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Abstract

The aim of the study was to investigate the possible influence of disinfectant (sodium
hypochlorite solution) upon the horizontal and vertical dimensions of gypsum casts
produced by pouring of irreversible hydrocolloid impressions disinfected by immersion in
the disinfectant .

For the realization of this study, 30 irreversible hydrocolloid impressions were divided
in 3 groups: G1 - immersed in water, G2 - immersed in sodium hypochlorite disinfectant
for 15 minutes and G3 - immersed in sodium hypochlorite disinfectant for 30 minutes.
Every impression was poured with gypsum IV class and measurements were made
between precisely defined points of the central maxillar incisors and the left and right
maxillar molars. The obtained values were statistically analyzed using, Kruskal - Wallis
ANOVA test, Mann - Whitney test, t - test for independent samples, analysis of variances,
Post hoc analysis and Tukey HSD test.

Based on the performed measurements, as well as the statistical analysis and
evaluation, 15 and 30 minutes’ immersion in disinfectant is an acceptable irreversible
hydrocolloid impression disinfection method, without producing significant dimensional
changes of poured gypsum cast.
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KpaTKa coapxuHa

Llenta Ha oBaa cTtyamja Gewe pa ce wucnutaaT MOXHWUTE BIWjaHMja Ha
AE3NHMULUMEHCOT (HaTPUyM XMMOXNopua pacTBop) BP3 XOPU3OHTANHUTE U BEPTUKANHUTE
AVNMEH3UN Ha TUNCEHMOT MoAen, M3paboTeH CO M3neBawe Ha OTnevyaTok 3eMeH CO
NpeBep3MOUNHN XMOPOKOSIOMAHM OTNEeYaTOMHU Macu, Oe3nHMUUMpaH co MeToAoT Ha
noTonyeBawe BO Ae3NHMULINEHC.

3a peanusauuja Ha oBaa ctyamja 30 oTneyaTouM 3eMeHUM CO MpPeEBEP3NBUNEH
xvapokonong 6ea nogenenn Bo 3 rpynu: ' — notoneHn Bo Boaa, 2 — noTtoneHn BO
Oe3VHMEKUMOHO cpeacTBO HaTpuym xunoxnopug 15 MuHytm u 3 — noTtoneHu BO
AEe3NHMEKUMOHO cpeacTBO HaTpuym xunoxnopmg 30 muHyTu. Cekoj oTnedaTok Gelue
nsneaH co TBpA runc knaca IV 1 6ewe mepeHo nomery npeumsHo gedUHUPaHn TOYKH,
FTOPHUOT LUEeHTpaneH WHUU3UB, NEeBMOT W AOEeCHUOT ropeH nps Monap. [HobueHuTte
pesyntatn 6ea cTaTUCTMYKM 06paboTEHN CO KOPUCTEHE HA NOBEKE METOAU, MEFY KOW:
cpefHa BpedHOCT Ha MepeHuTe pactojaHuja, Kruskal - Wallis ANOVA test, Mann -
Whitney test, t — TeCT Ha He3aBMCHU NMpPMMEPOLM, aHanmM3a Ha BapujaHca, Post hoc
aHanu3a Ha Tukey HSD TecToT 3a cTatuctuyka crnopenba.

BasvpaHu Ha HanpaBeHUTe Mepera U CTaTUCTUYKaTa aHanmMsa KoHcTaTtupaBMme
Aeka gesnHdgekumnjata Ha noTonyBawe Ha oTnevaToumTe BO AE3NHMEKLNOHO CpeacTBO
15 1 30 MMHYTKN e npuaTnme MeTo 3a Ae3uHeKunja Ha oTneyaTounTe 3eMeHn co
npeBep3ndbunHn  xugpokonouan, 6e3 nputoa Aa  Npeau3BMKyBa  3HA4YajHU
ANMEH3NOHANHN NPOMEHN Kaj N3neaHnoT rmrnceH mogen.

Kny4Hun 36opoBu: ge3nHdekLmja, oTnevaTok, rmnceH Mogen.

