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AbSTrAcT

New materials, annually produced and delivered to the dental market, need not only research 
for strength and biocompatibility with the tissues of the oral cavity, but also require study on 
adhesive abilities of resident microflora of the mouth towards those materials, because their high 
seeding may reduce the effectiveness of local anti-inflammatory therapy, cause recurrent caries 
and inflammatory diseases of the oral cavity.

In the result of microbiological research of the microbial flora from the surfaces of completed 
restorations with “OKSOMAT-DIPOL” material it was established that during the whole period 
of observation species composition of the dental plaque did not depend on the selected method of 
restoration.
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introduction 

Among the major contemporary issues associ-
ated with the use of composite materials, their spe-
cific physical-and-chemical characteristics and the 
complex technical manipulations required for their 
application should be noted. The materials of this 
class, unlike metals, possess no antibacterial prop-
erties; therefore, certain difficulties are caused for 
application in patients not having settled habits of 
oral cavity hygiene, because changes in color occur 
quite rapidly and restoration border is visualized 
[Carev V. et al., 2000; Udod А., Chelyakh E., 2009]. 

New materials are annually introduced to the 
dental market; they need not only studies for the 
strength and biocompatibility with the oral cavity 
tissues, but also studies on adhesive abilities of 
oral cavity resident microflora towards the speci-
fied materials, because their high seeding may re-
duce the effectiveness of local anti-inflammatory 

therapy, cause recurrent caries and inflammatory 
diseases of the oral cavity [Afanasieva A., 2007; 
Kucevlyack V., Kapets L., 2007]. 

The aim of our research was to study the char-
acter of changes in the composition of dental 
plaque flora after applying nanocomposite mate-
rial “OKSOMATt-DIPOL” for treatment of un-
complicated caries.

Material and Methods 

The study on microbial flora of the plaque on 
the surface of composite restorations made with 
the use of nanohybrid material “OKSOMAT-DI-
POL” (“Oksomat AN”, Ukraine), applying the 
technique of aerobic cultivation, was performed in 
20 patients, male and female, aged 20-55 years. All 
patients were examined and considered themselves 
healthy (they had no concomitant diseases).

For research 3 groups were allocated: Group 1: res-
toration was done with nanocomposite material “OK-
SOMAT-DIPOL”; Group 2: restoration with nano-
composite “Filtek Supreme XT” (“3M ESPE”, USA); 
Group 3: Control, intact teeth of the same patients.

For microbiological studies daily soft plaque was 
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taken from composite restorations of the III and IV 
class according to Black on the contact and cervical 
surfaces after 7 days (the plaque is fully formed) and 
in 6 months after performing restorations. Manipula-
tion was conducted with dental excavator when iso-
lated from saliva. Then the material obtained was 
sown by sectors on 5 nutrient media: Sabouraud’s 
medium, chocolate agar, 5% blood agar, tellurite-
chocolate agar, and yolk-salt agar. Specimen collec-
tion, transportation, sowing, definition of flora were 
conducted according to the standard technique 
[Grokholsky А. et al., 2000; Carev V. et al., 2005].

results and discussion

As a result of microbiological research, within 
7 days after complete restoration works, in all 
groups strains, which belonged to the genera of 
Streptococcus (Streptococci anhaemolyticus, 
Streptococci mitis, Streptococci pyogenes), Lacto-
bacillus, Neisseria mucosa and Corynebacterium 
pseudodiphthericum, were isolated.

The analysis of the obtained data established that 
in Group 1 Streptococci mitis (55.2%) and Lactoba-
cilli (14.01%) were dominant; Streptococci anhae-
molyticus made 11.24%, Streptococci pyogenes – 
7.81%, Neisseriae mucosa – 5.08% and Corynebac-
teria pseudodiphthericum – 6.63%. In Group 2 
Streptococci mitis (48.42%) and Lactobacilli 
(21.83%) were dominant; it was found that Strepto-
cocci anhaemolyticus made 9.12%, Streptococci 
pyogenes ‒ 8.82%, Neisseriae mucosa ‒ 8.5% and 
Corynebacteria pseudodiphthericum ‒ 3.7%. In 
Group 3 (Control) Streptococci mitis (63.1%) and 
Lactobacilli (13.95%) were dominant; Streptococci 
anhaemolyticus made 6%, Streptococci pyogenes ‒ 
7.18%, Neisseriae mucosa ‒ 9.15% and Corynebac-
teria pseudodiphthericum ‒ 0.023%. 

Thus, a comparative analysis of the received 
data allows to state that in the species composition 
of the dental plaque microbial flora no probable 
differences were found between the control and in-
tervention groups.

As a result of microbiological research in all 
groups 6 months after the execution of restoration 
works we isolated strains belonging to the genus 
Streptococcus (Streptococci anhaemolyticus, 
Streptococci mitis, Streptococci pyogenes), Lacto-
bacillus, Neisseria mucosa and Candida albicans.

The analysis of the obtained data showed that in 

Group 1 the Streptococci mitis (39.96%) and Lac-
tobacilli (39.58%) remained dominant, Strepto-
cocci anhaemolyticus made 10.24%, Streptococci 
pyogenes – 6.96%, Neisseriae mucosa – 3.26% 
and Candida albicans – 0.16%. 

