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O F  T H E  N E W  A L G IN A T E  IM P R E S S IO N  M A T E R IA L

Summary: The aim of the study was a to evaluate in comparison the anti-contaminant efficiency and dimensional accuracy 
of dentures which were made with the use of new alginate impression material with peroxide K-30, which has decontamination 
properties, on the stages of dentures manufacture.

Анотація: За результатами власних досліджень доведено, що використання нового альгінатного відбиткового ма­
теріалу з пероксидом К-30 знижує (у порівнянні з мікробіоценозом ротової порожнини) ступінь контамінації відбитків 
в 1,3 рази, забезпечуючи їх знезараження від основних видів мікрофлори, та її мінімально можливу присутність (як кіль­
кісно, так і якісно) на гіпсових моделях. Виключення процедури замочування відбитків у водних дезінфікуючих розчинах, 
позитивно впливає на розмірну точність гіпсових моделей, та на конструкції протезів в цілому.

Аннотация: По результатам собственных исследований доказано, что применение нового альгинатного оттискного 
материала с пероксидом К-30 снижает (в сравнении с микробиоценозом полости рта) степень контаминации оттисков 
в 1,3 раза, обеспечивая их обеззараживание от основных видов микрофлоры, и её минимально возможное присутствие 
(количественно и качественно) на гипсовых моделях. Исключение процедуры замачивания в водных дезинфицирующих 
растворах позитивно влияет на размерную точность гипсовых моделей и конструкции протезов в целом.

Actuality. Significant growth of infectious diseases 
around the world requires a more careful study of ways 
of spreading infection. Increased risk of its transmis­
sion in dentistry due primarily to the fact that the high­
est concentration of AIDS virus and hepatitis found 
in the saliva and other secretions. Infectious diseases 
have always been a hazard for dentists who have regu­
lar contact with the blood and saliva of patients during 
their work. This applies mostly to the hepatitis B virus 
and AIDS. That’s why the problem of disinfection and 
sterilization in dentistry is especially important.

The analysis of modern trends in the development 
of medicine and orthopedic stomatology in particular 
testifies to the urgent need for the development and im­
plementation of effective methods of prevention, treat­
ment and rehabilitation in the practice of providing 
medical care. At the same time, in the clinical practice 
of orthopedic dentistry, the quality of dental materials 
that are used at the clinical and laboratory stages of the 
manufacturing of the proper orthopedic constructions 
is a primary importance.

Disinfection of prints by applying advanced mate­
rials is a modern trend of dental materials usage, thus it 
is necessary also to pay attention to the basic properties 
of impression materials. The quality of impression ma­
terials with disinfecting effect -  a generalized concept 
that includes ease of use and harmlessness of material 
for the patient's health and its ability to comply with 
the requirements for physical and mechanical prop­
erties and the ability to disinfect pathogenic and op­
portunistic pathogenic flora in contact of material with 
mucous membranes prosthetic bed. Improving the ac­
curacy of evaluation of dental materials reaching that 
comprehensively take into account the physical and 
mechanical, clinical and technological properties that

meets modern requirements for dental materials, and in 
addition -  disinfecting effect. Last plays a crucial role 
in enhancing the efficiency and quality of dental treat­
ment, as well as technological and epidemic providing 
of dental care.

The main disadvantage of domestic alginate im­
print materials is the lack of decontamination effect. 
The decontamination of the prints is carried out with 
using physical methods, or, for the most part, chemi­
cals are used. But these methods can lead to deforma­
tion of the imprints, which in turn is reflected in the 
accuracy of reproduction of prosthetic lids on plaster 
models. In addition, these methods are quite labor­
intensive, require the use of additional equipment and 
much time spent on disinfection.

One method of disinfecting alginate impressions -  
antimicrobial additive component in alginate powders. 
At the same time it should not be toxic, irritating the 
mucous membrane, gustatory and olfactory receptors, 
have harmful effects on the physical and mechanical 
properties of impression materials. Reprints must ac­
quire at the same time short-term (until the modeling) 
antimicrobial properties.

Our research is devoted to the urgent problem of 
orthopedic dentistry -  the problem of reducing the risk 
of infection of dentists, dental technicians, support 
staff of dental clinics, as well as other patients by de­
contamination of impressions.

The objective of our work was to develop a tech­
nology of estimation and testing a new national algi­
nate impression materials with peroxide K-30, which 
has decontamination properties.

The aim of the study was to evaluate in compar­
ison the anti-contaminant efficiency and dimensional 
accuracy of dentures which were made with the use
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of new impression material on the stages of dentures 
manufacture.

Materials and methods. In order to conduct a 
comparative study of the efficiency of different meth­
ods of disinfection of the dental piaster models we 
made: at the first stage -  the study of oral microbio­
cenosis in patients and the bacterial contamination of 
the imprints (Ig CFU/ml) made of new impression ma­
terial and her analogue, at the second stage -  the study 
of the effect of the disinfection regime of the dental 
piaster models poured by the imprints obtained with 
the material-analogue; at the third stage -  a compar­
ative evaluation of the effectiveness of disinfection of 
the dental piaster models and of the dimensional accu­
racy of dentures which were made with the use of the 
investigated material.

Results and their discussion. In studying the 
microbiocenosis of the oral cavity we found that 
the total number of microorganisms was (51,1±6,2) 
CFU/ml. Microorganisms were mainly represented 
by the anaerobic organisms ((28,2±3,4) CFU/ml or 
55,2%), while the aerobic organisms were accounted 
for 44,8%. Among the anaerobic flora the most rep­
resentative (5,52±0,16 CFU/ml) was Lactobacterium 
sp. and among the aerobic flora -  Streptoc. Pyogenes 
(6,21±0,10 CFU/ml). From the same patients we ob­
tained the imprints of the prosthetic bed with the usage 
of studied impression material (from mandible -  new 
material, from maxillae -  material-analogue), this al­
lowed the data comparability.