Introduction

Blood and saliva can be encountered by a large number of microorganisms that
could cause various diseases among the dental staff or the same diseases can be
transferred to the healthy individuals. The risk of infection through dental impression is
significant for certain infectious diseases such as AIDS, hepatitis, herpes, tuberculosis
[1]. In order to suppress the infection, sterilisation or disinfection of dental impressions
must be performed routinely. Poulos at al. [2] suggest that the sterilization of the
impression materials is not possible due to high temperatures and time therefore the
disinfection is a method of choice.

Due to the fact that dental impressions are potential source of cross infection in
dental laboratories, the British Dental Association [3] recommended their obligatory
disinfection after removal from the patient’s mouth in order to prevent spread of infection.



ADA recommended to use high or medium level of disinfection rinse which would kill all
microorganisms [4]. There are four types of dental disinfectants such as: chlorine
compounds, formaldehyde, glutaraldehyde and iodophor. Three methods for disinfection
of dental impressions are disinfection of an impression by spraying, immersion in
disinfectant and adding disinfectant in the impression material. Main goal of disinfection
agents is to act quickly without making deformation of the dental impressions. According
to Moura et al. [5] in order to have effective disinfection 5.25% sodium hypochlorite should
be used.

Sofou et al. [6] in their study suggested that the contamination of the dental
impression may also occur during its transfer from dental office to dental laboratory.
Therefore, after disinfection of the dental impression, they recommended its transfer to
the dental laboratory in sterilized bags.

Dimensional stability of the dental impression and precise reproduction of dental
hard and soft tissues are essential characteristics of dental casts and disinfectants must
not affect the accuracy and reproduction of the fine details on the impressions [7].

Due to hydrophilic properties, irreversible hydrocolloid dental materials are susceptible
to dimensional changes depending on temperature, humidity and time. Water absorption
of the impression immersed in sodium hypochlorite is due to the differences in osmotic
pressure among the impression and the disinfectant solution [8]. Ivanich [9] described
that irreversible hydrocolloid impression materials immersed in disinfectant are
undergoing dimensional changes. Studies for alginate measured dimensional changes
up to only 24 hours and found changes from 0.6% to 3.4% at 24 hours. The dimensional
changes measured over a period of 1 and 2 hours were found to be in range of 1.5% to
2%. The absorption of the liquid appears to be highest in the first two hours and
consequently decreases over time [10]. According to Beharovich et al. [11], elastomeric
impression materials do not undergo significant changes during immersion in a
hydrocolloid solution for disinfection.

The aim of this study was to determinate horizontal and vertical changes in gypsum
cast made by pouring irreversible hydrocolloid impression after their immersion in sodium
hypochlorite solution. Irreversible hydrocolloids were selected as material for this
research as they are one of the most used materials in dentistry.

Materials and Methods

In order to achieve the stated goals and to realize the examinations, it was
necessary to fabricate physical master model, on which the research in this study was
based on. The physical model was made from acrylic material as the basis for preparation
of functional models. Horizontal measurements were made between precisely defined
points of the maxillar central incisors and the left and right maxillar molars (Figure 1).
Vertical measurements were made between 2 predefined ponts along the tooth axial
dimensions (Figure 2).



Figure 1. Defined points for Figure 2. Defined points for
measuring horizontal distance measuring vertical distance

In order to standardize the experimental samples, we used the same size tray for
anatomical impression and equal dose of irreversible hydrocolloid impression material.
The sample consisted 30 type IV (Durone® Dentsply Ind. e Com.Ltda, Rio de Janeiro-
Brazil) gypsum models, obtained from irreversible hydrocolloid impressions (Hydrogum®,
55896 lot, Zhermack s.p. A, Rovigo-Italy) of an acrylic master model Three groups were
tested: G1 — 10 impressions immersed in water and poured with gypsum class IV within
30 minutes from taking the impression, G2 - 10 impressions were immersed for 15
minutes in the disinfectant sodium hypochlorite and after 30 minutes poured with gypsum
class IV and G3 - 10 impressions immersed in a sodium hypochlorite disinfectant for 30
minutes and poured with gypsum 1V class after 60 minutes.