In Group 2, Streptococci mitis (54.48%) and 
Lactobacilli (28.66%) remained dominant; Strep-
tococci anhaemolyticus made 6.88%, Streptococci 
pyogenes – 6.45%, Neisseriae mucosa – 3.47% 
and Candida albicans – 0.06%. In Group 3 (Con-
trol) Streptococci mitis (45.39%) and Lactobacilli 
(39.52%) were dominant. It was established that 
Streptococci anhaemolyticus made 5.98%, Strep-
tococci pyogenes – 5.56%, Neisseriae mucosa – 
3.49% and Candida albicans – 0.06%.

Thus, due to comparative analysis of the re-
ceived data we can say that in the species composi-
tion and the ratio of the microbial flora of dental 
plaque between control and intervention groups 
probable differences were not found. We would 
like to note that in Groups 1 and 3 the percentage 
of Streptococci mitis was 39.96% and 45.39%, re-
spectively; in Group 2 this genus made 54.8%. 
Lactobacilli in Groups 1 and 3 made 39.58% and 
39.52%, in Group 3 – 28.66%.

It is noteworthy that in all groups after 6 months 
the number of Lactobacilli and, though slightly, 
Candida albicans increased; a decrease in the num-
ber of Streptococci mitis and Corynebacteria pseu-
dodiphthericum was also found in studied groups. 

Studies were conducted regarding the quantitative 
composition of the microbial flora, as both qualita-
tive and quantitative components take part in devel-
opment of caries process [Carev V. et al., 1999]. 

Analysis of the obtained data showed that in study 
groups the quantitative composition of the dental 
plaque microflora is not likely different from the ap-
propriate microflora in Control Group. We note a 
slight increase in the number of colonies during the 
observation period of 7 days and 6 months (Table).

TAble.
The quantitative composition of the dental plaque 

microbial flora 

Study Cohort
Period of observation

7 days 6 months
Group 1 2.70±0.35×107 3.40±0.28×107

Group 2 2.25±0.26×107 3.42±0.32×107

Group 3 (Control) 2.54±0.30×107 4.30±0.31×107
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As a result of microbiological research on the 
microbial flora from surfaces of performed resto-
rations, using both “OKSOMAT-DIPOL” and 
“Filtek Supreme XT”, we established that during 
the whole period of observation (both in 7 days, 
and after 6 months) the species composition of the 
dental plaque did not depend on the chosen method 
of restoration. Probable differences between Group 
1 and the Control were not observed. In all groups, 
an increase in the number of Lactobacilli was re-
corded; this latter was a positive factor contribut-
ing to the decrease in cariogenic action of micro-
flora. A decrease in the percentage weight of Strep-
tococci mitis was also found.

conclusion

Conducted microbiological research and analy-
sis of the obtained results showed that in the spe-
cies composition of the dental plaque microbial 
flora probable differences between control and in-
tervention groups were not detected; the quantita-
tive composition of the plaques microflora had no 
probable differences in the study groups compared 
to the Control. The latter proved high polishing ca-
pacity of the studied material and its long-term re-
tention. Hence, the microstructure of the surface 
layers of restorations after polishing is not contrib-
uting to the adsorption of microorganisms. The 
promising further research will involve develop-
ment of a method to decrease the microorganisms-
caused infection of the surface of restorations.

1. Afanasieva A.S. [Colonization of prosthetic 
and restorative materials by oral microflora] 
[Article in Russian]. Siberian medical review. 
2007; 4: 50-54. 

2. Carev V.N., Abakarov S.I., Umarov S.E. [Dy-
namics of colonization by oral cavity micro-
bial flora: various materials used for dental 
prosthetics] [Article in Russian]. Dentistry. 
2000; 1: 55-57. 

3. Carev V.N., Ivanov V.V., Serbulov V.V. [Com-
parative characteristics of oral cavity opportu-
nistic microbes adhesion to insulating mem-
branes used in reconstructive surgeries in den-
tistry] [Published in Russian]. Modern prob-
lems of dentistry: a collection of abstracts of 
scientific papers. Moscow. 1999. 119p.

4. Carev V.N., Markov B.P., Sernovets A.L. [Ad-
hesive activity of bacterial and fungal flora of 
the oral cavity to the new basic plastics based 

R E F E R E N C E S

on nylon] [Article in Russian]. Russian Journal 
of Dentistry. 2005; 2: 7-10. 

5. Grokholsky A.P., Kodola N.A., Centilo T.D. 
[Tooth deposits: their effect on teeth, peri-
odontal tissues and body] [Published in Rus-
sian]. Zdorov’ya (“Health” Publishers). Kyiv. 
2000. 160p. 

6. Kucevlyack V.F., Kapets L.M. [Study of the mi-
crobial flora on the surface of composite resto-
rations of chewing teeth. Dentistry – yesterday, 
today and tomorrow] [Published in Ukrainian]. 
Materials of the Scientific Conference with In-
ternational Participation (November 8-9, 
2007). Kharkiv. 2007. P. 49. 

7. Udod A.A., Chelyakh E.N. [Comparative eval-
uation of different polishing systems under 
laboratory conditions (in vitro)] [Article in 
Russian]. Modern dentistry. 2009; 1: 9-12. 


