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THE ANTI-CONTAMINANT EFFICIENCY
OF THE NEW ALGINATE IMPRESSION MATERIAL

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.

AHoTauiq: 3a pesynbratamu BracHNX JOCHiAKeHb AOBEAEHO, WO BUKOPUCTaHHSA HOBOMO arbriHaTHOroO Bif6UTKOBOrO Ma-
Tepiany 3 nepokcugom K-30 sHmKye (y NOpPIBHAHHI 3 MIKpOBioLEHO30M POTOBOI MOPOMHWUHMW) CTYNiHL KOHTaMiHaLjii BigbuTkis
B 1,3 pasu, 3abesneuyoun X 3He3apadkeHHs BiJ OCHOBHUX BMAIB MiKpodhriopy, Ta ii MiHIMarbHO MOXTIMBY NPUCYTHICTb (5K Kirb-
KICHO, TaK i IKicHO) Ha rincoBUX MoAernsax. BukrnioyeHHs npoueaypy 3aModyBaHHS BiAGUTKIB ¥ BOAHUX AE3iHMDIKYIOUMX po3dMHAX,
NO3NTVUBHO BMNMMBAE Ha PO3MIPHY TOYHICTb FiNCOBMX MOAEMEN, Ta Ha KOHCTPYKLii MPOTE3iB B Liiromy.

AHHoTauus: Mo pesynbtatam co6CTBEHHbIX UCCTefoBaHUIA AoKasaHo, YTo NpUMEHEHVe HOBOTO allbrMHATHOTO OTTUCKHOTO
matepuana ¢ nepokcuzom K-30 CHuXaeT (B cpaBHEHWN ¢ MUKPOBUOLIEHO30M NONIOCTU pTa) cTeneHb KOHTaMUHALMN OTTHCKOB
B 1,3 pasa, obecneumBas ux oGessapaxvBaHme oT OCHOBHbIX BULOB MUKPOMIOPbI, U €& MUHUMATTEHO BOSMOXHOE MPUCYTCTBUE
(KOMMYECTBEHHO 1 Ka4eCTBEHHO) Ha MMMCOBbIX MoAersiX. VickioueHe NpoLieaypbl 3aMaqnBaHnis B BOAHBIX A€3UHMULIMPYIOLLMX

pacTBopax NO3NTUBHO BIUAET Ha PpasMepHYH TOMHOCTb MMMNCOBbIX Mozernen un KOHCTPYKLUMW NPOTE30B B LIENomM.

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 1s a modern trend of dental materials usage, thus it
1s 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-
mtensive, 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 ((28,243.4) CFU/ml or
55,2%), while the aerobic organisms were accounted
for 44,8%. Among the anaerobic flora the most rep-
resentative (5,5240,16 CFU/ml) was Lactobacterium
sp. and among the aerobic flora — Streptoc. Pyogenes
(6,2120,10 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 51,146.2 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 16,940,9 and 14,240,8 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 4,640,08 CFU/ml. It significantly
(p<0,001) differs from the levels of colonization after 5
and 10 minutes of disinfection (respectively 22,840,21
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 — 1,5040,10 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-IIT (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

38



[MTiBeHHOYKPATHCHKU N METUIHUN HAYKOBHUH JKypHAI

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 Fyjirock EP,
which has provides the average accuracy at the level
of 99.3% of the linear size of the supporting elements.
Somewhat less (error 1s 1,09%) accurate models could
be obtained with the use of the plaster GV-G-10 — ATIL.

REFERENCES:
1. BonoxuH A WM. BocnaneHue (aTWonorusa, natoreHes, npuHUWnbl nedeHus): Yueb. nocobue / A.U. BonoxwH,

0.H. MasaHckuin. — Mocksa, 1996.— 111 c.

2. Mat. 45769, YkpaiHa, MIN K (2009) A61B10/00 Matepian Ana BMroToBneHHA BigbuTkiB «CTomanbriH-05» /

lonik B.MN., ®inatos |.B., YepHaes C.B., Josroron HO.I.,
Ony6nikoBaHo 25.11.2009 // bron., 2009. — Ne 22.

Axiwer 1.B. (UA). — Baasn. 09.06.2009; Ne U 200905884,

3. Mat. 45769, YkpaiHa, MIK (2009) A61B10/00 Crioci6 oLiHkM AKOCTi BigbuTkoBOoro matepiany / lonik B.I.,

®inatos [.B., YepHaes C,B., [Hosronon 0.1,

AHiweH

I.B., Wknap C.M. (UA), - 3agdeneHo 29.07.2009;

3aaska Ne U 200908013; Ony6nikoeaHo 10.12.2009 // bron., 2009. — Ne 23.

4. Casurnosa E.M. MI/IKpOGHaFl 3arpA3HeHHOCTb CheMHbIX 3Yy6HbIX MPoTe30B 1 cnocobbl ux 3alyuTsl /E.M. Casunosa,
MN.W. Oanunos, MM.10. BapesaHckun // OpraHusaumsa cToMaTorormyeckoil MOMOLLM U BOMPOCHI OpToneauyeckoi cTomaTorno-
run: Tes. gokn. VIII BcecolosH. cbesga ctomatonoros. — Borrorpag, 1987. — T. 1. — C. 236-237.

5. dinatos |.B. TirieHivyHa oLiHka 6e3nekn KOHCTPYKLiA B opToneaunyHiin ctomatonorii // Matepianu Ill 3'iagy Acoujauii

cTomatonoris YkpaiHu. — NonTasa, 2008. — C. 444.

6. ®inatos |.B. ONTUMI30oBaHa KOMMOHEHTHa CTPYKTypa HOBOro BIiTYM3HAHOrO BiAOUTKOBOro MaTtepiarny 3i 3Hesapa-
Xytounmu BriacTusoctamm / 1.B. ®inatos // AkTyarnbHi npobnemu cyydacHoi MeauumnHU: BicHWMK YkpaiHCbKOT MeaudHOT
cTomMaTonoriyHoi akagemii. — 2010. — T.6, Bun. 1(29). — C. 180-184.

7. ®inatos |.B. OuiHKka AKoCTi BiABWUTKOBOIO CTOMATOMOMYHOIO MaTepiany 3i 3Hesapaxyounm ecektom/ 1.B. dinaTos //

MeguupHa cborogHi i 3aBTpa. — 2010. — Ne 2-3. — C. 237-241.

8. Wunosa INB. CocTodHMe cnusncTol 0BOMoYKM MPOTE3HOMO foXa Noj cbhbeMHbiMU npoTesamu / 6. Llunosa,
A.E. MaHueHko // KazaHckuin mMed. xypHan.—1983.-T.64, Ne 3. — C. 221-222.
9. Kimmel K. JesnHdekuma crnenkoB: 3agava ctomartonorndeckoi npaktukn / K. Kimmel // KeuHTacceHums. — 1996. —

C. 77-80.

39