When we get the experimental cast models/samples, the linear distances between
points in horizontal and vertical direction in the obtained models were measured. Linear
distances in the horizontal direction were made between the points: Aand B, Aand C, C
and D and D and B (Figure 3).

Linear distance in the vertical direction were made between the points: Ah, Bh, Ch
and Dh (Figure 4).

Figure 3. Measurement of horizontal distance Figure 4. Measurement of vertical distance

The measurements were conducted by using a digital micrometer (caliper) with a
metric capacity up to second decimal.

The obtained values and linear variations in the research were statistically
analyzed through the parameters:



Kruskal - Wallis ANOVA test
Mann - Whitney test

t - test for independent samples
analysis of variances

Post hoc analysis Tukey HSD test

Results

This part of the research shows the results received by processing and statistical
analysis of the data obtained by measuring and comparing the smallest horizontal linear
dimensions AB and greatest horizontal intervals CD. It also shows the vertical linear
dimensions Ah, Bh, Ch and Dh on the samples.

Comparing the smallest distance from the horizontal aspect (AB), the smallest deviations
with minimum values of, respectively, 6.89 mm were measured in the first group.

Table 1. Results of the horizontal distances AB in the impressions of groups

AB 1/2/3 | Kruskal-Wallis ANOVA H=9.49 | p=0.0087 | Sig.
AB 1 Mann-Whitney U=20.0 | Z=-2.27 |p=0.023 | Sig.
AB 2 Mann-Whitney U=12.0 | Z=-2.87 |p=0.004 | Sig.
AB 3 Mann-Whitney U=40.0 |Z=-0.76 | p=0.45 N.Sig.

Statistical analysis showed significant difference between the three sub-models in
relation to the distance measured between the points A and B from the impressions (p
<0.01). (Table 1). The obtained values confirm the fact that the disinfection method by
immersion has an impact on the linear changes of the conventional alginate. The
immersion time has a role in the process of imbibicition of water, therefore, it has a role
in the occurrence of dimensional changes after immersion in the disinfectant for the period
of 15 to 30 minutes. Differences in horizontal intervals AB between the second and third
sub-group were statistically insignificant (p> 0.05), that is, the impressions immersed in a
solution for 15 and 30 minutes, respectively, had no significant differences. In the biggest
horizontal distance CD (Figure 2), the smallest average length was also determined in
the first subgroup, where the impressions were not immersed in solution (control group)
with an average value of 51.08mm.

The differences which occurred in the measured length CD, of the impression from all
three of the subgroups, were statistically insignificant. (p> 0.05) (Table 2).

Table 2. Results of the horizontal distances CD in the impressions of all groups

CD 1/2/3 | Kruskal-Wallis ANOVA H=3.84 | p=0.15 N.Sig.
CD 1 Mann-Whitney U=33.5 |Z=1.25 p=0.25 N.Sig.
CD 2 t-test for t=-1.13 df=18 p=0.27 N.Sig.
independent
samples
CD 3 Mann-Whitney U=27.0 |Z=-1.74 |p=0.082 | N.Sig.




The measured vertical distances, the differences between the three subgroups in
regard to the average lengths of the vertical distances, are statistically insignificant (p>
0.05). Thus, the impressions that are not immersed in the solution and those that are
immersed for 15 to 30 minutes, have insignificant variations in the length of the vertical
distance (Table 3,4,5,6).

Table 3. Results of the vertical distances Ah in the impressions of groups.

Ah 1/2/3 Kruskal-Wallis ANOVA H=3.18 p=0.2 N.Sig.

Ah 1 Mann-Whitney |U=38.0 |Z=-091 |[p=0.36 N.Sig.

Ah 2 t-test for independent samples | t=1.66 p=0.11 N.Sig.

Ah 3 Mann-Whitney |U=28.5 |Z=1.63 p=0.1 N.Sig.
Table 4. Results of the vertical distances Bh in the impressions of groups.

Bh 1/2/3 Kruskal-Wallis ANOVA H=1.73 p=0.42 N.Sig

Bh 1 Mann-Whitney |U=395 [Z7=0.79 |p=0.43 N.Sig.

