental impres-
sion and impression materials (1-8).

PURPOSE

The dental plaque is the most important and 
aggressive microbial biofilm present in the oral 
cavity. This dental microbial plaque is present 
on virtually all solid surfaces in the oral cavity, 
starting from teeth and ending with various fill-
ing materials, and also implants supported or 
clasic prosthetic restorations fixed and/or mo-
bile used for treatment of various type of eden-
tations.

Specifically, in this study we attempted to 
perform a test of the adhesion ability of some 
microorganisms present in the dental microbial 
plaque existing in the oral cavity, on the surface 
of some common impression materials in im-
plant supported prosthetic restorations, in clas-
sical dental prosthetics, as well as in orthodon-
tics and dentofacial orthopedics (1-12).

MATERIALS AND METHODS

Impression materials tested in this study 
were irreversible hydrocolloids, zinc oxide euge-
nol paste, polyethers, addition silicones (putty 
and light body) and condensation silicones (put-
ty and light body). All these impression materi-
als are used primarily in implant-prosthetic re-
habilitation dental prosthetics, but some of 
these (see irreversible hydrocolloids) are also 
used in orthodontics and dentofacial orthope-
dics.

These materials were prepared as instructed 
and cut into small pieces with a specially adapt-
ed device (5 mm diameter). All tests regarding 
the adhesion of microorganisms on the surface 
of the aforementioned impression materials 
were performed for each individual product.

In the pre-test phase, the following types of 
microorganisms, oral streptococci, belonging to 
the species originally colonizing the dental sur-
faces, were isolated from the microbial dental 
plaque from 87 patients in July-July 2017: T63 .2 
Streptococcus sp., T47 Streptococcus mitis, T123 
Streptococcus acidomonas, T41.6 Streptococcus 

sp., T33.3 Enterococcus faecium, T48 Strepto-
coccus acidominimas, T41.1 Actinomyces 
naeslundii, T42.1 Gemella morbillorum, T110 
Actinomyces naeslundii, T62.1 Streptococcus 
mitis, T67 Staphylococcus epidermidis, T73 
Staphylococcus sp., T50 Pasteurella haemolytica 
[the letter T with digits is indicative of these 
samples, thus T = strain and the accompanying 
number is the number of the isolated sample 
(microbial strains of the same genus)].

This test was carried out as follows: over the 
impression material surface was placed a stand-
ardized bacterial inoculum (0.5 McFarland) for 
different periods of time, then the material frag-
ment was washed lightly (to remove unadher-
ent bacteria) and was placed in a tube with 500 
μl of physiological saline, and centrifuged to de-
tach the adhering bacteria. Quantification of 
bacteria was done by determining the number 
of colony-forming units per milliliter. Contact 
times were: 2 minutes, 5 minutes, 10 minutes, 
30 minutes, 60 minutes and 120 minutes. As 
mentioned previously, the isolated microorgan-
isms were: Streptococcus acidominimus, Staph-
ylococcus epidemidis, Gemella morbillorum, 
Actinomyces naeslundii and Enterococcus faeci-
um. 

Thus, we have opted for these microbial 
strains (considered to be primary colonizers) in 
conducting adherence studies on the surface of 
common impression materials in implant sup-
ported and classic prosthetic restorations, and 
also in orthodontics and dentofacial orthope-
dics because these microorganisms will be the 
first and most important to colonize the select-
ed impression materials during the time they 
are into the oral cavity until the chemical setting 
phenomenon is completed (1-12).

RESULTS

In terms of testing the adhesion of microor-
ganisms to the usual dental impression materials 
mentioned above used in implant supported rea-
bilitation, as well as in orthodontics and dentofa-
cial orthopedics, this was done for the microor-
ganisms used: Streptococcus acidominimus, 
Staphylococcus epidemidis, Gemella morbil-
lorum, Actinomyces and Enterococcus faecium. 
The results were illustrated very suggestively in 
the following charts.

