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JONAL CHANGES OF IRREVERSR
Dll‘“:.\s o B NN jI:E I;IIYDROCOLLOID
E:;Llﬂos DlSBTEncrA\T IME YPOCHLORITE

(a3 D’ Sabanov E. ZlawanovskaK', Gigovski N, Dimova C’, Sabanoy E'
L™ ’

Faculty of Medical Science - Dental Medicine, University
Macedonia L

* faculty of Dental medicine, University “Ss Cyril and Methodiys”
Macedonia

“Goce Delcev” — Stip

=~ Skopje,

e aim of the study was 1o investigate the possible influence of disinfectant (sodium

wpochlonite solution) upon the horizontal and vertical dimensions of gypsum casts
aoduced by pouring of irreversible hydrocolloid impressions disinfected by immersion in
#¢ Ganfectant.

For the realization of this study. 30 irreversible hydrocolloid impressions were divided in 3
goeps: Gl - immersed 1n water, G2 - immersed in sodium hypochlorite disinfectant for 15
moues and G3 - immersed in sodium hypochlorite disinfectant for 30 minutes. Every
mpression was poured with gvpsum IV class and measurements were made between
precasely defined points of the central maxillar incisors and the left and right maxillar first
molars. The obtained values were statistically analyzed using, Kruskal - Wallis ANOVA
st Mann - Whitney test. t - test for independent samples, analysis of variances, Post hoc
malvss Tukey HSD test.

Based on the performed measurements, as well as the statistical analysis and evaluation, 15
®d ) minutes’ immersion in disinfectant is an acceptable irreversible hydrocolloid
mpression disinfection method, without producing significant dimensional changes of
poared gvpsum cast.

Key words: disinfection, Impression, gypsum cast
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; H3MOHATIHH TIPOMEHU Kaj
xuapokojona, 6e3 npuToa aa NpeaH3BHKYBad 3HadajHu AMME 3

W3NCAHHOT THIICCH MOAEI.

Kayunu 360posn: e3nndexunja, oTneyaTok, rHnceH moze

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 Uagsfgned 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, sterilization or disinfection of dental impressions must bc? performed rQUtlnely.
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 chglce. o

Due to the fact that dental impressions are potential source of cross infection in dental
laboratories, the British Dental Association [3] recommended their obligatory d;smfection
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 aﬁd consequ-ently
decrez}ses over time [10]. .Ac‘cording to Beharovich et al. [11], elastomeric impression
ge:tgir;?rllsfeict)ionn(?t undergo significant changes during immersion in a hydrocolloid solution
The aim of this study was to determinate horizontal an i ;

made by pouring irreversible hydrocolloid impressionda\titf:lE(lzi:hig%::ré?ofbﬁszgdiclﬁ

hypochlorite solution. Irreversible hydrocolloids w
ere selected as ial fi ; rch
as they are one of the most used materials in dentistry. SRS
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; ints: Ah, Bh, Ch and Dj
Linear distance in the vertical direction were made between the po

(Figure 4).

e |

Figure 3 Measuring horizontal distance Figure 4 (I;@easuremem of  vertical
istance

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:
e  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 123  Kruskal-Wallis ANOVA -

H=9.49 p=0.0087
*AB 1 Mann-Whitney U=20.0 =227 p=0.023
*AB 2 Mann-Whitney U=12.0 Z=-287 p=0.004
AB 3 Mann-Whitney U=40.0 2=-0.76 p=0.45
*significant
154
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"‘fni‘es respectively, had no significant dlf’f(?rences. In the biggest horizontal ¢ llnopt.
E:;mallcst average length was also determined in the first Zroup. where the impressm
m: qot immersed in solution (c_ontrol group) with an average value of §] (8mm
:'hedifferences which occ.:urred.m .the. measured length CD. of the impression *— m all three
of the grOups, were statistically insignificant. (p> 0.05) (Table 2) b
“Table 2 Results of the horizontal distances CD in the impressions of a1l grouns
cD 11213 Kruskal-Wallis ANOVA H=3 84 =0 15
! Mann-Whitney U=33.5 2=1.25 p=02
D 2 t-test for independent samples =-1.13 df=18 p=0.2"
(D 3 Mann-Whitney U=27.0 Z=-174 p=0 082

The measured vertical distances, the differences between the three groups in regard o e
average lengths of the vertical distances, are statistically insignificant (p> 0.05) Thus e
impressions that are not immersed in the solution and those that are immersed for (= &

minutes, have insignificant variations in the length of the vertcal distance ( Table 3.4.58

Table 3 Results of the vertical distances Ah in the impressions of groups
Ab 17273 Kruskal-Wallis ANOVA H=3.18 p=0.2
o Mann-Whitney U=38.0 =051 p=
=166 = |
A2 t-test for independent samples
Ab 1=7% 3 7=163 p
3 Mann-Whitney U=28.3 .
\
T o p—
T Results of the vertical distances Bh in the imp? essions OF S
Bh I,' § ) H ! 1 P c_‘
0 Kruskal-Wallis ANOV A
Bh 4

. U=393 =07
Mann-Whitney : e
Bh 2 L 4 P

1-test for independent samples
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7=-1.36 p=0.17

Bh 3 Mann-Whitney U=32.0
Table 5 Results of the vertical distances Ch in the impressions of groups
. - =0.02
*Ch 1/2/3 Analysis of variance F=4.33 p=0.023
Post hoc analysis Tukey HSD test
Ch 1 Ch2 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
*significant
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
Post hoc analysis Tukey HSD test
- Dh 1 Dh 2 Dh 3
Dh 1 p=0.99 p=0.95
Dh 3 p=0.95 p=0.91
Discussion

Disinfection of the dental impression is a necess

r dent : ary method that was made by immersion of
the dental impression in a solution of sodium

hyp(?chlqrite. The irreversible hydrocolloid
' . : : r being immersed in the disinfectant. The
dimensional changes in the impression materials are limited to the allowed range of 0 to

Sion 1mmersed in disinfectant 15 minutes has

ug . ! I more than |5 mj i i
disinfectant, dimensional changes occur. miutes immersed in the

After 15 min and 30 min of keeping the denta] ; ion i
al impression immersed in dic: i
. . ! e m
hypochlorite the dlffefence that occurs in dimensional changes ofd‘ o dlsn}fect'ant S'O('hul
which means that the impression ha o pression is minima,

s been undergoing major changes after the first 15 min
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;‘ o ats can be use(f)u(; because l’l works agaInst synergies awmc;;""““‘s absorbing
- dl’“‘let al. [18] ‘and ( em:u et fil. [19) in their study showeq tha’f—ducurm.‘
252Ky joid impressions in 0.5% Sodlgm hypochlorite Up 10 10 mip ¢ U immersion of
h&a““ the surface properties of the resulting stone Casts, " does noy adversely
a al [20] in the study of “Dimensional accuracy of three gigy, ;
CD‘ b z mwals”’ indicated that the dlmcnsonal changes that OG:YCHI_ alginate
moressions also depend on the type of alginates used, because some algimm@m]
‘“‘m a disinfectant quicker and some slower, some more and some Jess. e
Veilial M,oml ‘changes that occur m'dental impression between Impressions that are
oot immersed in dmnfectam andllrn.prgssmns that are immersed for |5 minutes and 3()
iles, are nnmmal.‘ Vqﬂca] _dlmensmnal 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
mreversible hydrocolloid impression disinfection method. without producing significant
dmensional 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,
mmersion 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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