Bh 2 t-test for independent samples | t=-0.54 p=0.6 N.Sig.

Bh 3 Mann-Whitney |U=32.0 [Z=-1.36 |p=0.17 N.Sig.
Table. 5 Results of the vertical distances Ch in the impressions of groups.

Ch 1/2/3 | Analysis of variance F=4.33 p=0.023 | Sig.

Post hoc analysis Tukey HSD test

Ch 1 Ch 2 Ch 3

Ch 1 p=0.03 p=0.067

Ch 2 p=0.03 p=0.93

Ch 3 p=0.067 p=0.93
Table 6. Results of the vertical distances Dh in the impressions of groups.

Dh 1/2/3 | Analysis of variance F=0.095 | p=0.91 N.Sig.

Post hoc analysis Tukey HSD test

Dh 1 Dh 2 Dh 3

Dh 1 p=0.99 p=0.95

Dh 2 p=0.99 p=0.91

Dh 3 p=0.95 p=0.91




Discussion

Disinfection of the dental impression is a necessary method that was made by
immersion of the dental impression in a solution of sodium hypochlorite. The irreversible
hydrocolloid dental materials changed their dimension after being immersed in the
disinfectant. The dimensional changes in the impression materials are limited to the
allowed range of 0 to 0.15% [12]. This study shows that the impression immersed in
disinfectant 15 minutes has no significant dimensional changes. In a research conducted
by Tan et al. [13] who observed the effects of all the different methods of disinfection on
the dimensional changes, it was proven that immersion of the gypsum cast in a
disinfectant for more than 15 minutes, results with horizontal dimensional changes in the
gypsum cast. According to them, a method of choice is using spray for the disinfection,
whereupon there are no significant dimensional changes. Our results were similar with
Hiraguchi at al. [14] and Panza at al. [15] who suggest that if dental impression is kept for
more than 15 minutes immersed in the disinfectant, dimensional changes occur.

After 15 min and 30 min of keeping the dental impression immersed in disinfectant
sodium hypochlorite the difference that occurs in dimensional changes of impression is
minimal, which means that the impression has been undergoing major changes after the
first 15 min once immersed in the disinfectant. According to Poulos et al. [16] the best
time for disinfection of impressions is when they are immersed in disinfectant for 30
minutes, and during that time the impression undergoes dimensional changes within the
acceptable range.

In the research carried out by Taylor et al. [17] on dimensional changes of
disinfected hydrocolloid impressions by sodium hypochlorite, the dimensional variation in
impressions was not meaningful because inaccuracy up to 78 um is acceptable. Ten
minutes absorbing the disinfectants can be useful because it works against synergies
associated reduction.

Iwasaky et al. [18] and Oderinu et al. [19] in their study showed that immersion of
hydrocolloid impressions in 0.5% sodium hypochlorite up to 10 min does not adversely
affect the surface properties of the resulting stone casts.

Cohen et al. [20] in the study of “Dimensional accuracy of three different alginate
impression materials”, indicated that the dimensional changes that occur in dental
impressions also depend on the type of alginates used, because some alginates absorb
water from a disinfectant quicker and some slower, some more and some less.

Vertical dimensional changes that occur in dental impression between impressions
that are not immersed in disinfectant and impressions that are immersed for 15 minutes
and 30 minutes, are minimal. Vertical dimensional changes that occur in the impression
after disinfection by immersion in sodium hypochlorite are insignificant.

Conclusion
Based on the performed researches and measurements, as well as the statistical

analysis and evaluation, the short term of 15 — 30 minutes’ immersion in disinfectant is
an acceptable irreversible hydrocolloid impression disinfection method, without producing


https://www.ncbi.nlm.nih.gov/pubmed/?term=Oderinu%20OH%5BAuthor%5D&cauthor=true&cauthor_uid=18318096

significant dimensional changes of the gypsum cast. In every dental office should be a
protocol for treatment of prosthetic impressions: general hygiene measures, careful
washing with water, immersion of the impression in disinfectant 15 to 30 minutes, again
washing with water, removing excess water from the impression and pouring of
impression with gypsum as quickly as possible.
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