After setting reaction, the composition of 
the putty condensation silicone inhibits the ad-
hesion of microbial strains for a contact time of 
10 and 30 minutes, possibly due to the second-
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ary products resulting from the condensation 
reaction (polymerization) from alcohols group 
present in its structure. However, this inhibitory 
reaction product is not strong enough, the bac-
teria adapting to its presence, colonizing the 
surface in case of a longer exposure time (Fig. 1)

The analysis of the number of colony form-
ing units developed on the two types of conden-
sation silicone indicates that the putty type (see 
Fig. 1) is less favorable to microbial adherence 
than light body type at time intervals of 10 and 
30 minutes respectively (see Fig. 2) and this may 
be due to a higher concentration of secondary 
products as a result of the condensation (po-
lymerization) reaction from the alcohol family 
(with one or more -OH groups) in the case of 
putty condensation silicon, compared to light 
body condensation silicone.

Regarding putty and light body addition sili-
cones, it is noted that colony-forming unit’s 

number has a lower development for the light 
body type (Fig. 4) compared to the putty type 
(Fig. 3), which may be due to some secondary 
products as a result of the addition reaction (po-
lymerization) also from class of alcohols, a prod-
uct that is likely to be in increased concentration 
in the structure of light body type, compared to 
the putty type. As in the case of the putty con-
densation silicone, the lowest number of recov-
ered bacteria was after a 30 minute contact (for 
putty condensation silicone, we actually talk of 
10 and respectively 30 minutes) (see Fig. 1 and 
Fig. 4).

Regarding the irreversible hydrocolloid, we 
can say that due to the fairly porous structure of 
this impression material, the number of colo-
ny-forming units adhering to this material is 
quite irregular: we have a very low number for 
certain microbial strains at 10 and 30 minutes 
respectively for T47 Streptococcus mitis (proba-

FIGURE 1. The number of colony-forming units developed on putty condensation silicone graphical representation

FIGURE 2. The number of colony-forming units developed on light body condensation silicone graphical representation
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FIGURE 3. Graphical representation of colony-forming units’ number developed on putty addition silicone

FIGURE 4. Graphical representation of colony-forming units’ number developed on light body addition silicone.

FIGURE 5. Graphical representation of colony-forming units’ number developed on irreversible hydrocolloid (alginate).
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bly due to antiseptic substances incorporated in 
the structure of the impression material to in-
crease the antibacterial potential of the irre-
versible hydrocolloid without the manufacturer 
mentioning it in the package leaflet) and mean 
at 10 and 30 minutes respectively for T.41 Actin-
omyces naeslundii. Otherwise, we find high to 
very high values for the other microbial strains 
and for all the time periods studied.

As we mentioned in the first part of this larg-
er study, the main component of Eugenia caryo-
phyllata extract - eugenol - is known for its anti-
microbial and antibiotic properties, being used 
in dentistry in the root canal filling process (13).

The presence of eugenol in the composition 
of the zinc oxide eugenol paste actually pro-
vides a decrease of colony forming units’ num-
ber, especially in the range of 10 and 30 min-
utes, respectively, compared to the other tested 
materials (Fig. 6) (13).

In the case of polyether it can be noticed a 
high increase of colony-forming units number at 
the first contact times (2 and 5 minutes respec-

tively), but it can be noticed a drastic reduction 
of colony-forming units number at 30 minutes 
(Fig. 7) (14-24).

CONCLUSIONS

After studying the results obtained, several 
conclusions could be drawn, among which we 
will mention the ones that we have appreciated 
as the most important:

Impression materials from the silicone fami-
ly, whether they are condensation or addition, 
do not exhibit excessive microbial adherence 
due to alcohol based secondary reaction prod-
ucts that can inhibit this microbial adhesion 
mechanism.

Irreversible hydrocolloids, due to their po-
rous structure, favor the adhesion of microor-
ganisms from the mouth in very large concen-
trations. Producers of impression materials have 
attempted to reduce this microbial adherence 
by incorporating various disinfecting chemicals 
into the structure of irreversible hydrocolloids.

FIGURE 6. Graphic representation of colony-forming units’ number developed on zinc oxide eugenol impression paste

FIGURE 7. Graphical representation of colony forming units’ number developed on the polyether
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Due to the presence of eugenol in the struc-
ture, the zinc oxide eugenol pastes inhibit ad-
herence of microbial colonies to the surface of 
these types of impression material.
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