In the usage of material-analogue the bacterial 
contamination of the imprints was (30,1±1,7) CFU/ml. 
That was significantly less than the level of microbial 
colonization in the oral cavity and significantly bigger 
than the bacterial contamination of imprints, which 
were obtained with the new impression material (re­
spectively 51,1±6,2 and 34,7±1,8 CFU/ ml). It was 
found that regardless of the type of used impression 
materials in the structure of bacterial contamination 
the dominated form was the anaerobic microorganisms 
(respectively 16,9±0,9 and 14,2±0,8 CFU/ml). How­
ever the usage of material-analogue did not provide 
the quantitative changes in two types of microorgan­
isms, such as: Candida albicans, Staphylococcus au­
reus, while the disinfecting efficiency of the material 
impression material with peroxide K-30 manifested a 
significant decrease of the levels of bacterial contami­
nation of imprints for all types of microorganisms.

The efficiency of disinfection was evaluated on the 
imprints obtained with the material-analoge, for which 
they were soaked in the reagent (aqueous solution of 
glutaraldehyde). For further microbiological study we 
made washings from the imprints every 5 min. After 
15 minutes of the beginning of decontamination the 
overall level of the bacterial contamination of the dental 
plaster models was 4,6±0,08 CFU/ml. It significantly 
(p<0,001) differs from the levels of colonization after 5 
and 10 minutes of disinfection (respectively 22,8±0,21 
and 11,2±0,09 CFU/ml). It should also be noted that the 
level of microbial colonization of dental plaster models 
represented with material-analogue after 15 min of dis­
infection remained significantly (p<0,05) higher than

the levels of colonization of the dental plaster models 
poured by the imprints obtained with the new material. 
In addition, depending on the method of disinfection, 
the microbial landscape of the bacterial contamination 
of the dental plaster models and was different: a ver­
sion of the application material-analogue on the den­
tal plaster models the colonization was represented by 
5 types: Peptostreptococcus sp. -  1,15±0,12 CFU/ml, 
Candida albicans -  1,05±0,05 CFU/ml, Staphylococ­
cus saprophyticus -  1,50±0,10 CFU/ml, Streptococcus 
pyogenes -  1,45±0,05 CFU/ml and Corynebacterium 
sp. 1,00±0,10 CFU/ml. In the case of application of 
new material an anaerobic flora was represented by: 
Lactobacterium sp,, Staphylococcus epidermidis, 
Streptococcus mitis (all types by 1,10±0,05 CFU/ml).

As soon as the dental plaster models obtained by 
the imprints of material-analogue required the addi­
tional decontamination it was clear in the experiment 
that an additional disinfection has reduced the level of 
bacterial contamination of dental plaster models and 
has changed the microbial landscape of the bacterial 
contamination. However, in comparison with the meth­
od of application of impression material with disinfect­
ing effect, the usage of methods of decontamination of 
the dental piaster models with material-analogue did 
not provide the required level of disinfection; a dan­
gerous pathogenic microflora is present. The appli­
cation of new impression material provided the basic 
disinfection of the main types of pathogenic microflora 
and its minimal possible presence (both quantitatively 
and qualitatively) on the dental plaster models. And the 
exclusion of the soaping procedure in aqueous disin­
fectant solutions can affect the accuracy of the dental 
plaster models.

An accuracy of the imprints was compared by the 
basic parameters whose values were obtained by meas­
uring the diameter of each cylinder of the dental plaster 
model. For imprints obtaining we used the disposable 
perforated impression trays. It was found that the low­
est values of the finite dimensional accuracy (FDA) 
was characterized by technological variants of mate­
rial-analogue in combination with piaster GC Fujirock 
EP (FDA varied in the range of 0,29% to 1,63% of the 
linear size of the supporting elements). It should also 
be noted that depending on the type of supporting el­
ements, the optimal choice of technological version 
“plaster -  impression material” could vary: the most 
accurate models of molars, premolars and incisors can 
be obtained with to use of new material in combination 
with the plaster GC Fujirock EP, while of canines with 
the usage of the plaster GV-B-11.

Comparing the dimensional accuracy of the den­
tures which were made with the use of material- 
analogue and new impression material in the select­
ed technological variants it should also be noted that 
the optimal technological variant for the material-ana­
logue was a technological variant with the use of GV- 
G-10-A-III (error 0,04%), whereas in the case of use 
new material -  technological variant with the use of 
the plaster GC Fujirock EP. This could be explained by 
the fact that in the first case, disinfection was done by 
imprint’s soaking in the aqueous solution, what lead to
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the size changes, and the second case -  the process of 
soaking was excluded.

Conclusions.
1. The level of contamination is determined by 

the impression material, in particular, the usage of 
new impression material with peroxide K-30 reduced 
(comparatively to the oral microbiocenosis) the degree 
of contamination of imprints more than 30%: from 
51,1±6,2 to 34,7±1,8 CFU/ml.

2. The usage of new impression material with per­
oxide K-30 provided the necessary disinfection of the 
main types of microbiocenosis and its minimal possi­

ble presence (both quantitatively and qualitatively) on 
the dental plaster models. The exclusion of the soaking 
procedure in aqueous disinfectant solution has positive 
effect on the dimensional accuracy of the dental plaster 
models.

3. The best compliance with new impression ma­
terial with peroxide K-30 for a maximum dimension­
al accuracy is the usage of plaster GC Fujirock EP, 
which has provides the average accuracy at the level 
of 99,3% of the linear size of the supporting elements. 
Somewhat less (error is 1,09%) accurate models could 
be obtained with the use of the plaster GV-G-10 -  A III.
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